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INSTRUCTIONS TO ABSTRACTORS, 

GIVING THR 

NOMENCLATURE AND SYSTEM OF NOTATION 

ADOPTED IN THE ABSTRACTS. 


The object of the abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemie&l science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 

1. Titles of papers must be given literally. 

2. Before beginning to write the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original. 

4. The abstract should consist mainly of the expression, in the 
abstractor s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde¬ 
pendent value. Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should bo mentioned 
quite shortly. On the other hand, data such as melting and boiling 
points, sp. gr., specific rotation, <fcc., must be given in every case unless 
recorded in earlier papers. 

CXXII. ii. 


58 



s 


Nomenclature. 

10. Employ names such as sodium chloride , potassium sulphate for 
inorganic compounds, and use the terminals ous and ic only in dis¬ 
tinguishing compounds of different orders derived from the same 
elementary radicle ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the OH-group 
hydroxides and not hydrates, the name hydrate being reserved for com¬ 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 
displaceable hydrogen of the acid, nomnal and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, Ac., to the acid salts. Basic salts as a rule are best desig¬ 
nated merely by their formulae. 

13. Names in common use for oxides should be employed, for 
example: NO, nitric oxide; C0 2 , carbon dioxide; P 4 O I0 , phosphoric 
oxide; As 4 0 6 , arsenious oxide ; Fe 2 0 3 , ferric oxide. 

14. In open chain compounds, Greek letters must be used to indicate 
the, position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of ON and C0 2 H, 
for example, CH 3 *CH 2 *CII 2 *CH 2 1 a-iodobutane, CH 3 *CH 2 *CH 2 *CN 
a-cyanopropane. 

15. Isomeric open chain compounds are most conveniently repre¬ 
sented as substitution derivatives of the longest carbon chain in the 
formula; for example, 

OH •CH S ' >CH ’ CH< ^On 3 or CHj-CHj-CHMe-CHMe-CH, 
should be termed /?y-dim ethyl pentane not methylethyh’sopropyl- 
methane, and ^»>OH-OI1 <^q 8 h or CH 3 -CHMe-CHMe-C0 2 H 

should be termed a/?-diinethylbutyric acid, not a/?/?-trimethylpropiomc, 
or a-me thy Isovaleric, or methylwpropylaeetic acid. 

16. Use names such as methane, ethane, Ac., for the normal 
paraffins or* hydrocarbons of the C n H‘ 2 n+‘j series of the form 
CH 8 , [CII 2 ] 6 , CH 3 , Ac. Term the hydrocarbons C 2 H 4 and C 2 H 2 ethylene 
and acetylene respectively (not ethene and ethine). llomologues of 
the ethylene series are to be indicated by the suffix -ene y and those of 
the acetylene series, wherever possible, by - inene . Adopt the name 
allene for the hydrocarbon CII 2 !CICH 2 . 

17. Distinguish all hydroxyl derivatives of hydrocarbons by names 
ending in ol. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number of OH-groups. Compounds which 
are not alcohols, but for which names ending in ol have been used, 
are to be represented by names ending in ole , if a systematic name 
cannot be given, thus anisole not anisol, indole not indol. Compounds 
such as MeONa, EtONa, Ac,, should be termed sodium methoxide, 
sodium ethoxide, Ac. 

18. The radicles indicated in the name of a compound are to be 



given in the order fluoro-, chloro-, broino-, iodo-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19. Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed Aycfrmy-derivatives, and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups OEfc, OPh, OAc, <fcc., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxypropionic acid, OEt # CHMe*C0 2 H, instead of ethyl-lactic acid; 
3:4-diethoxy benzoic acid, (0Et) 2 C 6 H 3 'C0 2 H, instead of diethylproto- 
catechuic acid ; and a-acetoxypropionic acid, OAc’CHMe^COgH, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
ethyl, thus, C a HEt 2 (0H) 2 *C0 2 H, and not C a Hg(0Et) 2 # C0 2 H, just as 
dibromoprotocatechuicacid is understood to be the name of a compound 
of the formula C 6 HBr 2 (0H) 2 *C0 2 H. 

20. The term ether should be restricted to the oxides of hydro¬ 
carbon radicles and their derivatives, and the esters (so-called com¬ 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts. 

21. When a substituent is one of the groups NH 2 , NI1R, NR 2 , NH or 
NR, its name should end in ino ; for example, /3-aminopropionic acid, 
NH 2 -CH 2 -C1I 2 -C0 2 H, 0-anilino acrylic acid, NHPh-CIi:CH-C0 2 H, 
a-iminopropionic acid, NH!CMe*C0 2 H. 

22. Compounds of the radicle SO s H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

23. Basic substances should invariably be indicated by names 
ending in in«, as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate , as 
morphine hydrochloride and not morphine hydrochlorate. 

24. The Collective Index, 4th decade (1903-1912) should be adopted 
as the standard of reference on questions of nomenclature not provided 
for in the preceding sections. 


Notation. 

25. In empirical formulae the elements are to be given in the 
order C, H, O, N, Cl, Br, I, F, S, P, and the remainder alphabetically. 

26. Equations should be omitted unless essential to the under¬ 
standing of the results ; as a rule, they should not be written on a 
separate line, but should “ run on ” with the text. 

27. To economise space, it is desirable : 

(a) That dots should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula. 
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(b) That formulae should be shortened by the judicious 

employment of the symbols Me for Off*, Bt for 
CJEL, Pr* for CH 2 -CH 2 *CH 3 , Pr* for CH(CH 8 ) 2 , Ph 
for C 6 H B , Py for C B H 4 N, Ac for COCH 8 , and Bz for 
CO-C 6 H 6 . 

(c) That formulae should be written in one line whenever 

this can be done without obscuring their meaning. 

28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 

(a) The abbreviations o- t m -, and should be used in place 

of 1 :2- or ortho-, 1 :3- or meta-, and 1: 4- or para. 

(b) In numbering positions in the case of substitution deriva¬ 

tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index). 

(c) Names of substitution derivatives should be given in 

such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :— 



Me 


S0 3 H 


r 


|NH 2 is 3-bromo-o-toluidine-5 sulphonic acid. 
!Br 


29. In representing the constitution of derivatives of other “ closed 
chain” hydrocarbons, graphic formulae should not be employed, but 
the system of numbering positions indicated in Richter’s Lexikon der 
Kohknstoff-Verbindungen (3rd edition, 1910, pp. 14—26) should be 
used, of which the following schemes may be regarded as typical:— 


0 

S 

NH 

/l\ 

/i\ 


5 2, 

6 2| 

6 2 

4 3 j 

i* _3! 

< _ * 

Furan. 

Thiophen. 

Pyrrole. 

0 

S 

NH 

/i\ 

5 2 

/i\ 

S 2 


4 3 N 

4 3 N 

|4_3 

Oxazole. 

Thiazole. 

Pyrazole. 



5 


NH 

l» *1 »l 


» , 4 

NT 


?'N 


Purine.* 



\y\y 

Naphthalene. 



Anthracene. 


Diphenyl. 




N 

/\ 

r i 

Is , si 

w 


NH 


Is 

\y 


2 ] 

S 


Pyridine. 

N 

z^/,\ 

2 

sl 


Indole. 


Quinoline. 




\y\v 

isoQuinoline. 


T°\ 

_/\ 


/ 9 

A- 

17 51 4 2| 

\y \y 

Phenanthrene. 

/V\/8\ 

12 | 71 

6l 


yy\y \y\y 

00-Din aphthyl. 


Manuscript. 

30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10x8 in.). 

31. Not more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

33. The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 

Proofs. 

34. Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


*** The Editor’s decision, in all matters connected with the 
Abstracts, must be considered final. 

* This numbering, proposed originally by E. Fischer, is adopted in the text of the 
Ltxikon. 
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INTERNATIONAL PHYSICO-CHEMICAL SYMBOLS. 


List of Symbols Recommended by the Working Committee of the 
International Commission for the Unification of Physico-chemical 
Symbols (1914). [See Trans., 1921, 119, 502—512.] 


1. Mathematical Symbols . 


Base of natural (Napierian) logarithms ... I 

Diameter . i 

Radius . 

Ratio of circumference to diameter . 

Summation. 

Variation . 

Total differential . 

Partial differential . ! 


Usual 

symbol. 

e 

d 

r 

IT 

5 

5 

d 

b 


Alternative 

symbol. 


2. Universal Constants. 


Acceleration due to gravity. 

Mechanical equivalent of heat . 

Avo^adro’s constant [number of molecules 

m 1 gram-molecule (mole)]. 

Gas constant per mole. 

Faraday’s constant (number of coulombs 

per gram-equivalent of an ion) . 

Charge on an electron . 


9 

J 

N 

R 

F 

e 


3. General Physics and Chemistry. 


Length ... 

Height. 

Mass . 

Time . 

Volume . 

Density (mass per unit volume) . 

Pressure . 

Concentration . 

Mole fraction. 

Critical constants : pressure, volume, tem- \ 
perature (centigrade), temperature i J 

(absolute), density . J 

Reduced quantities : pressure, volume, 1 

temperature, density . 1 / 

van der Waals’s constants . 

Fluidity . 

Viscosity . 

Surface tension . 

Diffusion coefficient . 

Atomic weight . 

Molecular weight . 

Velocity coefficient of reaction . i 

Equilibrium constant . i 

Degree of dissociation (electrolytic, thermal, | 
eto.) ... 


I 

h 


m 


t 

v, V 
d 

v,r 

c, C 



[ d c 

f Pry V r 
Ur, T„ d. 
a , b 


7? 

7 

A 

A 

M 

k 

K, {Key K p ) 


a 


D 
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4. Heat and Thermodynamics, 


Temperature (centigrade) . 

Temperature (absolute) . 

Critical temperature . 

Reduced temperature ... 

Critical solution temperature . 

Quantity of heat . 

Entropy . 

Specific heat . 

Specific heat at constant pressure . 

Specific heat at constant volume . 

Ratio of specific heats, c f : c, . 

Molecular heat . 

Molecular heat at constant pressure . 

Molecular heat at constant volume . 

Latent heat per gram ....*. 

Latent heat per mole ... < 

Maximum work (diminution of free energy) I 


Usual 

symbol. 

t 

T 


T t 
In T t 
leu T (| 

Q 

s 


c 

c p 

c. 


7 

C 

% 


l 

L 

A 


Alternative 

symbol. 

9 


5. Optics. 


Wave-length of light . 

Refractive index . 

Specific refractive power (Gladstone and 

Dale) . 

Specific refractive power (Lorentz and 
Lorenz) . 

Molecular refractive power . 

Angle of optical rotation. 

Specific rotatory power . 

Molecular rotatory power . 

Specific magnetic rotation . 

Molecular magnetic rotation . 


A 

n 


*•«, w; 

n, OlJI 

t Ro, Ri 
1 [*g& [*z£ 

a 

M 

M[a] 

M 

MM 


6. Electricity and Magnetism. 


Quantity of electricity. i 

Current intensity . 

Resistance . 

Electromotive force . 

Electrode potential, or discharge potential i 

Electrode potential referred to the normal 
hydrogen or normal calomel electrode 
respectively, the potential of which is 

taken as zero... 

Normal potential, t.e. f the electrode poten¬ 
tial referred to the normal hydrogen or 
normal calomel electrode respectively, 
when the solution is molecular-normal 
in respect of all participating sub¬ 
stances and ions of variable concentra¬ 
tion . 

Dielectric constant ..... 

Conductivity (specific oonduotanoe) . 

Equivalent conductivity. 

Equivalent conductivity at different dilu¬ 
tions—volumes in litres containing 
1 gram-equivalent . 


Q 

1 

R 

E 

E 


Eht Et 


0 Eh, o^e 
< 

K 

A 


Am A** A oo 


n. 


W 


« 


«A| « 


o 6 A o** 
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INTERNATIONAL PHYSICO-CHEMICAL SYMBOLS. 


6. Electricity and Magnetism —(continued). 


Equivalent conductivity of kation and 

of anion . 

Equivalent conductivity of specified ions... 

Moleoular conductivity . 

Velocity of kation and of anion in cm./ sec. 
when the potential gradient is 1 volt 

per cm. 

Transport number of kation and of anion ... 

Magnetic permeability. 

Magnetic susceptibility . i 


Usual 

symbol. 


Ai, A* 
Ak* Aci' 


U it v a 

n kt n fl 

K 


Alternative 

symbol. 


Symbol. 

A 

a 

b 

G 

0»0, 


c p , c v 
D 
d 
d 0 
d 
E 

Em, E c 


0Eht oEc 


F 


Q 

h 

I 

i 

J 

K 

K.,K P 


k 

L 

l 

M 

M[a] 
M[ «] 
m 
N 




List of Symbols , Arranged Alphabetically. 

Name of quantity. 

Atomic weight; maximum work. 

Van der Waals’s constant. 

Van der Waals’s constant. 

Concentration; molecular heat. 

Concentration; specific heat. 

Molecular heat at constant pressure, and at constant 
volume. 

Specific heat at constant pressure, and at constant volume. 
Alternative symbol for density. 

Diameter; total differential; density. 

Critical density. 

Reduced density. 

Electromotive force; electrode potential. 

Base of Napierian logarithms; charge on an electron. 
Electrode potential referred to the normal hydrogen or the 
normal calomel electrode, respectively, the potential 
of which is taken as zero. 

Normal potential, that is, the electrode potential referred to 
the normal hydrogen or the normal calomel electrode 
respectively, when the solution is molecular-normal in 
respect of all participating substances and ions of 
variable concentration. 

Faraday’s constant (number of coulombs per gram-equiv¬ 
alent of an ion). 

Acceleration due to gravity. 

Height. 

Current. 

Van’t Hoff’s coefficient. 

Mechanical equivalent of heat. 

Equilibrium constant. 

Equilibrium constant, when molar concentrations and 
partial pressures respectively are employed. 

Velocity coefficient of reaction. 

Latent heat per mole. 

Length; latent heat per gram. 

Moleoular weight. 

Molecular rotatory power. 

Moleoular magnetic rotatory power. 

Mass. 

Avogadro’s constant (Loschmidt’s number) or number of 
molecules in 1 gram-molecule. 

Refractive index. 
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List of Symbols, Arranged Alphabetically —(continued). 


Symbol. 

*k,n m 

n, 

P 

P 

P» Pr 

Q 

R 

Ra, Ri 


r 0t r L 

. S 
T 

T. 

T r 

t 

tc 

t, 

tf 

u t , u a 

V 

v 

W 

X 


M 

7 

A 

5 

6 




§*Mf 0*t 


V 

0 

K 


A 

Au» A,, Aoo 

A*, A, 

A 

A* 

ir 

2 


<r 



Name of quantity. 

Transport number of kation and of anion. 

Refractive index (alternative symbol). 

Pressure. 

Pressure. 

Critical pressure : reduced pressure. 

Quantity of heat; quantity of electricity. 

Gas constant per mole; electrical resistance. 

Molecular refractive power, according to Gladstone and 
Dale, and to Lorentz and Lorenz respectively. 

Radius. 

Specific refractive power according to Gladstone and Dale, 
and to Lorentz and Lorenz respectively. 

Entropy. 

Absolute temperature. 

Critical temperature (on the absolute scale). 

Reduced temperature (absolute). 

Critical solution temperature (absolute). 

Time; temperature (centigrade). 

Critical temperature (centigrade). 

Critical solution temperature (centigrade). 

Reduced temperature (centigrade). 

Velocity of kation and of anion in cm./sec. when the poten¬ 
tial gradient is 1 volt per cm. 

Volume. 

Volume. 

Critical volume : reduced volume. 

Electrical resistance (alternative symbol). 

Mole fraction. 

Degree of dissociation (electrolytic, thermal, etc.); angle 
of optical rotation. 

Specific rotatory power. 

Surface tension; ratio of specific heats. 

Diffusion coefficient. 

Variation. 

Partial differential. 

Electrode potential (alternative symbol); dielectric con¬ 
stant. 

Electrode potential referred to the normal hydrogen or the 
normal calomel electrode respectively, the potential of 
which is taken as zero (alternative symbols). 

Normal potential, that is, the electrode potential referred to 
the normal hydrogen or the normal calomel electrode 
respectively, when the solution is molecular-normal in 
respect of all participating substances and ions of 
variable concentration (alternative symbols). 

Viscosity. 

Temperature (centigrade), (alternative symbol). 

Specifio conductance (conductivity); magnetic suscepti¬ 
bility. 

Equivalent conductivity. 

Equivalent conductivity at different dilutions (volumes in 
litres containing 1 gram-equivalent). 

Equivalent conductivity of kation andf of anion. 
Wave-length of light. 

Molecular conductivity; magnetic permeability 
Ratio of circumference to diameter. 

Summation. 

Surface tension (alternative symbol). 

Fluidity. 

Specific magnetic rotation. 



JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


The following is a list of Journals from which abstracts are made (directly or 
indirectly) by the Chemical Society and the Society of Chemical Industry. 
The abbreviated titles printed in italics represent Journals abstracted by the 
Chemical Society, those printed in roman type being abstracted by the Society 
of Chemical Industry. Of the former Journals those indicated by an asterisk 
are also abstracted by the Society of Chemical Industry. 


Abbreviated Title. 
Abh. Bohm. Akad. 

Abh. Dcut Nalurwiss. Med. 

Ver. Bohmen. 

Acta. Sci. Fennicae . 

Agric. Bull. F. M. S. 

Agric. J. India . 

Agric. Res. Inst., Pusa Rop. 
(Bull.) 

Allgem. Z. Bierbrau. u. 

Malzfabr. 

Amer. J. Bot. 

Amer. J. His. Children 
Amer. J. Pharm. 

Amer. J. Physiol. 

Amer. J. Publ. Health 
*Amer. J. Sci. . 

Amer. Min. 

Anal. Asoc. Qulm. Argentina 
Anal. Fis. Quim. 

* Analyst .... 
Annalen .... 
Ann. Bot. 

Ann. di Bot. 

Ann. Chim. 

*Ann. Chim. Analyt. 

Ann. Falsif. 

Ann. hyg. pub. med. legale. 
Ann. Inst. Pasteur 
Ann. Physik 
Ann. Physique . 

Ann. R. Staz. Chim. Agrar. 
Sperim. 

Ann. sci. Univ. Jassy 
Ann. Soc. Oeol. Belg .: Publ . 

rel. au Congo Beige 
Apoth. Zeit. 

Arb. Qebiet. Physik , Math. 
Chem. 

Arch. Entw.’mech. Org. 
Arch. expt. Path. Pharm . . 

Arch. Farm, sperim. Sci. aff. 


Journal. 

Abhandlungen der Bohmischen Akademie. 
Abhandlungen der Deutschen Natnrwissenschaftlichen 
und Medizinischen Verein, Bbhmon. 

Acta Societatis Scientiarum Fennicae. 

Agricultural Bulletin of the Federated Malay States. 
Agricultural Journal of India. 

Agricultural Research Institute, Pusa, Report and 
Bulletins. 

Allgemeine Zeitschrift Fiir Bierbrauerei und Malz- 
fabrikation. 

American Journal of Botany. 

American Journal of Diseases of Children. 

American Journal of Pharmacy. 

American Journal of Physiology, 

American Journal of Public Health. 

American Journal of Science. 

American Mineralogist. 

Anales de la Asociacidn Qulmica Argentina. 

Anales de la Sociedad Espafiola de Fisica y Quimica. 
Analyst. 

Justus Liebig’s Annalen der Chemie. 

Annals of Botany. 

Annali di Botanica. 

Ann ales de Chimie, 

Annales de Chimie Analytique et de Chimie Appliquee. 
Annales des Falsifications. 

Annales d’hygiene publique et de medicine Hgale. 
Annales de l’lnstitut Pasteur. 

Annalen der Physik. 

Annales de Physique. 

Annali della R. Stazione Chimico Agraria Sperimen- 
tale di Roma. 

Annales scientifiques de I’Universitd de Jassy. 

Annales de la Soei4t6 g^ologique de Belgique : Publi¬ 
cations relatives au Congo Beige. 
Apotheker-Zeitung. 

Arbeiten aus dera Gebiete der Physik, Mathematik 
und Chemie. 

Archiv fur Entwicklungsraechanik der Organismen. 
Archiv fiir experimentelle Pathologie uud Pharma- 
kologie. * 

Arcbivio di Farmacologia sperimentale e Scionze affini. 



JOURNALS FROM WHICH ABSTRACTS ARE HADE. 
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Abbreviated Title. 
Arch. Fisiol. 

Arch. Int. Med. 

Arch. ital. Biol. 

Arch. Med . Pharm. milit.. 
Arch. Norland. 

Arch. Norland, physiol , . 

*Arch. Pharm. . 

Arch Set. phys. not. . 

Arch. Suikerind. Ned. Indie 

Arkiv Kem. Min. Oeol. 
Astrophys. J. . 

*Atti R. Accad. Lincei 
Atli R Accad. Sci. Torino 
Atti R. 1st. Veneto Sci. 

Ai^t. Pharm. Notes . 

Beitr. Min. Japan 
Berg. Hilttenm. Rundsch. . 
*Ber. .... 
Ber. Dent. hot. Ges. . 

*Ber. Deut. pharm. Ges. . 
Ber. Oberhess. Ges. Natur. 
Hcilkunde. 

Ber. Ohara Inst, landw. 
Forsch. 

Ber . Sticks. Akad. Wise. . 

Berlin. Klin . Woch. . 
*Bied. Zentr. . 

*Biochem. J. 

*Biochem. Z. . 

Bd. of Trade J. . 

Bol. Acad. Nac. Ciencias, 
Cordoba 

*Boll. Chim. farm. . 

Boll. Soc. Geol. Ital. . 

Boll. Soc. Med.-Chirurg. . 
Bol. Cenir, 

Bot . Gaz . 

Brass. Malt. 

Brau- u. Malzind. 
Bramikohle 
* Brennstoff-Chcm. 

Brewers’J. 

Brit. J. Phot. . 

Bril. Med. J. 

Brit. Pat . 

Buletinul Chim. 

Bui. Soc. Chim. Romdnia . 
Bui. Soc. Romans Stun. . 
Bull. Acad . roy . Belg. 

Bull. Acad. Set . Rmmaine 

Bull. Assoc Chim, Suer. . 


Journal. 

Archivio di Fisiologia. 

The Archives of Internal Medicine. 

Archives italiennes de Biologic. 

Archives de Medicine et de Pharmacie militaires. 
Archives NAerlan daises de sciences exactes et natu- 
relies 

Archives N6erlandaises de physiologic de Phomme et 
des animaux. 

Arohiv der Pharmazie. 

Archives des Sciences physiques et naturelles. 

Archief voor de Suikerindustrie in Nederlandsch- 
Indie. 

Arkiv for Kemi, Mineralogi och Geologi. 

Astrophytical Journal. 

Atti della Reale Accademia Nazionale dei Lincei. 

Atti della Reale Accademia delle Scienze di Torino. 
Atti del Reale Istituto Vepeto di Scienze, Lettere ed 
Arti. 

Australian Pharmaceutical Notes and News 
Beitrage zur Miueralogie von Japan. 

Berg- und Hiittenmannisches Rundschau. 

Berichte der Deutschen chemischen GeselKchaft. 
Berichte dor Deutschen botauischen GeselLchaft. 
Berichte der Deutschen pharmazeutischen Gesellschaft. 
Berichte der Oberhessischen Gesellschaft fur Natur- 
und Heilkunde zu Giessen. 

Berichte des Ohara Instituts fiir landwirtschaftliche 
Forschungen 

Berichte iiber die Verhandlungen der Sachsischen 
Akademie der Wissenschaften zu Leipzig. 

Berliner Klinische Woehenschrift. 

Biedermann’s Zentralblatt. 

Biochemical Journal. 

Biochemisehe Zeitschrift, 

Board of Trade Journal. 

Boletfn de la Academia Nacional des Ciencias, Cordoba. 

Bolletino Chimico farmaceutico. 

Bolletino della SocietA Geologica Italiana. 

Bolletino della SocietA Medico-Chirurgica, Pavia. 
Botaniscbes Centralblatt. 

Botanical Gazette. 

Brasserie et Malterie. 

Brau- u. Malzindustrie. 

Braunkohle. 

Brennstoff-Chemie. > 

Brewers’ Journal. 

British Journal of Photography. 

British Medical Journal. 

British Patent. 

Buletinul Chiraie. 

Buletinul SocietAtei de Chimie din Romania. 

Buletiuul Societatii Romane de Stiinte. 

Aoademie royale de Belgique—Bulletin de la Classe 
dca Sciences. 

Bulletin de la Section Seientifique de l’Acad&nie 
Roumaine. 

Bulletin de l’Association des Chimistes de Sucrerie et 
de Distillerie. 
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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


Abbreviated Title. 
Ball. Bureau of Standards 
(U.S.A.). 

Bull, Com. Giol. Finlande . 

Bull. Forest Exp. Stat. 
M eguro. 

Bull. g4n. Thirap. 

Bull . Geol, d } Alsace.. 

Bull. Geol. Inst. Univ. Up- 
sala. 

Bull. Geol. Soc. Amer . 

Bull. Geol. Survey, U.S.A. 
Bull. Geol. Survey , West 
Australia. 

Bull. Imp. Inst. 

Bull. Indian Ind. Lab. 

Bull. Johns Hopkins Hos¬ 
pital. 

Ball. School Mines an 1 
Met., Univ. Missouri . 
Bril. Sci. Pharmacol, 

* Bull. Soc. chim. 

*Bull. Soc. chim. Bely. 

Bull. Soc. Chim. biol. 

Bull. Soc. d’Encour. . 

Bull. Soc. franc. Min. 

Bull. Soc. Fran 9 . Phot. 

Bull. Soc. Ind. Mulhouse . 
Bull. Soc. Ind. Nord. 

Bull. Soc. Chiral. Sci. Nat. 

Bull. Soc. Pharm. Bordeaux 

Bull. Wellcome Trop.Res.Lab. 

Cairo Sci. J. 

Canada Dept. Mines Publ.. 

* Canadian Chem. Met. 
Canadian Med. Assoc. J. 
Caoutchouc et Gutta-Percha 
dasopis. Math. Fysiky 
Cellulosechem. 

*Centr. Bakt. Par. 

Centr . Min. 

Ch. of Comm. J. 

Chem . App. 

Chem. Erde 
Chem. Ind. 

Chem. Listy 

# Chem. and Met. Epg. 
*Ohem. News . 

Chem. Trade J. . 


Journal. 

Bulletin of the Bureau of Standards (U.S.A.). 

Bulletin de la Commission G^ologique de Fin¬ 
lande. 

Bulletin of the Forest Experiment Station, Meguro, 
Tokyo. 

Bulletin g^n^ral de Th^rapeutique m6dicale, chir- 
urgicale, obst^tricale. 

Bulletin du Service de la Carte Geologique d’Alsace et 
de Lorraine. 

Bulletin of the Geological Institution of the University 
of Upsala. 

Bulletin of the Geological Society of America. 

Bulletin of the U.S. Geological Survey. 

Bulletin of the Geological Survey, West Australia. 

Bulletin of the Imperial Institute. 

Bulletin of Indian Industries and Labour. 

Bulletin of the Johns Hopkins Hospital. 

Bulletin of the School of Mines and Metallurgy, 
University of Missouri. 

Bulletin des Sciences Pharniacologiques. 

Bulletin de la Societe chimique de France. 

Bulletin de la Soci6t4 chimique de Belgique. 

Bulletin de la Society de Chimie biologique. 

Bulletin de la Soci6t6 d'Kncouragement pour Pln- 
dustrie Nationale. 

Bulletin de la Soci6t6 frau 9 aise de Miu6ralogie. 

Bulletin de la Soci^t4 Fra^aise de Photographie. 

Bulletin de la Soci6t4 Industrielle de Mulhouse. 

Bulletin de la Soci^t^ Industrielle du Nord de la 
France. 

Bulletin de la Soci6t6 Ouralienne des Amateurs des 
Sciences Naturelles h Catherineberg. 

Bulletin des Travaux de la Soci6t6 de Pharmacie de 
Bordeaux. 

Bulletin of the Wellcome Tropical Research Labora¬ 
tory. 

Cairo Scientific Journal. 

Canada Department of Mines Publications. 

Canadian Chemistry and Metallurgy. 

Canadian Medical Association .Journal. 

Le Caoutchouc et le Gutta-Percha. 

Casopis pro pfcstovanf Mathematiky a Fysiky. 

Cellulosechemie. 

Centralblatt fur Bakteriologie, Parasitenkunde und 
Infektionskrankheiten. 

Centralblatt ftir Mineralogie, Geologic und Palaonto- 
logie. 

Chamber of Commerce Journal. 

Chomiscbe Apparatus 

Chemie der Erde. 

Chemische Industrie. 

Cheraiok^ Listy pro V&lu a Prumysl. Organ de la 
“ CeskachemickaSpoleitoost proVedu a Prumysl.” 

Chemical and Metallurgical Engineering. 

Chemical News. 

Chemical Trade Journal. 




JOURNALS FROM WHICH ABSTRACTS ARE MADE. 
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Abbreviated Title. 
Chem. Umschau 

*Chem. Weekblad 
*Chem. Ztg. 

*Chem . Zentr . 

Chem. and Drug. 

*Chem. et 2nd, 

Collegium . 

*Compt. rend, 

Compt. rend. Soc. Biol. 

Comptes rend. Trav. Lab. 
Carlsberg 

D. R.-P. 

Dept. Chem. S. Australia, 
Bull. 

Dent. med. JVoch. 

Econ. Geol . 

Econ. Proc. Hoy. Dubl. Soc. 

Engineering 

Eng. and Min. J. 

Exper. Stat. Rec. 
Farben-Ztg. 

Fermentforsch. . 
Feuorungstechnik 
Flora .... 
Foldtani Kozlony 

Fr. Pat . 

Gas J. .... 
Gas World. 

*Gazzetta .... 
Geol. For. Fork. 

Geol. Mag . 

Gerber .... 
*Giorn. Chim. Ind. Appl. . 
Gummi-Ztg. 

Ilandl, Vipfl. Nat. 

Hawaii Agric. Exp. Stat. 
Bull. 

Heart . 

Helv. Chim . Acta. 

Indian J. Med. Res. . 
India-rubber J. . 

Ini. Rev. Sci. Pract. Agric. 

Int. Sugar J. 

Iron Steel Inst. Carnegie 
Schol. Mem. 

Jahrb. Geol Reichsanst . 
Jahrb. Min. 

Jahrb. Min. Beil.-Bd. 

Jahrb. Radioaktiv. Elek- 

tronik. 

Jahrb. wiss. Bot. . 

Jahresber. Get. vaterl. 
KnUur. 


Journal. 

Chemiache Umschau auf dem Gebiete der Fette, Oele, 
Wachae, und Ham. 

Chemisch Weekblad. 

Chemiker-Zeitung. 

Chemisches Zentralblatt. 

Chemist and Druggist. 

Chimie et Industrie. 

Collegium. 

Comptes rendus hebdomadaires des Seances de PAca¬ 
demic des Sciences. 

Comptes rendus hebdomadaires de Stances de laSoci6t6 
ae Biologie. 

Comptes rendus des Travaux du Laboratoire Carls¬ 
berg. 

Deutsches Reichs-Patent. 

Department of Chemistry, South Australia, Bulletins. 

beutsche medizinische Wocbenschrift. 

Economic Geology. 

Economic Proceedings of the Royal Dublin Society. 
Engineering. 

Engineering and Mining Journal. 

Experiment Station Record. 

Farben-Zeitung. 

Fermentforschuug. 

Feuerungstechnik. 

Flora. 

Foldtani Kozlony. 

French Patent. 

Gas Journal. 

Gas World. 

Gazzetta chimica italiana. 

Geologiska Foreningens i Stockholm Forhandlingar. 
Geological Magazine. 

Gerber. 

Giornale di Chimica Industriale ed Applicata. 
Gummi-Zoitung. 

Handelingen van het Vijftende Natuur. 

Hawaii Agricultural Experiment Station Bulletins. 

Heart. 

Helvetica Chimica Acta. 

Indian Journal of Medical Research. 

India-rubber Journal. 

International Review of the Science and Practice of 
Agriculture. 

International Sugar Journal. 

Iron and Steel Institute, Carnegie Scholarship 
Memoirs. 

Jahrbuch der geologischen Reichsanstalt. 

Neues Jahrbuch fiir Mineralogie, Geologie und 
Palaontologie. 

Neues Jahrbuch fur Mineralogie, Geologie und Palae- 
ontologie, Beilage-Band. 

Jahrbuch der Radioaktivitat uud Elektronik. 

Jahrbuch fiir wissenschaftliohe Botauik. 

Jahnesbericht der schlesischen Gesellschaft fiir vater- 
landische Kultur. 
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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


Abbreviated Title. 
Jemk. Ann. 

*J. Agric. lies. , 

*J. Agric. Sci. . 

J. Amer. Ceram. Soc. . 

* J. Amcr. Client. Soc. 

J. Amer. Leather Chem. 
A8HOC. 

J. Amcr. Med . Assoc. 

J. Assoc. Oft'. Agric. Chem. 

*J, Biol. (7/tem. . 

J. Canad. Min. Inst. . 

J. Chem. Iud. Tokyo . 

J. Chem. Met. Soc. S. Africa 

J. Chem. Soc. Japan. 

J. Chim. physique 

J. Coll. Agric. Hokkaido . 

J. Coll. Agric. Tokyo . 

J. Coll. Eng. Tokyo . 

V. Coll. Sci. Tokyo . 

J. Exp. Med. 

*J. Franklin Inst. 

J. Gasbeleucht. . 

J. gen. Physiol . . 

J. Genetics .... 

J. Geol . 

J. Geol. Soc. Tokyo 

J. Hygiene .... 
*J. Ind. Eng. Chem . . 

J. Indian Ind. Lab. . 

*J. Indian Inst. Sci. . 

J. Inst. Brewiug 
J. Inst. Metals . 

J. Inst. Petroleum Tech. 

J. Iron and Steel Inst. 

J. I^andw. 

J. Marine Biol. Assoc. U.K. 

J. Med. Res. 

J. Min. Agric. . 

J. Path. Bad. 

J. Opt. Soc. Amer. 

*J. Pharm. Chim. 

J. Pharm. Expt. Ther. 

J. Pharm. Soc. Japan 

*J. Physical Chem. 

J. Physiol . 

J. Physiol. Path. g&n. . 

J. Phys. Radium 


Journal. 

Jern-kontorets Annaler. 

Journal of Agricultural Research. 

Journal of Agricultural Science. 

Journal of the American Ceramic Society. 

Journal of the American Chemical Society. 

Journal of the American Leather Chemists’ Associa¬ 
tion. 

Journal of the American Medical Association. 

Journal of the Association of Offic : al Agricultural 
Chemists. 

Journal of Biological Chemistry. 

Journal of the Canadian Mining Institute. 

See Kogyo-Kwagaku-Zasshi. 

Journal of the Chemical, Metallurgical, and Mining 
Society of South Africa. 

Journal of the Chemical Society of Japan. (Nippon 
Kwa^aku Kwai Shi.) 

Journal ae Chimie physique. 

Journal of the College of Agriculture, Hokkaido Impe¬ 
rial University, Japan. 

Journal of the College of Agriculture, Imperial Uni¬ 
versity of Tokyo, Japan. 

Journal of the College of Engineering, Imperial Uni¬ 
versity of Tokyo. 

Journal of the College of Science, Imperial University 
of Tokyo. 

Journal of Experimental Medicine. 

Journal of the Franklin Institute. 

Journal fii?’ Gasbeleimhtung und Wasserversorgung. 
Journal of general Physiology. 

Journal of Genetics. 

Journal of Geology. 

Oilishitsugaku Zasshi (Journal of the Geological 
Society of Tokyo). 

Journal of Hygiene. 

Journal of Industrial and Engineering Chemistry. 
Journal of Indian Industries and Labour. 

Journal of the Indian Institute of Science. 

Journal of the Institute of Brewing. 

Journal of the Institute of Metals. 

Journal of the Institution of Petroleum Technolo¬ 
gists. 

Journal of the Iron and Steel Institute. 

Journal fur Landwirtsckaft. 

Journal of the Marine Biological Association of the 
United Kingdom. 

Journal of Medical Research. 

Journal of the Ministry of Agriculture. 

Journal of Pathology and Bacteriology. 

Journal of the Optical Society of America. 

Journal de Pharinacieet de Chimie. 

Journal of Pharmacology and Experimental Thera¬ 
peutics. 

Journal of the Pharmaceutical Society of Japan 
(Yakugakuzasshi). 

Journal of Physical Chemistry. 

Journal of Physiology. 

Journal de Physiologie et de Pathologic g4n4rale. 
Journal de Physique et le Radium. 



JOURNALS FROM WHICH ABSTRACTS ARK MADE, 
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Abbreviated Title. 

*J. pr, Chem. 

J. Proc. Asiatic Soc. Bengal. 

J. Roy. Agric. Soc. 

J. Roy. Army Med. Corps . 
J. Roy. Hort. Soc. 

J. Roy . Soc. New South 
Wales. 

J. Roy. Soc. West Australia 
*J. Russ. Phys. Chem. Soc. 

J. Scot. Met. Soc. 

J. Soc. Arts 

J. Soc. Dyers and Col. 

J. Soc. Leather Trades Chem. 
J. Soc. Glass Technology 
TJ. S. African Assoc. Anal. 
L Chem. 

Changed 1922 to 
J. S. African Chem. Inst. . 
J. Textile Inst. . 

J. Usines Gaz 

J. Washington Acad. Sci. . 

J. West Scotland lion Steel 
Inst. 

K. Svenska Vet. Akad. 
Handl. 

Kentucky Exp. Stat. Bull. 
Keram. Rundsch. 

Kew, Bull. 

Kogyo-Kwagaku-Zasshi (J. 

Chem. Ind. Japan). 

♦ KolloidZ. 

*Koll . Chem. Bcihsfie 
Kosmos .... 

Kiihn-Archiv 
Kunststoffe 

Lancet .... 

Landw. Jahrb. . 

Landw. Versuchs.-Stat. 
Leather Trades Rev. . 
Louisiana Bull. . 

Louisiana Planter 
Lunds . Univ. Arsskr. . 

Math, is Termis. &rt. 

Medd. K. Vetenskapsakad, 
Nobel-Inst. 

Medd. on Orbnland . 

Med. Ocnees. Lab. Weltevrc- 
den. 

Med. Chron. 

Med. Klinik 

Mem. Acead. Lined . 

Mem. Accad. Sd. Torino . 
Mem. Coll. Sci. Kydtd 

Mem. Coll. Sci. and Eng. 
KySto Imp. Uuiv. 


Journal. 

Journal fur praktische Chemie. 

Journal and Proceedings of the Asiatic Society of 
Bengal. 

Journal of the Royal Agricultural Society. 

Journal of the Royal Army Medical Corps. 

Journal of the Royal Horticultural Society. 

Journal and Proceedings of the Royal Society of New 
South Wales. 

Journal of the Royal Society of West Australia. 
Journal of the Physical and Chemical Society of 
Russia. 

Journal of the Scottish Meteorological Society. 

Journal of the Royal Society of Aits. 

Journal of the Society of Dyers and Colourists. 

Journal of ihe Soc iety of Leather Trades Chemists. 
Journal of the Society of Glass Technology. 

Jpui nal of the South Afiii am Association of Analytical”! 
Chemists. J 

Journal of the South African Chemical Institute. 
Journal of the Textile Institute. 

Journal des Usines k Gaz. 

Journal of the Washington Academy of Science. 
Journal of the West of Scotland lion and Steel 
Institute. 

Kongliga Svenska Vetenskaps Akademiens Hand- 
lingar. 

Kentucky Experimental Station, Bulletin. 

Keramisch Rundschau. 

Kew Bulletin. 

Kogyo-Kwagaku-Zasshi (Journal of Chemical Industry, 
Japan). 

Kolloid Zeit8chrift. 

Kolloid-chemische Beihefte. 

Kosmos (Lemberg). 

Kiihn-Archiv. 

Kunststoffe. 

The Lancet. 

Landwirtschaftliche Jahrbiicher. 

Die landwirtschaftlichen Versuchs-Stationen. 

Leather Trades Review. 

Louisiana Bulletin. 

Louisiana Planter. 

Lunds Universitets Ars-skrift. 

Mathematikai 6s Term^szettudomdnyi Erteslto, Buda 
pest. 

Meddelanden fr&n Kongl-Vetenskapsakademiens Nobel- 
Institut. 

Meddelser on Gronland. 

Mededeelingcn uit het Geneeskundig Laboratorium te 
Weltevredcn. 

Medical Chronicle. 

Medizinische Klinik. 

Memorie della Reale Accademia dei Lincei. 

Memoiie della Reale Accademia delle Scienze di Torino. 
Memoirs of the College of Science, Kyoto Imperial 
University. 

Memoirs of the College of Science and Engineering, 
Ky6t6 Imperial University. 
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JOURNALS FROM WHICH ABSTRACTS ARB MADE. 


Abbreviated Title. 
Mem. Dept. Agric. India . 
Menu Manchester Phil, Soc. 

Mem. Soc. Ing. Civ. . 

Menu Soc. Toscana Sci. Nat. 

Metall u. Erz . 

Metrop. Water Bd. Rep. . 
Milch. Zentr. 

Min. Mag . 

Mitt. Materialpruf. . 

Mitt . med. Ges. Tokyo 

Mitt. Natur/orsch. Ges. 
Halle. 

Mitt. Path . Inst. K. Univ. 
Japan. 

*Monatsh . 

Monatsh. Math. Physik 
*Mon. Sci. 

Month. Not. Roy. Astr. Soc . 

Miinch. med. Woch. . 
Nachr. Ges. Wiss. Got¬ 
tingen, 

Nature .... 
Naturwiss. 

Natumo. Rdsch. . 

New York Agr. Expt. Sta. 
Bull. 

New Zealand Dominion 
Laby. Rept. 

New Zealand Jnl. of Science 
and Technology 
Nippon Kwagaku Kwai Shi 
{J. Chcm. Soc. Japan). 
Nova Acta Soc. Sci. . 
Nuovo Cim. 

Ofvers. Finska Vet.-Soc. 

*Oesterr. Ghent.-Zeit.. 

Oil and Colour Trades J. . 
Oil, Paint, and Drug Rep. . 
Oversigt Danske Vid. Sdsk. 

Paper .... 
Papierfabr. 

Perf. and Essent. Oil Rec. . 
Per. spis. Sofia . 

Petroleum Age. . 

PfiUgeFs Archiv. 

Pharm. J. 

* Pharm . Weekblad . 

* Pharm. Zentr. -h. 


Journal. 

Memoirs of the Department of Agriculture in India. 

Memoirs nnd Proceedings of the Manchester Literary 
and Philosophical Society. 

M^moires de la Soci4t4 des Ing6nieurs Civile de 
France. 

Memorie della Societk Toscana di Scienze naturali 
residente in Pisa. 

Metall und Erz. 

Metropolitan Water Board Reports. 

Milchwirtschaftliches Zentralblatt. 

Mineralogical Magazine and Journal of the Mineral- 
ogical Society. 

Mittheilungen aus dem Materialpriifungsamt zu Gross- 
Lichterfelde West. 

Mittheilungen der medizinischen Gesellachaft zu 
Tokyo. 

Mittheilungen der Naturforschenden Gesellschaft zu 
Halle. 

Mitteilungen aus dem palhologischen Institut der 
Kaiser lichen Universitiit zu Sendai, Japan. 

Monntshefte fiir Chomie und verwandte Teile anderer 
Wiasenschaften. 

Monatshefte fiir Mathematik und Physik. 

Mouiteur Scientifique. 

Monthly Notices of the Royal Astronomical Socioty, 
Loudon. 

Miinehener medizinische Wochenschrift. 

Nachrichten von der Gesellschaft der Wissenschaften 
zu Gottingen. 

Nature. 

Die Naturwisseuschaften. 

Naturwissenschaftliche Ruudschau. 

New York Agricultural Experiment Station Bulletins. 

New Zealand Dominion Laboratory Reports. 

New Zealand Journal of Science and Technology. 

Nippon Kwagaku Kwa Shi (Journal of the Chemical 
Society of Japan). 

Nova Acta Rogiae Societatis Scientiarum Upsaliensis. 

II Nuovo Cimeuto. 

Ofversigt af Finska VetenskapsSocietetens Fdrhaud- 
lingar, Helsingfors. 

Oesterreichische Chemiker-Zeitung. 

Oil and Colour Trades Journal. 

Oil, Paint, and Drug Reporter. 

Oversigt over det Kongelige Danske Yidenskabernes 
Selskabs Forhandlingar. 

Paper. 

Papier-Fabrikant. 

Perfumery and Essential Oil Record. 

Periodicesko spisanie Sofia. 

Petroleum Age, including Petroleum. 

Archiv fiir die gesamte Physiologic des Menschen 
und der Thiere. 

Pharmaceutical Journal. 

Pharmaeeutisch Weekblad. 

Pharmazeutische Zentralhalle. 



JOURNALS FROM WHICH ABSTRACTS ARE MADE. 
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Abbreviated Title. 
Phil. Mag.. 

Phil. Trans. 

Philippine J. Sci. 

Phot. J. 

Pilot. Korr. 

Physical Rev. 

Physikal. Z. 

Proc. Amer. Phil. Soc. 

Proc. Amer. Physiol. Soc. 
*Proc. Amer. Soc. Biol. 
Chcm. 

Proc. Amer. Soc. Civ. Eng. 

Proc. Amer. Soc. Testing 
Materials 

Pioc. Austral. Inst. Min. 
Met. 

Proc. Camh. Phil. Soc. 

Proc. Durham Phil. Soc. . 
Proc. Eng. Soo. W. Pa. 

Proc. Inst. Civ. Eng.. 

Proc. Inst. Mech. Eng. 
*Proc. K. Akad. IVetensch. 

Amsterdam. 

Proc. Nat. Acad. Sci. 

Proc. Nova Scotia Inst. Sci. 
Proc. Phil. Soc. Glasgow . 
Proc. Physical Soc . 

Proc. Physiol. Soc. 

Proc. Roy. hist. 

Proc. Roy. Irish Acad. 
*Proc. Roy. Soc .. 

Proc. Roy. Soc. Edin .. 

Proc. Roy. Soc. Med. . 

Proc. Roy. Soc. Queensland 
Proc. Roy. Soc. Tasmania . 
Proc . Soc. Exp. Biol. Med. . 


Proc. U.S. Nat. M'us.. 

Proc. verb. Soc. Toscana Sci. 
Nat. 

Pulp and Paper Magazine . 
Quart. J. Geol . Soc. . 
Quart. J. Med . 

Radium in Biol. Heilkunde 
Rec. Australian Mus. 

Rec. trav. hot. Norland. 
*Rec. trav. chim. 
Rend.Accad . Sci. Fis.Mat. 
Napoli. 

Rend. 1st. Lomb. Sci. Lett.. 
Rep. A ust , Assoc. Sci. 

Rep. Brit. Assoc. 


Journal. 

Philosophical Magazine (The London, Edinburgh and 
Dublin). 

Philosophical Transactions of the Royal Society of 
London. 

Philippine Journal of Science. 

Photographic Journal. 

Photograpliisohe Korrespondenz. 

Physical Review. 

Physikalische Zeitschrift. 

Proceedings of the American Philosophical Society. 
Proceedings of the American Physiological Society. 
Proceedings of the American 8ociety of Biological 
Chemists. 

Proceedings of the American Society of Civil 
Engineers. 

Proceedings of American Society for Testing Materials. 

Proceedings of the Australasian Institute of Mining 
amt Metallurgy. 

Proceedings of the Cambridge Philosophical Society. 
Proceedings of the Durham Philosophical Society. 
Proceedings of the Engineers’ Society of Western 
Pennsylvania. 

Proceedings of the Institution of Civil Engineers. 
Proceedings of the Institution of Mechanical Engineers. 
Koninklijke Akademie van Wetenschappen te Amster¬ 
dam. Proceedings (English version). 

Proceedings of the National Academy of Sciences. 
Proceedings of the Nova Scotia Institute of Science. 
Proceedings of the Glasgow Philosophical Society. 
Proceedings of the Physical Society of London. 
Proceedings of the Physiological Society. 

Proceedings of the Royal Institution of Great Britain. 
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Organic Chemistry. 


The Oscillation of Physical Constants in Homologous 
Series. Hermann Pauly (Z. anorg. Chem 1921, 119, 271— 
291).—The theories put forward by Tammann (A., 1920, ii, 285) 
and Cuy (A., 1921, ii, 429) to explain the oscillation in the numerical 
values of different physical properties in homologous series are 
criticised and an alternative explanation is suggested. A review 
of the existing data leads to the conclusion that the end groups 
of the carbon chain and their relationship to each other, especially 
in the spatial sense, have an important influence on the physical 
properties. In the fatty acid series, the odd members have pro¬ 
portionately lower molecular volumes and at the same time lower 
melting points than the even members. It is probable that in the 
open straight chain compounds the carbon atoms form a zigzag 
chain, and it follows that when the number of carbon atoms is 
even the end atoms are relatively farther apart than when the 
number is odd. The difference is of the “ syn ” and “ anti ” type, 
the odd members having a “ syn ” structure with low molecular 
volume and low melting point, the even members the " anti ” 
structure with higher molecular volume and melting point. The 
odd members, however, have the higher boiling points. Similarly, 
the solubilities and molecular heats in the fatty acid series oscillate 
in the opposite direction to the molecular volume. 

A special tvne of oscillation is exhibited by the dissociation 
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constants of the fatty acids and by the optical rotations of the 
acylJ-menthols. When these properties are plotted against the 
number of carbon atoms in the aliphatic chain, two closely similar 
curves are obtained showing a kind of double oscillation. When 
the points corresponding with odd numbers of carbon atoms are 
joined, a zigzag line is obtained, and the points corresponding 
with even numbers of carbon atoms lie alternately above and 
below this line. This type of oscillation appears to be peculiar 
to the fatty acids and some of their derivatives, and in these series 
to be confined to dissociation constants and optical rotations. It 

is suggested that the phenomenon 

q__q COOH ma y ^ ue 

jj q/ \q q/ methyl group on the carboxy-group 

3 + _ + in, for example, the fatty acid series, 

when the carbon chain has the form 
indicated in the annexed diagram. E. H. R. 

The Structure of Carbon Chains. Johannes Stark 
(Z. anorg. Chem ., 1921, 119, 292—298).—An elaboration of the 
hypothesis put forward by Pauly (preceding abstract) to account 
for the difference between the physical properties of the odd and 
even members of an aliphatic homologous series. Generally, when 
the numerical value of the physical property is plotted against the 
number of carbon atoms, the points corresponding with the even 
members of the series fall on one curve and those of the odd members 
on another, roughly parallel, curve. The difference must be due 
to a difference in structure of the carbon chain when the number 
of carbon atoms is even from the structure when the number is 
odd. The suggestion is made that the difference lies in the curva¬ 
ture of the zigzag chain. A molecule with a straighter chain 
would be expected to form a more stable space lattice structure 
than one with a more curved chain, and hence to have a higher 
melting point. The compounds of the even series have the higher 
melting points, and it is concluded that these have the straighter 
chain and the compounds of the odd series the more curved chain. 
The molecular volumes and boiling points of the two series are 
consistent with this conclusion. E. H. R. 

Preparation of Aluminium Carbide and of Marsh Gas. 

0. Ohmann (Z. physikal. Chem. Unterr ., 1921, 34, 7fi—77).—A 
mixture of aluminium filings, potassium chlorate, and iron, when 
ignited in a stream of carbon dioxide, results in the formation of 
aluminium carbide, A1 4 C 3 . When the powder is finely ground 
and then gently warmed with water, methane is liberated : ALC.+ 
6H 2 0=3CH 4 +2A1 2 0 3 . Four grams of aluminium yield 70 c.c. of 
methane. Chemical Abstracts. 

The Formation of Hexachloroethane from Chloropicrin 
Oswald Silberrad {Chem. News , 1921, 123, 271).—When hydrogen 
chloride is passed through chloropicrin at 100° and the* resulting 
mixed vapours are passed over pumice at 400°, the main products 
are carbonyl chloride, nitrosyl chloride, and nitric oxide. A small 
amount of hexachloroethane is also formed, and may be collected 
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by passing the cooled gases through a tube lightly packed with 
asbestos. The asbestos is subsequently extracted with a mixture 
of alcohol and ether and the hexachloroethane allowed to crystallise 
out. W. G. 

The Elimination of Hydrogen Chloride from Chlorohydro- 
carbons. W. F. Faragher and F. H. Garner (J. Amer . Chem. 
Soc ., 1921, 43, 1715—1724).—The chloro- or dichloro-derivatives 
of hexane, isohexane, heptane, cyc/ohexane, and benzene were 
examined, and the results indicate that they can be classified in 
the following diminishing order of ease with which hydrogen chloride 
can be split off : hydroaromatic, aliphatic, aromatic compounds. 
In the aliphatic compounds the stability of the monochloro-com- 
pounds at a given temperature decreases with increasing molecular 
weight at least up to chlorohejW&ne. Of the three catalysts used, 
namely, alumina, unglazed porcelain, and unglazed porcelain 
impregnated with barium chloride, the first named is the most 
efficient, but all three lose their activity rapidly owing to the 
poisoning produced by the decomposition of the hydrocarbons. 
This method of removal of hydrogen chloride is quite satisfactory 
for the preparation of olefine hydrocarbons, but with diolefines 
secondary decompositions occur and poor yields are obtained. 

W. G. 

A Reaction between Methyl Alcohol and Water and some 
Related Reactions. J. A. Christiansen (J. Amer. Chem. Soc., 
1921, 43, 1670—1672).—When suitable mixtures of methyl alcohol 
and water are passed over finely-divided reduced copper at 230— 
250°, carbon dioxide and hydrogen are produced according to the 
equation OH 3 *OH-f H 2 0=C0 2 4-3H 2 . Formaldehyde and water 
behave similarly. " W. G. 

Preparation of Ethyl Alcohol. Paul Pascal (Swiss Pat., 
88188; from Chem. Zentr ., iv, 802—803).—Acetaldehyde is sub¬ 
mitted to direct reduction by electrolysis in acid solution. The 
electrolysis takes place in an apparatus with two chambers separated 
by a porous diaphragm. The cathode consists of mercury or lead, 
with or without antimony coating. The anode consists of platinum, 
lead, ferric oxide, graphite, or carbon. Acetaldehyde is gradually 
added to the cathode chainl>er and the electrolysis conducted at a 
temperature not exceeding 40° and a current density not exceeding 
2—3 amperes per square metre. The formation of crotonaldehyde 
is prevented by shortening the period of reduction. Formation of 
acetic acid is prevented by the use of the diaphragm and the yield 
is almost theoretical. In the place of acetaldehyde, its poly- 
merides may be used or acetaldehyde may be formed in the appar¬ 
atus from acetylene by a catalytic process. The electrolysis may be 
conducted in the presence of sulphuric acid, phosphoric acid, organic 
sulphonic acids, or sodium hydrogen sulphate. G. W. K. 

Preparation of p-Chlorohydrins. L. Smith (Svensk. Kem. 
Tidskr ., 1921, 23, 75—83).—In an attempt to prepare p-chloro- 
hydrin from glyoerol by way of ay-dibromohydrin, p-chloro-ocy 

62 
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dibromopropane, and p-chloro-ay-diacetoxypropane, it was found 
that the first two reactions proceeded smoothly, but when p-chloro- 
oty-dibromopropane was treated with potassium acetate in a sealed 
tube at 170°, and the resulting mixture hydrolysed, the product 
consisted of 70% of a-chlorohydrin and 30% of p-chlorohydrin, 
the potassium acetate having caused interchange of a chlorine 
and a bromine atom before the latter was replaced. 

A similar rearrangement was found to occur to a like extent 
in the attempted preparation of P-chloropropyl alcohol by the 
action of nitrous acid on p-chloropropylamine. A second method 
for the preparation of p-chloropropyl alcohol from a-chloro-p-hydr- 
oxypropane by way of a-hydroxy-p-benzoyloxypropane, a-bromo- 
P-benzoyloxypropane, a-phthalimido-p-benzoyloxypropane, and 
P-chloropropylamine hydrochlorid# gave a product consisting 
chiefly of p-chloroisopropyl alcohol. Chemical Abstracts. 

New Synthesis of Glycerol and a-Glucoheptol. Am£ 

Pictet and Andr& Barbier (Helv. Chim. Acta , 1921, 4, 924— 
925).—The synthesis is designed to permit the transformation of 
a sugar of the C n series to one of series and is somewhat 
allied to Kiliani’s method except that the hydrocyanic acid of 
the latter is replaced by nitromethane, reaction occurring in ac¬ 
cordance with the scheme : R-CHO —> 0H-CHR-CH 2 -N0 2 —► 
OH-CHR-CH 2 ;NH 2 OR-CHR-CH 2 -OH —* OH-CHR-CHO. It 
has been applied successfully to glycollaldehyde and dextrose, but 
the yields are small; it does not appear to succeed with glycer- 
aldehyde or Z-arabinose. 

An aqueous solution of glycollaldehyde is heated on a water- 
bath with the calculated quantity of nitromethane and a little 
solid potassium hydrogen carbonate. The cooled solution is 
reduced with aluminium amalgam, the aluminium hydroxide 
removed, and the base precipitated as the mercurichloride. The 
latter is decomposed with hydrogen sulphide and the base treated 
with nitrous acid, whereby glycerol is produced which is isolated 
in substance and as the tribenzoate. Under similar conditions, 
arabinose is ultimately converted into a substance, colourless 
needles, m. p. 152°, which does not appear to be a mixture of 
mannitol and sorbitol, and could not be investigated completely 
by reason of the small amount available. Glyceraldehyde appears 
to give a normal mercurichloride, but the subsequent treatment 
of the amine with nitrous acid gives a liquid of boiling point much 
lower than that of erythritol; it could not be caused to crystallise 
or converted into a benzoyl or an acetyl derivative. Dextrose is 
transformed into a-glueoheptol, m. p. 134—135°. H. W. 

The Condensation Products of Ethyl p-Chloropropionate 
and Ethyl a-Chloropropionate with Magnesium Ethyl 
Bromide and some Compounds which are Derived from 
Them. Charles Moureu and Gerald Barrett (Bull Soc. 
chim., 1921, [iv], 29, 993—1006).—Magnesium ethyl bromide reacts 
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with ethyl p-chloropropionate to give a-chloro-y-ethylpentan-v-ol, 
b. p. 89°/14 mm.; dj 6 * 1*0164; df 1 1-0108; nf 6 1-4579, which 
is decomposed by potassium hydroxide, giving ay-oxido-y-ethyl- 

S mtane, b. p. 129°; d° 4 0-8691; dj 8 * 0-8526; n? 1-4200 (cf. 

aire, A., 1908, i, 247). This oxide, when treated with dry hydro¬ 
gen chloride, gives y - cUoro - y - ethylpentan - ai - ol , which is very un¬ 
stable, losing hydrogen chloride on distillation, and gives an 
unsaturated alcohol , b. p. 79—80°/20 mm.; dj 0-8822; df' 4 0-8658; 
1*4531; the constitution of which is either 

CH ? -CH:CEt-CH 2 -CH 2 -OH or CEt 2 :CH-CH 2 -OH. 

Ethyl a-chloropropionate reacts with magnesium ethyl bromide 
to give p-chloro-y-ethylpentan-y-ol, b. p. 76—76-5°/21 mm.; 
df 1-0124; df‘ 8 1*0073; n'g 1-4522, which by the action of potass¬ 
ium hydroxide yields Py-oxido-y-ethylpentane, b. p. 125*4— 
125-8°/760-4 mm.; d\ 0-8496; df 3 0-8275; df* 2 0-8245; d™ 
0-8241; n%' 6 1*4063 (cf. Foumeau and Tiffeneau, A., 1907, i, 817). 
This oxide unites with hydrogen chloride, giving principally the 
original chlorohydrin. W. G. 

Compound Formation and Solubility in Systems of the 
Type, Formic Acid : Metal Formate. James Kendall and 
Howard Adler (J. Amer . Chem . Soc ., 1921, 43, 1470 — 1481 ; cf. 
this vol., ii, 33).—The freezing-point curves of the formates of 
potassium, ammonium, sodium, barium, lithium, calcium, mag¬ 
nesium, zinc, nickel, lead, and copper in formic acid solution, and 
the acetates of sodium, calcium, zinc, iron (ferric), and silver in 
acetic acid solution, have been experimentally determined. In 
the case of the formates, the following compounds have been 
isolated : H-C0 2 K,3H-C0 2 H; H-C0 2 K,2H-C0 2 H; H-C0 2 K,H-C0 2 H 
(m. p. 108-6°); H-C0 2 -NH 4 ,3H-C0 2 H; H-C0 2 NH,,H-C0 2 H (exists 
in two crystalline modifications); H*C0 2 Na,2H*C0 2 H; 

H-C0^a,H-C0 2 H; 

and (H-C0 2 ) 2 Ba,H*C0 2 H; whilst in the case of the acetates only two 
compounds, CH3*C0 2 Na,2CH 3 *C0 2 H; and CHo # C0 2 Na,CH 3 *C0 2 H 
were isolated. The results of the present wont closely resemble 
those obtained with sulphate systems (A., 1921, ii, 45, 453) in 
following the general rule previously deduced, that compound 
formation increases in extent with increasing diversity in the 
character of the components, the significant variable in systems of 
the general type H X*RX being the position of R relative to H in 
the E.M.F. series. An examination of the data for sulphates, 
formates, acetates, fluorides, and hydroxides shows that the rate 
of decrease in compound formation, in proceeding from more 
positive radicles (such as potassium) or less positive radicles (such 
as silver) towards hydrogen, increases the weaker the acid radicle. 
Solubility and compound formation are again found to proceed in 
parallel throughout the series. Salts which show extensive com¬ 
pound formation (such as salts of the alkali metals) are also ex¬ 
tremely soluble. In passing down the E.M.F. series toward 
hydrogen, solubility rapidly diminishes and finally becomes 
inappreciable. J. F. S. 
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The Action of Mercurous Formate on certain Aliphatic 
Halogen Compounds. Hermann Kunz-Krause and Paul 
Manicke (Ber. deut. Pharm . Ges ., 1921, 31, 344—349).—Mercurous 
formate was obtained in small, white, glistening, rhombic prisms 
by dissolving yellow mercuric oxide in formic acid, and rapidly 
filtering before reduction of the mercuric formate first formed 
occurs. Mercurous formate reacts with chloral hydrate and halogen 
hydrocarbons in a similar manner to mercuric acetate (cf. A., 
1921, i, 543), the halogen being eliminated, and carbon dioxide and 
monoxide evolved, according to the equations : (1) 2CC1 3 *CH(0H) 2 + 
10H‘C0 2 Hg=3Hg 2 Cl 2 +4Hg+6H • C0 2 H -f 2C0 2 +6CO -f 2H 2 0; (2) 

2CHC1 3 +10H*CO 2 Hg=3Hg 2 Cl 2 +4Hg+OH • C0 2 H+2C0 2 +4CO. 

G. F. M. 

Catalytic Effect of Ammonia on the Oxidation of Butyric 
Acid with Hydrogen Peroxide. Edgar J. Witzemann (J. 
Biol. Ghem., 1921, 49, 123—141).—In his oxidation experiments 
with hydrogen peroxide, Dakin (A., 1908, i, 74, 119) used the 
ammonium salts of fatty acids. The author could not repeat 
Dakin’s experiments when using potassium hydroxide (A., 1918, 
i, 422). He now finds that ammonia acts as a catalyst, up to 
four equivalents. One equivalent of ammonium or potassium 
hydroxide is more efficient than two equivalents of either. It is 
suggested that the ammonia effect may be the agency by which 
the normal oxidation of fatty acids is brought about by the liver. 
As in Dakin’s experiments, the oxidation took place at the (3-carbon 
atom, acetone being formed. G. B. 

a-Hydroxy-lactones. Burckiiardt Helfertoh and Johann 
Adolf Speidel (Ber., 1921, 54, [B], 2034—2640).—The investi¬ 
gation was undertaken with the object of examining the possibility 
of the reduction of a-hydroxy-lactones by sodium amalgam in 
faintly acid solution to ay-dihydroxy-aldehydes. Under these 
conditions, a-hydr' xy-y-valerolactone and a-hydroxy-y-hexo- 
lactone yield substances with aldehydic properties, but, in each 
case, the amount of available material was insufficient for an 
extended examination. 

Crystalline chloroparacetaldehyde is obtained conveniently by 
the distillation of chloroacetal with anhydrous oxalic acid and 
cautious treatment of the distillate after it has been preserved during 
three to four days with half its volume of concentrated sulphuric 
acid at 0°. (Crystalline bromoparacetaldehyde , long, colourless 
needles, is prepared similarly from bromoacetal; when slowly distilled 
in an atmosphere of carbon dioxide, it gives a colourless liquid 
of indefinite boiling point which gradually passes into a solid 
modification distinct from the original compound.) Chloroparacet¬ 
aldehyde is transformed by an ethereal solution of magnesium 
ethyl bromide into a -chloro-$-hydroxybutane, a colourless liquid 
which rapidly darkens when preserved, b. p. 52°/15 mm., d\* 1*040, 
n 1 !? 1*4353. The latter is con verted Jby a solution of ethyl sodio- 
malonate in absolute alcohol at the atmospheric temperature into 
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_ t 7 ^ .CO—OH-CO^Et . v 

K-carbethoxy-y-hoxolaAtone, O^QjjEt-CH * a V1SC0US bquid, 

b. p. 144°/8 mm., dg 1*1119, ng 1*4463, which is transformed by 
bromine in chloroform solution into a-bromo-x-mrbethoxy-y-hexo- 
7 . ^CO—CBrC0 2 Et , „ v , 1AO0IK 

lactone O^CHEt'CH 9 a ^eavy, yellow liquid, b. p. 148 /6 

mm., d? 1*427, ng 1*4767. The bromo-derivative is transformed 
by hydrobromic acid (d 1*49) and subsequent heating of the product 
at 120—150° into (?) bromohexolactone , C 6 Hg0 2 Br, b. p. 142°/18 
mm., df 1*4826, n g 1*4841. oi-Hydroxy-y-hexolactone, 


.CO—CH-OH 
0 < ^CHEt*OH 2 ’ 

b. p. 127°/5 mm., d? 1*1454, ng 1*4517, is prepared by the 
hydrolysis of the Iromo-ester with potassium hydroxide solution 
and elimination of carbon dioxide from the product by distilling 
it under diminished pressure. By performing the hydrolysis with 
barium hydroxide, it is possible to isolate the intermediately-formed 
$-hydroxybutylhydroxymalonic acid , 0H*CHEt*CH 2 *C(C0 2 H) 2 *0H, 
a viscous, pale red liquid and its barium salt. The hydroxy-lactone 
is converted by boiling aqueous barium hydroxide solution into 
barium ay -dihydroxy-n-hexoate, an amorphous, hygroscopic solid. 

H. W. 


The Conditions Underlying the Formation of Unsaturated 
and Cyclic Compounds from Halogenated Open-chain 
Derivatives. HI. Products Derived from Halogenated Glut- 
aconic Acids. Ernest Harold Farmer and Christopher Kelk 
Ingold (T., 1921, 119, 2001—2021). 


The Reversibility of the Michael Reaction. Christopher 
Kelk Ingold and Walter James Powell <T., 1921, 119, 1976— 
1982). 


Degradation of d-Saccharic Acid to the Dialdehyde of 
I-Tartaric Acid. Max Bergmann ( Ber. y 1921, 54, [J3], 2651— 
2658).—The action of bromine and potassium hydroxide on the 
diamide of sacchario acid leads to the formation of J-tartardialde- 
hyde, which is isolated in the form of its diphenylhydrazone. 


?O a H 

HO-C-H <_ 
H-O-OH 
C0 2 H 


C0 S H 

H-C-OH 

HO-C-H 

C0 2 H 


Conversion of the 
latter into the free 
dialdehyde could 
not be effected, but 
the identity of the 
latter is confirmed 
by its oxidation to l- 
tartaric acid. Since 
Fisoher has shown 
that d-tartaric acid is formed by the oxidation of d-saocharic 
acid with potassium permanganate, an example is given of the 
production of enantiomorphous forms by the action of different 
reagents on the same oompound owing to removal of different 
portions of the original molecule as shown by the annexed scheme. 


V0 2 h 

H-C-OH 

HO-C-H 

H-9-OH 

H-9-OH 


C0 2 H 
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The diamide of d-saccharic acid, hexagonal plates, decomp. 
170° when rapidly heated, is obtained readily and in excellent 
yield by the action of concentrated ammonia on free saccharic 
acid which has been dehydrated at 100° in a vacuum (and hence, 
presumably, has been converted into the corresponding dilactone). 
It is oxidised by bromine in the presence of potassium hydroxide 
to 1 -tartardialdehyde, which is converted by immediate addition of 
phenylhydrazine into a mixture of \-tartardialdehyde-<x-diphenyl- 
hydrazone , almost colourless, 3- to 6-sided leaflets or microscopic 
needles, decomp. 177—179° after darkening above 160°, [a]fj 
— 99*6° in pyridine solution (the substance is probably not quite 
homogeneous) and 1 -tartardialdehyde-$-diphenylhydrazone y almost 
colourless crystals, decomp. *195° after darkening above 170°, 
[«] D —1° to — 2° in pyridine solution. The o&diphenylhydrazone 
is converted by benzaldehyde in aqueous alcoholic solution into 
l-tartardialdehydemonophenylhydrazone ; individual specimens of 
the latter which appear to be analytically pure show widely- 
varying melting points, whereas the specific rotation is practically 
constant ([a]\J —182*7° in alcoholic [50%] solution). The oxida¬ 
tion to Z-tartaric acid is effected by treatment of the diphenyl- 
hydrazone with benzaldehyde as just described, removal of the 
monophenylhydrazone, and treatment of the filtrates from the 
latter with bromine at 50°. Z-Tartardialdehydemonophenyl- 
hydrazone is converted by a dilute solution of hydrogen chloride 
in absolute methyl alcohol at 20° into the base, Ci 0 H 8 ON 2 , which 
is presumably a pyridazine derivative; it crystallises in lustrous, 
hexagonal plates, decomp. 160—170°, according to the rate of 
heating. The corresponding hydrochloride , plates or slender 
needles, decomp, about 213°, the nitrate, plates (-j-H 2 0), the picrale , 
canary-yellow prisms, and the unstable nitrite are described. 

H. W. 

A New Preparation of Formaldehyde Hyposulphite and 
an Economical Generator of Hyposulphurous Acid. Ph. 

Malvezin, Ch. Rivalland, and L. Grandchamp (Compt. rend., 
1921, 173, 1180—1182).—When zinc dust is suspended in a 40% 
solution of formaldehyde and sulphur dioxide is passed into the 
solution through the walls of a Chamberland filter, a concentrated 
solution of zinc-formaldehyde hyposulphite is obtained and the 
salt crystallises out on cooling. This material is a very powerful re¬ 
ducing agent for dyes such as indigotin, and is much more economical 
for use in the industry than the 88—90% hyposulphite. W. G. 

The Action of Hydrogen Phosphide on Formaldehyde. 

Alfred Hoffman (J . Amer. Chem. Soc ., 1921, 43, 1684 — 1088).— 
When hydrogen phosphide is passed into a warm aqueous solution 
of formaldehyde acidified with hydrochloric acid, tetramethylol - 
phosphonium chloride , PC1(CH 2 *0H) 4 , m. p. 151°, is obtained. 
When acted on by alkali hydroxides or carbonates, it yields a 
syrupy compound , C 3 Hg0 6 P, which gives a tribenzoyl derivative, 
m. p. 111°. When calcium carbonate is added to an aqueous 
solution of the phosphonium chloride, carbon dioxide is evolved, 
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and if the mixture is warmed, hydrogen and formaldehyde pass 
off and the syrupy compound described above is obtained. When 
ammonia is passed into a solution of the phosphonium chloride 
in methyl alcohol, a compound is obtained in the form of a curdy, 
white precipitate, but its constitution has not been determined. 

W. G. 

y-Hydroxyaldehydes. IV. y-Hydroxyaldehydes with Ter¬ 
tiary Hydroxyl. Burckhardt Helferich and Max Gehrke 
(Ber. t 1921, 54, [JB], 2640—2647; cf. A., 1921, i, 421).—The sub- 

stances of the types, CHO-CHa-Ctt/CRMe-OH, or 

are prepared by the action of suitable Grignard’s reagents on 
methylheptenol, fission of the primary products with ozone, and 
reduction of the ozonides. The ethyl, ?i--propyl, phenyl, and 
benzyl compounds are described. The new aldehydes, like those 
with the secondary hydroxyl group described previously, appear 
to be exclusively or mainly cyclic in structure, since they react 
gradually with magenta-sulphurous acid solution or ammoniacal 
silver and give methyl semiacetals with methyl alcoholic hydrogen 
chloride which are hydrolysed by dilute acids, but not by emulsin. 
They lose water more readily than do the corresponding compounds 
with a secondary alcoholic group, passing thereby into dihydrofuran 
derivatives. 

y-Hydroxy-y-methyl-n-hexaldehyde , CHO'CHg-CH^CMeEt-OH, or 

6-hydroxy-2-methyl-2-ethyltetrahydrofuran i is a 

vMoiliv 11 OxXg 

colourless, mobile liquid, b. p. 77—82°/10 mm., d\* 0*9742, nJJ 

1*4411. The corresponding methyl semiacetal , 

a colourless liquid, has b. p. 61*5732 mm., d\ g 0*9106, 1*4218. 

fi-Propylmethylheptenol, CMe2lCH*Cil^*CH^*CMePr*OH, b. p. 112— 
113 o /10 mm., d\* 0*8445, n\* 1*4500, is converted in the usual 
manner into y-hydroxy-y-meihylheptaldehyde (or 6-hydroxy-2- 
methyl-2-propyltetrahydrofuran , b. p. 94—95°/12 mm., d l 4 * 0*9661, 
n‘,5 1*4400, from which 5 -methoxy-2-7nethyl-2-propyltetrahydrofuran , 
b. p. 58—6O7IO mm., di* 0*8990, ri$ 1*4238, is obtained, p -Phenyl- 
methylheptenol, b. p. 107—109°/2 mm., d\ 9 0*9680, 1*5205, is 

transformed into y-hydroxy-y-phenylvaleraldehyde, b. p. 123— 
124°/2 mm. (slight loss of water occurs during distillation even at 
this pressure), d\* 1*016, 1*5382, which yields 6-methoxy-2-phenyl- 

2-methyUetrahydrofuran> a colourless liquid, b. p. 128716 mm., 
d? 1*033, rifj 1*5288. p-Benzylmethylheptenol, an almost colour¬ 
less, viscous liquid, b. p. 127—129°/3 mm., df 0*9550, nf, 1*5161, 
is converted into the corresponding aldehyde in a similar manner, 
but the latter oannot be purified by distillation on account of the 
readiness with which it loses water and passes into 2-benzyl-2- 

methyl-2 ; 3-dihydrofuran, & pale yellow 

CMefGHaPhpCJ^, 

liquid, b. p. 118°/2-8 mm., if 1042, rig 15329. The undistilled 
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aldehyde is readily convertible into 5 -methoxy-2 - bemyl-2-rnethyUetrcl~ 
hydrofuran , a colourless, viscous liquid, b. p. 133—13573*5 mm., 
d A 1*020, n\] 1*5124. The dihydrofuran derivative unites with 
bromine in chloroform solution, but removal of the solvent is 
accompanied by loss of hydrogen bromide and formation of 
4( %ybromo-2-benzyl-2‘methyl-2 : 3( lydihydrofuran , C 12 H 13 OBr, short, 
colourless prisms, b. p. 140—141°/2*8 mm. H. W. 

Synthesis of Sugars from Formaldehyde, Carbon Dioxide, 
and Water. A. J. Ewart (Proc. Roy. Soc. Victoria , 1919, 31, 
378—387; cf. ibid., 1918, 30, 178—209).—The main conditions 
for the polymerisation of formaldehyde to sugar by alkali hydroxides 
and carbonates are appropriate dilution and a temperature of 
100 ° to 110°; the most rapid reaction is produced by sodium 
hydroxide, particularly in the presence of a neutral calcium salt. 
The by-products are mainly formates and methyl alcohol. The 
sugar obtained is optically inactive, and contains reducing pentoses 
and reducing fermentable hexoses. Carbon dioxide and water 
are readily polymerised to sugar by the aid of magnesium. The 
production, previously noted, of calcium tartrate during the 
synthesis of sugar, was not confirmed. Chemical Abstracts. 

Starch. J. J. Lltnst Zwikker ( Rec. trav. chim., 1921, 40, 
605—615).—An investigation of the colloidal condition of grains 
of four kinds ot si arch shows that the degree of dispersion is 
different in each case. Solutions, prepared in the cold from grains 
which had been mechanically broken up, were submitted to ultra- 
filtration and the amylose content of the ultra-filtrates was deter¬ 
mined. Solutions prepared by heating gave no amylose in the 
ultra-filtrate. The colloidal condition of amylopectin differs from 
that of amylose. Amylophosphorie acid derives its character 
from amylopectin by reason of the nature of the kations which 
are present; these also have a marked influence on the adsorption 
power of the starch. 

Adsorption experiments are discussed and the conclusion is 
drawn that starch is more closely allied to cellulose than has 
hitherto been supposed. H. J. E. 

Constitution of Starch Iodide. A. Lottekmoser and Max 
Steude (Z. Elektrochem ., 1921,27,496- 501; cf. A., 1921, i, 708).— 
An attempt is made to elucidate the constitution of starch iodide 
,^ neasuremcn *' s E.M.F. The potential of the element 
PtJUI I has been measured with changing iodine concentration 
and constant iodide concentration in aqueous solutions. The 
potassium iodide concentrations used were 0*1A, 0*2A, and OOliV, 
and the amount of free iodine added varied from 0*00019 to 0*585 
millimols.; all measurements were made at 25°. It is shown that 
the logarithm of the total iodine concentration varies in an almost 
linear manner with the potential. Hence knowing the inclination 
of the curve for a given concentration of potassium iodide, it becomes 
possible to determine from the curves the total iodine concentration. 
The curve constants a and b were determined for each concentra¬ 
tion of potassium iodide by the equation = a 6 log c, and the 
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values found were O liV-potassium iodide a=0*544, 6=0*0310, 
0*22V-potassium iodide, a=0*518, 6=0 0313, and 0*01^-potassium 
iodide, a=0*034, 6=0*0342. Solutions of potassium iodide in 0*1% 
soluble starch to which steadily increasing amounts of iodine were 
added were then measured, and from the potential and the curves 
the logarithm of the iodine concentration in the water phase was 
obtained. Thus the quantity of iodine taken up by the starch 
can be calculated. A number of experiments on the partition of 
iodine between water and carbon tetrachloride in the presence of 
starch are described. J. F. S. 

Polysaccharides. XII. Glycogen. P. Karrer (Helv. Chim. 
Acta , 1921, 4, 994—1000).—Glycogen differs from starch mainly 
in its inability to swell in water and in giving a reddish-brown 
coloration with iodine. The chemical similarity of the substances 
is further exemplified by the conversion of glycogen by methyl 
sulphate and barium or sodium hydroxide into methyloglycogen, 
[a] D —206° in aqueous solution, the properties of which agree even 
in detail with those of methylostarch. Similarly, glycogen is trans¬ 
formed by sodium hydroxide into a compound , (C^HgQOiQjNaOH)^, 
which therefore has the same composition as the similar substance 
obtained from starch. 

The hypothesis has been advanced previously that glycogen 
is differentiated from starch chiefly by the degree or mode of 
polymerisation of the maltose anhydride, although the heats of 
combustion of the substances show that the difference in the degree 
of polymerisation cannot be very great. On the other hand, it 
is possible that starch and glycogen are fundamentally identical, 
and that their differing behaviour towards iodine and water are 
caused by the presence of impurities. The formation of coloured 
adsorption compounds with iodine is characteristic of the colloidal 
condition and is greatly dependent on the size of the particles and 
other external factors. The relationship between starch and 
glycogen is very similar to that between amylose and amylopectin; 
in the latter case, it is highly probable that the difference is due 
to the presence of a small amount of a compound of phosphorus. 

H. W. 

Action of Ferments on Laminarin. (Mme) Z. Grxjzewska 
(Bull. Soc . Chim. Biol., 1921, 3, 490—497).—Although laminarin 
(cf. Kylin, A., 1915, i, 931) can be utilised by the animal organism, 
experiments in vitro indicate that pancreatic juice, gastric juice, 
and invertase of animal origin are without action on it. Diastase 
and invertase from vegetable sources, however, ferment it slowly, 
whilst hydrochloric acid hydrolyses it completely, the product in 
each case being dextrose. Of the ferments tested, that obtained 
from snails (Helix pomatia) was found to be most active. E. S. 

Comparative Action of Heat on Cellulose, Hydrocellulose, 
and Oxycellulose and the Characterisation of Hydro¬ 
cellulose by Dry Heat. En. Justin-Mueller (Bull, Soc. chim., 
1921, [iv], 29, 987—988).—Hydrocellulose caramellises at a lower 
temperature than oxycellulose and at a much lower temperature 

6 2 * 
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than cellulose. If the specimen under examination is submitted 
to dry heat, it will assume a brown colour at 130—150°, at which 
temperature oxycellulose shows at most only a pale yellow colour 
and cellulose no change at all. W. G. 

Cellulose. V. A New Degradation of Cellulose. Con¬ 
version of Cellulose into a Biose Anhydride. Kurt Hess 
(Ber.y 1921, 54, [S], 2867—2885).—Previous methods of fission of 
cellulose have led to the recognition of cellobiose and dextrose as 
important products, but they do not permit a decision as to whether 
cellobiose is the fundamental unit in the structure of the cellulose 
molecule and dextrose is formed therefrom or whether dextrose 
itself is also an essential factor in the formation of cellulose (cf. 
A., 1921, i, 710). Various new methods of degrading cellulose 
have therefore been investigated. 

When treated with ethyl alcohol and hydrogen chloride, cellulose 
yields indefinite, dark-coloured products which do not reduce 
Fehling’s solution and have a small ethoxyl content. A mixture 
of glacial acetic acid and hydrogen bromide also gives unsatis¬ 
factory results. The use of acyl haloids, however, is more promising 
and the action of acetyl chloride, acetyl bromide, benzoyl bromide, 
thionyl chloride, and propionyl bromide and absolute hydrogen 
haloids on cotton cellulose, wood cellulose, acetylcellulose, and 
ethylcellulose has been investigated. With acetyl chloride, com¬ 
plete solution of the cellulose results within four to five days, 
whilst with acetyl bromide the process is even more rapid. Benzoyl 
bromide attacks cellulose without dissolving it. Propionyl bromide 
causes solution. On the other hand, thionyl chloride appears to 
have no action on the fibre; a proof is thus afforded that the 
action observed with other acyl haloids is not entirely due, at any 
rate, to the liberated halogen acid, but that the acyl haloid must 
itself play an important role. 

Cellulose is converted by acetyl bromide into a yellow syrup 
containing bromine, only part of which can be exchanged for 
hydroxyl by means of silver carbonate and moist acetone. After 
acetylation of the crude product with pyridine and acetic anhydride, 
about one-third of it is obtained in the form of penta-acetyl-(3- 
glucose. The remaining, non-crystalline product contains about 
13% of bromine and, as judged from determinations of its molecular 
weight, contains, in part, a biose derivative. Cellobiose is also 
converted by acetyl bromide into penta-acetylglucose and sugars 
containing bromine. Under similar conditions, maltose appears 
to be transformed into acetylbromomaltose, which is subsequently 
decomposed into acetylbromoglucose and small amounts of an 
acetylbromoglucose bromohydrin of doubtful constitution. [This 
observation throws some doubt on Karrer’s claim of the quantitative 
conversion of amylose into acetylbromomaltose (cf. A., 1921, i, 311).] 
Ethylcellulose and acetyl bromide similarly yield a brominated 

S roduct from which it has been found possible to isolate a crystal- 
ne bromoacetylethylglucose , m. p. 123°, which is to be more fully 
described in a subsequent communication. 
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The action of acetyl chloride proceeds in a totally different 
manner, an almost colourless solution being obtained which solidifies 
rapidly when concentrated. The product is separable by solution 
in glacial acetic acid and precipitation with ether into an insoluble 
and a soluble portion; the latter, which can be caused to solidify 
by evaporation of the solution, dissolving the residue in chloroform, 
and precipitation by ether, has not yet been examined completely. 
The former consists of a mixture of a hexa-acetylanhydrobiose 
and a chloropenta-acetylanhydrobiose, the relative proportions of 
which depend on the duration of the original action. By treat¬ 
ment with acetic anhydride and sodium acetate, this product is 
converted into an apparently homogeneous hexa-acetylanhydrobiose , 
small, colourless crystals, m. p. 265—270°, [a]i>—17*8°, 
in chloroform solution. The substance has a pronounced tendency 
to yield colloidal solutions. Dilute solutions of it in glacial acetic 
acid have a molecular weight corresponding closely with the value 
calculated from the formula given above, but marked association 
is observed in more concentrated solutions. In phenol, the sub¬ 
stance is bimolecular, whereas in bromoform the association is 
complete and a depression of the freezing point is not observed. 
In its general properties, therefore, the new substance exhibits a 
close analogy with cellulose and its esters. Treatment with alcoholic 
potassium hydroxide solution at the atmospheric temperature 
converts the hexa-acetate into the corresponding anhydrobiose , 
Ci 2 H 2 oOio, 2 H 2 0 , an apparently microcrystalline powder which 
becomes discoloured at 200°, but is not melted completely at 270°. 
It is insoluble in water, but soluble in ammoniaeal copper hydr¬ 
oxide solution. It is soluble in cold alkali hydroxide and is pre¬ 
cipitated unchanged from such solutions by acids; with warm 
solutions, this is not the case. The solubility in ammoniaeal 
copper hydroxide solution does not depend, however, on the basic 
character of the latter, since a similar solvent action is exerted by 
ammoniaeal silver oxide, but not by ammoniaeal cadmium hydr¬ 
oxide solution. The substance shows distinct adsorptive capacity 
for substantive cotton dyes. H. W. 


Cellulose Nitrates. G. de Bruin (Rec. trav. chim., 1921, 40, 
632—664).—A resume is given of the more generally acoepted 
views as to the constitution of cellulose from the point of view 
of its nitration products and also of the various methods of deter¬ 
mining its stability and the ratio of nitrogen content to stability. 
For the work described, a large quantity of material was used and 
details are given with regard to the cellulose, acids, nitration, 
stabilisation, and method of sampling and of carrying out esti¬ 
mations of nitrogen content. The relation between stability 
and nitrogen content at 95° and 132° is expressed both numerically 
and graphically, the author’s method of investigation being described 
in detail. This is followed by a review of work carried out on the 
solubility of cellulose nitrates in mixtures of aloohol and ether, 
together with methods of experiment hitherto in use. The author’s 
results as regards solubility, expressed as the mean of a series 
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of determinations of the ratio of solubility to nitrogen oontent 
vary considerably with methods of preparation of the cellulose 
nitrate. The author infers from his experimental work on stability 
and solubility that there are simple cellulose nitrates the nitrogen 
content of which is about 12% and 12*5% respectively; it is shown 
that the substance containing 12*75% of nitrogen is present as a 
mixture of two isomerides one of which is soluble in a mixture of 
alcohol and ether, the other being insoluble. These results are in 
accordance with the theory put forward by Vieille. H. J. E. 

Liguosulphonic Acid. Peter Klasox (Zellsloff u. Papier , 
1921, 1, 56).—The author criticises the formula proposed for the 
barium salt of lignosulphonic acid by Honig and Fuchs (A., 1920, 
i, 753) and proposes C 19 H 18 O n SBa in place of the formula 
c i 8 H 3 o°io SBa - Chemical Abstracts. 

Action of Ozone on Aliphatic and Aromatic Substitution 
Products of Ammonia. Wilhelm Strecker and Max Baltes 
(Ber., 1921, 54, [B\ 2693—2708; cf. Strecker and Thienemann, 
A., 1921, ii, 44).—The action of ozone on substitution products of 
ammonia only leads to oxidation with addition of oxygen when 
the radicles attached to the nitrogen atom are similar to one 
another and of not too great molecular weight; thus, the tertiary 
aliphatic amines give the corresponding amine-oxides, whereas 
triphenylamine gives at the most a highly unstable product. If 
the substituents differ from one another, as is the case with the 
primary and secondary aliphatic amines and the A-alkylanilines, 
ozonisation causes the degradation of the molecule. With aromatic 
derivatives, ozonisation does not cause an extensive change in the 
molecule when the oxidation product is a particularly stable 
substance. 

Undiluted trimethylamine reacts explosively with ozone. In 
chloroform solution at —80°, the base is converted into a mixture 
of trimethylamine A-oxide and its hydrochloride (cf. Dunstan and 
Goulding, T., 1899, 75, 792, 1005), the requisite hydrogen chloride 
being derived from a partial oxidation of the solvent. A precisely 
similar reaction is observed in carbon tetrachloride solution at 
—30°. In aqueous solution, trimethylamine oxide is likewise pro¬ 
duced in small amount, but, in this instance, its formation is 
accompanied by the production of formaldehyde. Ozonisation in 
the presence of much hexane gives formaldehyde and a viscous, 
white mass which melts to a yellow oil, insoluble in hexane, when 
removed from the cooling bath. The oil soon decomposes with 
evolution of nitrogen, hydrogen, and formaldehyde; on distillation, 
it yields carbon dioxide, formaldehyde, and monomethylamine. 
When treated with hydrogen chloride either before or after the 
spontaneous evolution of gas, it gives small amounts of trimethyl¬ 
amine oxide hydrochloride. Formaldehyde and dimethylamine 
are obtained when its aqueous solution is evaporated with hydro¬ 
chloric acid. It appears probable that an aldim or a substance 
such as trimethyltrimethyleneamine is intermediately formed. 



ORGANIC CHEMISTRY. 


i. 15 


Ozonisation in ethyl chloride solution proceeds in much the same 
manner as in hexane, except in so far as small amounts of trimethyl- 
amine oxide hydrochloride are formed. 

Triethylamine is less vigorously attacked than trimethylamine 
by ozone, but the processes are otherwise similar. In chloroform 
solution, triethylamine oxide hydrochloride together with small 
amounts of diethylamine hydrochloride are produced. In hexane, 
a pale yellow oil is formed which contains diethylamine and 
acetaldehyde, from which gas is not evolved. A similar effect is 
observed in ethyl chloride, but, in this case, triethylamine oxide 
hydrochloride is also produced in small quantity. 

Tri-w-propylamine when dissolved in chloroform gives tripropyl¬ 
amine oxide hydrochloride (identified as the picrate, m. p. 129*5°). 
In the absence of solvent, the amine oxide is also formed, but the 
oxidation proceeds farther with production jof aldehyde and nitrate. 

Dimethylaniline could not be converted into its oxide by 
means of ozone, the main products being formaldehyde and more 
or less resinous substances. Diphenylamine and tetraphenyl- 
hydrazine did not give characteristic products when ozonised. 
Triphenylamine yielded a flocculent precipitate which decomposed 
with evolution of gas when filtered; possibly an unstable amine 
oxide is formed. In substance or in solution, phenylhydrazine is 
decomposed extensively by ozone, with the production of a black 
mass resembling pitch. Phenylhydroxylamine, on the other hand, 
is transformed into nitrobenzene in fairly good yield, whilst hydrazo- 
benzene is converted smoothly into azobenzene. Tribenzylamine 
is oxidised to benzoic acid, small amounts of benzaldehyde being 
also produced. H. W. 

Ammonium Radicles. II. Tetraethylammonium. II. 

Hans Heinrich Schujbach and Fritz Ballauf (Ber., 1921, 54, 
[B], 2811—2825).—An extension of previous work (Schlubaeh, 
A., 1920, i, 822). 

A solution of tetraethylammonium iodide in liquid ammonia 
at —70° is subjected to electrolysis in a specially designed 
cell which is fully described and figured in the original. The 
phenomena are very similar to those observed with tetra¬ 
ethylammonium chloride, blue streaks appearing immediately at 
the cathode and a dark blue solution being formed. The latter 
is decolorised immediately by iodine, with formation of tetra¬ 
ethylammonium iodide and reacts with sulphur with apparent 
formation of tetraethylammomum sulphide , (NEt 4 ) 2 S. When a slow 
current of dry oxygen is passed over the cathode, the blue solution 
becomes slowly decolorised, but the phenomenon is not caused by 
union of the radicle with the gas (see later), and a substance 
analogous to potassium peroxide does not appear to be formed. 
With 2 : 6-dimethyl-y-pyrone, an immediate change 4 in colour from 
blue to yellow is observed, and the solution, when evaporated, 
leaves a red substance analogous to Schlenk and Thai’s potassio- 
dimethylpyrone (A., 1913, i, 1205); the product is stable in an atmo¬ 
sphere of nitrogen at the atmospheric temperature, but rapidly 
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becomes smeary when exposed to air. Similarly, benzophenone 
gives a pale violet compound. Attempts to prepare triphenyl- 
methyltetraethylammonium, either from its components in liquid 
ammonia or by the simultaneous electrolysis of tetraethylammonium 
chloride and triphenylmethyl chloride, did not lead to the desired 
result. 

The observation that the amount of tetraethylammonium iodide 
produced does not vary greatly with the intensity of the blue oolour 
of the solution of the radicle has led to the discovery that the 
solutions gradually become colourless when preserved at a low 
temperature, but retain their ability to react with iodine, sulphur, 
and 2 :6-dimethyl-y-pyrone in the same manner as do the blue 
solutions. The blue radicle, therefore, becomes transformed into a 
colourless variety. The same modification is produced when a 
slight excess of tetraethylammonium chloride is allowed to remain 
for twenty to twenty-four hours in contact with a solution of 
potassium in liquid ammonia at —70°. The latter method of 
preparing the radicle is preferable to the electrolytic process, since 
it permits the use of larger quantities of material and also avoids 
the decomposition of the product by the heat liberated by the 
current. The colourless form of tetraethylammonium is unstable 
at the temperature of boiling ammonia, since it is decomposed 
completely when its solutions are evaporated. The change does 
not appear to occur in the same manner as with the blue variety, 
since the volume of gas evolved is greatly in excess of that required 
by the equation 2NEt 4 —2NEt 3 -f-C 4 H 1( j (cf. Schlubach, loc. cit.). 

The relationship between the blue and colourless varieties has 
not been elucidated completely, but it is suggested that a case of 
association is presented, 2NEt 4 (blue) =±: NEt 4 *NEt 4 (colourless); 
the phenomena are thus comparable with those observed with 
triarylmethyls and hexa-arylethanes and with diarylnitrogens and 
tetra-arylhydrazines. H. W. 

Bromo-salts of Ruthenium [Ruthenibromides]. A. Gutbier 
and F. Krauss (Ber., 1921, 54, [J5], 2835—2838).—In continuation 
of previous work on ruthenichlorides (A., 1915, i, 120), a series of 
the corresponding bromo-salts is described. 

The following pentabromo-compounds were prepared by mixing 
suitably concentrated solutions of their components. They are 
readily decomposed in aqueous or aqueous-alcoholic solution, 
particularly when warmed. They can be crystallised from moder¬ 
ately dilute hydrobromic acid, from which they separate in lustrous, 
dark-coloured crystals which are stable towards air. Methyl- 
ammonium ruthenipentabromide , (NH 3 Me) 2 RuBr 6 , needles; di - 
methylammonium , (NH 2 Me 2 ) 2 RuBr 6 ; trimethylammonium ; tetra- 
methylammonium , leaflets; ethylammonium , needles; diethylam - 
monium , needles; triethylammonium , thick plates; tetraethylam¬ 
monium, leaflets, n -propylammonium, needles; is opropylammonium f 
needles ; dipropylammonium ; n - butylammonium, small needles ; 
isobutylammonium; isoamylammonium, needles; pyridinium, scales ; 
P -picolinium , (C 6 H 4 Me*NH) 2 RuBr 5 ; quinolinium , needles. 
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The solutions of the pentabromides in hydrobromic acid instantly 
react with bromine vapour at the atmospheric temperature, giving 
the hexabromides, which separate in sparingly soluble, dark coloured 
crystals. The following new compounds are described; dipropyl- 
ammonium ruthenihexabromide , (NH 2 Pr 2 ) 2 RuBr 6 , long needles; 
iso amylammonium ; $-picolinium , needles; quinolinium. H. W. 

Dioximes. Giacomo Ponzio ( Oazzetta , 1921, 51, ii, 213— 
228; Atti Accad. Sci. Torino , 1921, 56, 90—106).—In hot aqueous 
solution, the sz/n-modifications of dioximes of a-keto-aldehydes 
and a-diketones react directly with iron, copper, nickel, and cobalt 
in compact strips, giving the corresponding internal complex salts. 
In this reaction, 

2N0H:CR / -CR":N0H+X -> (NOHICR'-CR^rNO^X-hlL, 
which possibly occurs also with other elements of Group VIII in 
the periodic system, the syn-glyoximes resemble strong acids, 
although they are not electrolytes and attack neither magnesium 
nor zinc. In this way, cobalt, copper, and iron mostly yield either 
deep brown colloidal solutions or amorphous precipitates, but 
cupric dimethylglyoxime has been obtained crystalline. 

Methylglyoxime, prepared by way of oximinoacetone, exhibits 
normal cryoscopic behaviour in water, has the molecular electrical 
conductivity A 32 0*062, and dissolves in water to the extent of 
approximately 2*08% at 8°, 4*58% at 26°, and 7*56% at 40°. 
Nickel methylglyoxime (Tschugaev, A., 1911, i, 261) crystallises 
in bright red prisms, begins to turn brown at about 200° without 
melting, dissolves in water to the extent of 0*0131% at 16° and 
0*0396% at 100°, yields a scarlet precipitate of nickel dimethyl¬ 
glyoxime when treated in aqueous solution with dimethylglyoxime 
and a drop of ammonia solution, and dissolves in sodium hydroxide 
solution, giving an orange-yellow liquid which gradually deposits 
nickelous hydroxide. Dibenzoylmethylglyoxime, 
NOBz.’CMe-CH.'NOBz, 
crystallises in white needles, m. p. 164—165°. 

Two methods are given for the preparation of dimethylglyoxime, 
both making use of oximinomethyl ethyl ketone, which is pre- 

J >ared in the one case from methyl acetoacetate and in the other 
rom methyl ethyl ketone. When crystallised from toluene, di¬ 
methylglyoxime has m. p. 240° (partial sublimation), and its 
solubility in w T ater varies from 032 gram per litre at 0° to 6*66 
grams at 100° and is represented by the expression, log S= 1*50515+ 
0-015251J—0000027725J 2 . Its copper compound, contrary to 
Tschugaev’s statement (A., 1905, i, 743), is insoluble in the ordinary 
organic solvents with the exception of alcohol. The cobatious salt, 
(C 4 H-0 2 N 2 )Co, obtained by heating either the aqueous solution of 
the glyoxime with a strip of copper or the alcoholic solution with 
aqueous cobalt acetate, forms a coffee-coloured powder with violet 
reflexion and commences to undergo change at about 200°. The 
dibenzoyl derivative has m. p. 225^ (cf. Diels and Stem, A., 1907, 
i, 480). 

Methylethylglyoxime, NOH!CMe*CEt!NOH, crystallises in white 
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needles or laminae, m. p. 172—173°, and its solubility in water is 
expressed by the equation log S =1 • 81837 + 0 * 02317 $—0*00009015$*. 
The oompound described in Richter’s Lexicon (I, 290) as a|3-dioxydi- 
iminopentane, NOHICH*CPr!NOH, m. p. 168°, does not exist. 
Dibenzoylmethyleihylgly oxime, C 19 H 18 0 4 N 2 , crystallises in long, 
white, lustrous plates, m. p. 173°. 

Methyl-w-propylgly oxime crystallises in large, lustrous plates or 
long, flattened needles, m. p. 175°, and its solubility in water is 
given by the expression, 

log S=I *23045+0 00478637^+0*0001350812< 2 . 

The nickel salt forms orange needles, m. p. 159—160°, and the 
same melting point is found for the compound prepared by 
Tschugaev’s method (loc. cit .), although this author gave m. p. 
144°. The dibenzoyl derivative, crystallises in white 

needles, m. p. 128°. 

Methyli&opropylgly oxime, C 6 H 12 0 2 N 2 , crystallises in lustrous 
laminae or long, slender needles, m. p. 157—158°, and its solubility 
in water is expressed by 

log S=0*23044—•0*00075979£+0*00015876£ 2 . 

The nickel compound, (C 6 H n 0 2 N 2 ) 2 Ni, crystallises in lustrous, 
orange-yellow laminae, m. p. 229°, and the dibenzoyl derivative, 
white prisms, m. p. 112—113°. 

Chloromethylglyoxime has m. p. 188—189°. Its nickel com¬ 
pound, C fi H 8 0 4 N 4 Cl 2 Ni, forms lustrous, wine-red plates, and begins 
to blacken at about 200°. 

Nickel acetylhexoyldioxime, (C 8 H 15 0 2 N 2 ) 2 Ni, crystallises in brick- 
red prisms, m. p. 157—158°. Nickel acetyl-n-nonoyldioxime , 
(C n H 21 0 2 N 2 ) 2 Ni, crystallises in yellowish-brown plates, m. p. 125°. 
Nickel acetylpalmityldioxime, (C 18 H 36 0 2 N 2 ) 2 Ni, forms yellow plates, 
m. p. 88—89°. Nickel acetylstearyldioxime , (C 20 H 39 O 2 N 2 ) 2 Ni, 
crystallises in orange plates, m. p. 89°. Nickel phenylmethylgly- 
oxime, C 18 H 18 0 4 N 4 Ni, forms scarlet needles, m. p. 239—240. 
Nickel methylbenzylglyoxime, (C 10 H n O 2 N 2 ) 2 Ni, crystallises in orange 
laminae, m. p. 180°. T. H. P. 

Chromithiocyanates. I. Niels Bjerrtjm (Z. anorg. Chem., 
1921, 118, 131—164).—A detailed study has been made of the 
formation of complex thiocyanatochromi-compounds from chromium 
thiocyanate, of their properties, methods of analysis, and of their 
equilibria in solution. The existence of six different complexes 
has been established, of which four have been isolated. 

Experiments with mixed solutions of chromic nitrate and potass¬ 
ium thiocyanate, in which the formation of chroini-complexes was 
followed by observing the gradual diminution of the conductivity 
of the solution, showed that a condition of equilibrium is eventually 
reached, very slowly in the cold in dilute solution, much more quickly 
at higher temperatures or at greater concentrations. At the point 
of equilibrium, the number of (CNS) groups associated with each 
chromium atom in the complex depends on the ratio of thiocyanate 
to chromium salt originally present. A mixture of compounds is 
formed, which can be separated by taking advantage of their 
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different solubilities in ether. After acidification and extraction 
with ether, the aqueous solution contains a mixture of mono* 
chromipentaquothiocyanate and chromitetraquodithiocyanate salts. 
The existence of these salts was inferred from analysis of 
the solution. Their colour in solution is reddish-violet. They 
are quite stable in acid, but unstable in alkaline solution. The 
velocity constant in the formation of the mono-complex compound 
from chromium nitrate and potassium thiocyanate is 0-13 at 50°, 
the equilibrium constant 328, and the decomposition constant 
0 0004. 

Complex chromithiocyanates are also obtained by drying slowly 
a solution of a hexaquochromithiocyanate. During drying, the 
colour deepens, the solution becomes syrupy, and eventually 
indistinct, red crystals of a chromitriaquotrithiocyanate appear. 
The mixture contains, however, both higher and lower complex 
thiocyanato-compounds. The trithiocyanatb-complex can be ex¬ 
tracted with ether, in which the higher tetra-, penta-, and hexa- 
compounds are not soluble in absence of free acid. It was not 
found possible to obtain the trithiocyanato-compound perfectly 
pure, but the analytical figures for the compound approximated to 
[Cr(CNS) 3 (H 2 0) 3 ]. The aqueous solution is red, but it gives a 
green solution in ether, with which it forms a compound, probably 
containing 3 mols. of the solvent. It is quite stable in ether and 
in acid aqueous solution, but is rapidly decomposed by alkalis, 
and even by sodium acetate. Determinations of the partition 
coefficient between water and ether gave results varying from 
3*3 to 4*7, and it is supposed from this circumstance that the 
substance may be a mixture of two stereoisomerides. 

The rate of decomposition of potassium chromihexathio- 
cyanate was studied in aqueous, acid, alkaline, and alcoholic 
solution in the dark and in daylight. In the dark there is not 
much difference in the rate of decomposition in any of these media; 
the fact that the hexathiocyanato-compound is not sensitive to 
alkali confirms the opinion that in the other compounds of the 
series decomposition by alkali is due to replacement of water in 
the inner complex by hydroxyl. In daylight, the rate of decom¬ 
position is about ten times as fast as in the dark. When an acid 
solution of the above potassium salt is shaken with ether, three 
layers are formed, the inner layer being a concentrated solution of 
chromihexathiocyanato-acid in ether. The acid, however, rapidly 
decomposes in ether. The following well-characterised, insoluble 
salts were prepared. Pyridine salt, (C B H 6 N) 3 Cr(CNS) 6 ,H20, reddish- 
violet, small, flat needles. Quinoline salt, (C 9 H 8 N) S Cr(CNS) 6 ,H 2 0, 
very small crystals, similar to those of the pyridine salt, with a very 
small solubility product. E. H. B. 

Chromithiocyanates. II. Niels Bjerrum (Z. anorg. Chem 
1921, 119, 39—53; cf. preceding abstract).—After many unsuc¬ 
cessful attempts to isolate a ohromiaquopentathiocyanate deriv¬ 
ative, this was accomplished by means of the quinoline salt. 
A solution containing potassium chromihexathiocyanate and 
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potassium thiocyanate in the mol. ratio 1 : 3 was heated for two 
days at 60°, and after acidification first the unchanged chromi- 
hexathiocyanate and then the chromipentathiocyanate were separ¬ 
ately precipitated with quinoline sulphate. Quinoline chromi- 
aquopentathiocyanate, [Cr(CNS) 5 H 2 0](C 9 H 8 N)oH 2 0 forms bluish- 
violet, small, well developed crystals, readily decomposed by 
ammonia. An aqueous solution of the sodium salt was obtained 
by shaking the quinoline salt with ether and aqueous sodium 
acetate-acetic acid solution. Its colour is reddish-violet; the 
free acid in ether is greenish-violet, changing to green as it decom¬ 
poses into the tetrathiocyanato-acid. The rate of decomposition of 
the chromipentathiocyanato-ion was determined in aqueous acid 
solutions varying from p H =l to p H =8. The stability increases 
with the acid strength; in alkaline solution decomposition is rapid. 
A solution of chromitetrathiocyanato-acid was prepared from the 
mixture obtained from the slow drying of a solution of hexaquo- 
chromic thiocyanate (loc. cit.), taking advantage of the fact that 
the neutral trithiocyanate is extracted by ether from neutral 
solution, the tetrathiocyanate only after acidification. It is stable 
in ether, unlike the pentathiocyanate, and forms a green ethereal 
solution. In water, it forms a reddish-violet solution and is quite 
stable in presence of acid. No well-defined crystallised salt of the 
chromitetrathiocyanato-acid was discovered; the quinoline salt is 
readily soluble and the quinine and strychnine salts form blue, 
flocculent precipitates of varying composition. E. H. R. 

Chromithiocyanates. III. Niels Bjerrum (Z . anorg. Chem. t 
1921, 119, 54—68).—This paper gives an account of the methods 
used for the analysis of complex mixtures of chromithiocyanato- 
compounds (preceding abstracts). Chromium was always esti¬ 
mated by titration with thiosulphate after oxidation to chromate 
with hydrogen peroxide. Titration of a solution of complex 
chromithiocyanate with silver nitrate by the Volhard method gives 
the total of ionic thiocyanate plus that present as chromi-tetra-, 
penta-, and hexa-thiocyanato-ions. The titrated solution is then 
boiled with sodium hydroxide to decompose chromithiocyanato- 
complex compounds and after acidification is again titrated by the 
Volhard process. The second titration gives all the thiocyanate 
present in the form of chromi-mono-, di-, and tri-thiocyanate com¬ 
pounds plus three thiocyanate groups for each molecule of the 
chromi-tetra-, penta-, and hexa-thiocyanate compounds. This 
method is useful only for determining the proportion of ionic and 
of total complex combined thiocyanate present. The ionic thio¬ 
cyanate can also be determined colorimetrieally with an accuracy 
of 5—10% by comparing the colour given with ferric nitrate witn 
standard thiocyanate solutions. When a large proportion of 
complex thiocyanato-chromium compounds is present their colour 
makes it impossible to use this method. The different complex 
compounds are estimated as follows. Chromi-hexa- and penta- 
thiocyanato-compounds are precipitated as quinoline salts, and 
fyom an estimation of chromium and thiocyanate in the mixture 
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the proportion of each can be estimated. The remaining solution 
is then acidified with sulphuric acid and extracted with ether, after 
which the ether is again extracted with an aqueous sodium acetate- 
acetic acid solution. In this way, the trithiocyanate is obtained 
in the ether and the tetrathiocyanate in the aqueous acetate solution 
and both can be estimated. The original aqueous solution now 
contains chromium thiocyanate with chromi-mono- and dithio- 
cyanato-compounds. It is analysed for total chromium and com¬ 
plex combined thiocyanate. An estimation of chromium thio¬ 
cyanate is made on the original solution by adding potassium 
sulphate and alcohol, filtering, and analysing the precipitated 
chrome alum. A small proportion of chromium present as “ con¬ 
cealed basic chromium ” cannot be estimated in presence of chromi- 
thiocyanato-compounds. From the data obtained it is possible to 
estimate approximately the proportions of phromi-mono- and di- 
thiocyanato-compounds present. E. H. R. 

Chromithiocyanates. IV. Niels Bjerrum (Z. anorg . Chem., 
1921, 119, 179—201; cf. preceding abstracts).—Experiments 
were made to study the equilibrium between different complex 
chromi-thiocyanato-compounds at 50°. At the ordinary tempera¬ 
ture, the velocity of formation of the complex compounds is 
extremely slow, but at 50° it proceeds at a speed convenient for 
measurement. The reaction was followed in solutions of chromic 
nitrate (0-01A) and potassium thiocyanate containing varying pro¬ 
portions of the latter, by means of conductivity measurements, and 
the solutions were analysed when equilibrium had been reached 
(cf. Pt. III). Six equilibrium constants are involved, corresponding 
with the series of six reactions, of which the first is Cr(H 2 0) 6 +++ + 
CNS~—CY(H 2 0) 5 CNS+ + +H 2 0, and the last Cr(H a O)(CNS) 6 "+ 

CNS-=Cr(CNS) 6 -+H 2 0. These constants may be designated 

K Cr{rhS}9 K CliV ssh m 'Ki'nv\*H> and the values found are 328, 17-5, 
4 56, 1*93, 0*81 and (Ml. From these constants can be calculated 
the affinities of each successive thiocyanate group for the chromium 
atom. These, calculated from the equation A — RT log K and 
expressed in gram-calories are 3710, 1840, 970, 420, —130 and —570. 
From the equilibrium constants were calculated the proportions 
of each of the complex chromi-thiocyanato-compounds which will 
be present in solution in chemical equilibrium for concentrations of 
ionic thiocyanate from 10~ 3 to 10 molar, and these results are em¬ 
bodied in a diagram by means of which the concentration of each 
complex compound can be found when the thiocyanate-ion con¬ 
centration is known. A curve is given showing the relation between 
the concentration of ionic thiocyanate and the number of com¬ 
bined thiocyanate groups per atom of chromium. At 100°, equi¬ 
librium is reached in about half an hour, but apparently a rather 
smaller proportion of complex compounds is present at equilibrium. 
On the other hand, a solution which had stood for several years 
at room temperature showed a greater proportion of higher complex 
compounds than a solution of the same total concentration in 
equilibrium at 50°. E. H. R. 
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Preparation of Organic Compounds of Boron with the 
Aid of Boron Fluoride. I. Boron Alkyls and Alkylboric 
Acids. Erich Krause and Rudolf Nitsche ( Ber ., 1921, 54, 
[B], 2784 — 2791). —Boron trialkyls are prepared readily by passing 
gaseous boron trifluoride (prepared from potassium boro fluoride, 
boric anhydride, and concentrated sulphuric acid and purified by 
condensation by liquid air and subsequent fractionation of the 
liquefied gas) into an ethereal solution of the requisite Grignard’s 
reagents. They are isolated by distillation of the crude product 
of the reaction (under diminished pressure, if necessary) in an 
atmosphere of nitrogen. They are colourless, mobile liquids with 
a not unpleasant odour. They are readily oxidised on exposure 
to air, frequently becoming spontaneously ignited. They can be 
preserved indefinitely, even if exposed to light, in an atmosphere 
of nitrogen in sealed tubes. In spite of their relatively high boiling 
points, they are readily volatile at the atmospheric temperature. 
They are very slowly decomposed by water. The alkylboric acids, 
Alk*B(OH) 2 , are most conveniently prepared by preserving the 
boron trialkyls in a loosely-stoppered flask originally filled with 
nitrogen; in consequence of the inward diffusion of air, they then 
become oxidised gradually to the boronalkyl oxides, A1 k*BIO, 
which are converted by crystallisation from a small quantity of 
hot water into the alkylboric acids. The latter are crystalline 
compounds which are very soluble in the usual media. They 
reduce alcoholic silver nitrate solution when warm, but not in the 
cold. Their volatility is remarkable. 

Boron triisoamyl , B(C 5 H n ) 3 , has b. p. 119°/14 mm., d\ { 4 (vac.) 
0*7600, df* (vac.) 0-7607, rig 6 1*42983, rig 6 1-43207, vg 6 1*43782, 
rig 6 1*44254. Boron triisobutyl has b. p. 86°/20 mm., 188°/760 mm., 
dr (vac.) 0-7380, whence df s (vac.) 0*7400, ng' a 1*41652, ng* 
1*41882, ng^ 1*42445, 1*42882. Boron tri-n-propyl, b. p. 

60°/20 mm., 156°/760 mm., has dg 1 (vac.) 0*7024, whence dg b 
(vac). 0-7225, rig b 1*41129, rig' 1*41352, rig* 1*41895, rig* 1*42354. 

iso Amylboric acid , C 6 H 11 *B(OH) 2 , colourless, rectangular plates, 
m. p. 169°, iso butylboric acid , long, colourless, pointed plates, 
m. p. 112°, and n-propylboric acid , thick, rectangular plates, m. p. 
107®, are described. H. W. 

Constitution of Grignard’s Compounds. Julius von 
Braun (Ber., 1921, 54, [B], 2687).—The idea that the primary 
product of the interaction of a Grignard reagent with a oarbonyl 
compound is a molecular additive product (Meisenheimer and 
Caspar, A., 1921, i, 654) has been advanced previously by the 
author (A., 1918, i, 107; 1920, i, 30). He, however, has regarded 
the addition as occurring at the oxygen atom, whereas Meisenheimer 
and Caspar consider it to take place at the magnesium atom. 

H. W. 

Lignite Producer Tar. S. Ruiiemann (Ber., 1921, 54, [B]- 
2565 — 2568). — A preliminary account. The crude tar is dehydr, 
ated, freed from mechanical impurities, distilled under diminished 
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pressure (about 20 mm.), and finally treated with steam at 100°. The 
investigation of the neutral oils and phenols is confined for the 
present to the steam distillate, whereas the total vacuum dis¬ 
tillate is used for the examination of the acids. The neutral oil 
is collected in a number of fractions between 83 and 166°/12 mm. 
The separate portions are characterised by a pleasant odour and 
deep blue fluorescence which gives place after a time to a dark 
brown coloration. They all contain sulphur (3*4—1*8%) which is 
removed only to a small extent by distillation over sodium, but 
can be considerably eliminated by treatment with sodium in boiling 
alcoholic solution; oxygen is also present. Further purification 
is conveniently effected by agitating them with methyl alcohol, 
which dissolves the greater proportion of the sulphur and the 
whole of the oxygen compounds and gives a residue containing 
essentially paraffins and naphthenes. The latter are readily 
destroyed by treatment with fuming nitric acid. A neutral 
fraction, b. p. 140—145°/12 mm. when treated in this manner, 
yielded a product, b. p. 144—147°/12 mm., which appears to be 
hexadecane or the next higher homologue. 

The portion of the tar soluble in sodium carbonate solution 
appears to contain acids of the series C n H 2n _ 2 0 2 and C n H 2n _ 4 0 2 , 
the investigation of which is not complete. 

The sodium hydroxide extract of the tar consists essentially 
of phenols which distil at 88—178°/12 mm., with considerable 
formation of pitch. They can be most readily separated from 
one another by conversion into the arylurethanes, NH 2 *COO*Ar, 
and crystallisation of the latter from a mixture of benzene and 
light petroleum. Regeneration is effected by heating the esters 
when they are decomposed into the phenols and cyanic acid. The 
presence of cresol and its three next higher homologues has been 
established. Phenol appears to be absent. H. W. 

Sulphuryl Chloride. I. Influence of Catalysts : a Con¬ 
venient Method of Chlorinating Benzene. Oswald Silberrad 
(T., 1921,119, 2029—2036). 

The o- and p-Nitrobenzyl Bromides. Charles Moureu 
and Ralph L. Brown (Bull. Soc. chim ., 1921, [iv], 29, 1006— 
1008).—o-Nitrobenzyl bromide may readily be obtained by the 
action of either hydrogen bromide or phosphorus pentabromide on 
o-nitrobenzyl alcohol in chloroform solution (cf. Norris, Watt, and 
Thomas, A., 1916, i, 461). ^-Nitrobenzyl bromide is obtained 
with a 30% yield by the direct nitration of benzyl bromide (cf. 
Lyons and Reid, A., 1917, i, 559). W. G. 

The Action of Cupric Chloride on Organometallic Deriv¬ 
atives of Magnesium. Eustace Ebenezer Turner (<J . Roy . 
Soc. New South Wales, 1920, 54, 37—39).—The method of preparing 
diphenyl by the interaction of magnesium phenyl bromide in 
ethereal solution and anhydrous cupric chloride (cf. T., 1919, 115, 
559) was found to be successful for the preparation of 1 : P-ditolyl, 
but could not be used for coupling two dissimilar groups. 
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Cupric chloride did not react with the magnesium derivatives 
of halogenated fatty acids to give succinic acids, but ethyl oc-bromo- 
butyrate reacted in ethereal solution with magnesium and cupric 
chloride, giving ethyl s-diethylsuccinate. W. G. 


The Behaviour of Azo-compounds and their Salts with 
Aromatic Hydrocarbons and Aluminium Chloride. Rudolph 
Pummerer and Joseph Binapfl (Her., 1921, 54, [B], 2768—2784).— 
An attempt has been made to extend Scholl’s condensations with 
aluminium chloride in the anthracene and naphthalene series to 
the benzene series by carrying out the reactions in presence of a 
substance, such as azobenzene, capable of undergoing hydro¬ 
genation. It is uncertain whether diphenyl is formed, for the 
greater part of the benzene is converted into viscous, high molecular 
condensation products, thus benzene and aluminium chloride 
begin to react at 40°, but no gaseous hydrogen can be detected. 
Bisdiphenylene-ethylene, however, when dissolved in dry xylene, 
b. p. 135—138°, and treated with five equivalents of aluminium 
chloride for twelve hours at 35—40°, is converted into bisdiphenyl- 
ene-ethane (67% yield), long, glistening needles from benzene and 
alcohol, m. p. 238*5—239°. The hydrogenating action of dry 
benzene, free from thiophen, and aluminium chloride on azobenzene 
for three-quarters of an hour at 60° results in the formation of 
hydrazobenzene in 18% yield. In presence of hydrogen chloride, 
phenylation occurs with the formation of aminodiphenyl, m. p. 
53°, in a yield of 70—80%, together with 10% of benzidine, some 
aniline, and 7—10% of an oxidisable substance which is possibly 
a semidine base. The course of the reaction in the formation of 


the aminodiphenyl is probably as follows : KPhINPh-f C fl H 6 —> 
NHPh-NH-^H^Ph; NHPh*NH• C 6 H 4 Ph -> NPh:N*&H 4 Ph; 

NPh:N*cXPh+C 6 H 6 C 6 H 4 Ph-NH-NH-C 6 H 4 Ph; 

C 6 H 4 Ph*NH # NH # 0 6 H 4 Ph+2H —► 2C 6 H 4 Ph-NH 2 ; 
which is equivalent to : NPh:NPh+2C 6 H 6 -2C 6 H 4 Ph-NH 2 . 

This reaction is not limited to the use of azobenzene and benzene, 
for a similar reaction proceeds even more readily when the latter 
is replaced by toluene or xylene. F. M. R. 


The Alleged Hexavalency of Carbon in Carbonium and 
Dyestuff Salts. A. Hantzsch (Ber., 1921, 54, [B], 2569— 
2572).—Kehrmann’s theory of the hexavalency of carbon in 
carbonium salts (A., 1918, i, 311) is refuted, and is shown to be 
entirely lacking in experimental support. The extension of 
Kehrmann’s theory to the yellow salts obtained from fuchsonimon- 
ium chloride and to the salts of aminoazo-colouring matters 
(A., 1917, i, 593) is equally unsound. F. M. R. 


The Constitution of Carbonium Salts. A. Hantzsch 
(Ber., 1921, 54, [B], 2573—2613).—Determination of the absorption 
spectra, conductivity measurements, and chemical investigation 
show the existence of only two sharply-defined groups of tripnenyl- 
methane derivatives, which are interconvertible, and which give 
rise to equilibrium mixtures. In addition to the normally-con* 
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stituted, colourjess, non-conducting triphenylmethane compounds 
there exist only the well-characterised, anomalous, yellow con¬ 
ducting triphenylcarbonium salts, which may be recognised by 
their absorption spectra. The latter compounds are not to be 
regarded as compounds which possess “ ionisable ” carbon valencies, 
or individual unsaturated carbon atoms, or quinonoid or quinolide 
rings, as has been the case hitherto, but are to be regarded as 
carbonium salts similarly constituted to the azonium, phosphonium, 
oxonium, and thionium salts. As is usually the case with -onium 
haloids, two series of isomeric halogen derivatives exist in the case 
of the carbonium compounds, viz., pseudo-salts with a direct 
non-ionising linking of the halogen atom, such as X*C(C 6 H 6 ) 3 , 
and true salts with an indirect ionising linking of the halogen atom, 
such as [C(C 6 H 5 ) 3 ]X. 

Under suitable conditions the compounds are partly isomerised 
when dissolved in inert solvents with the formation of an equilibrium 
mixture, thus : 

Br-C(C 6 H 6 ) ? ^ [C(C 6 H 5 ) 3 ]Br, 

the tendency being towards the formation of the pseudo-salt. The 
more readily and completely the halogen atom forms complex 
anions with chemically active substances, the greater the tendency 
of the equilibrium towards the formation of the carbonium salt 
containing the complex kation [C(C 6 H 5 ) 3 ]. 

Even the carbonium perchlorate in an inert solvent such as 
chloroform is converted into the pseudo-salt with the formation 
of the equilibrium mixture : 

[C(C 6 H 5 ) 3 ]C10 4 ^ C10 3 -0-C(C 6 H 5 ) 3 . 

Ether, in suitable concentrations, converts all the equilibrium 
mixtures into colourless solutions of the pseudo-salts, but, in the 
case of the pseudo-perchlorate, when the ether is removed, iso¬ 
merisation occurs and the true salt is formed. The chemical 
behaviour of carbonium salts also can only be explained by the 
complex formula [G(C 6 H 6 ) 3 ]X. As is the case with all groups 
attached directly to the central atom of a complex kation, the 
benzene nucleus in carbonium salts cannot be detected by its 
usual reactions, such as bromination, sulphonation, or nitration. 
The carbonium salts are structurally related to the diazonium salts, 
as is shown by the common possession of several characteristic 
reactions; for example, alcohol converts triphenylcarbonium salts 
into triphenylmethane in a similar manner to the conversion of 
benzenediazonium salts into benzene. 

The yellow salts of rosaniline dyes formed in strongly acid 
solution are also carbonium salts, thus pararosaniline forms tri- 
anilino-sulphato-carbonium sulphate, [C^H^NII^SO^^SO^H. 

F. M. R. 

The Coloured Alkali Salts of Triphenylmethane, and 
Triphenylxnethyl as an Amphoteric Ion. A. Hantzsch 
Ber 1921, 54, [J5], 2613—2620).—The proof that the coloured 
salts of triphenylcarbinol are true -onium salts (cf. preceding 
abstract) in which the triphenylmethyl residue functions as a 
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kation leads to the conclusion that the coloured alkali salts, suoh 
as triphenylmethyl-sodium, are neither true triphenylmethane 
derivatives with an ionisable carbon valency nor quinonoid com¬ 
pounds, but are also complex salts in which the triphenylmethyl 
residues function as an anion, thus : 

‘c,h„-c<c$l|n.. 

In the same manner that the neutral triphenylmethyl residue 
in the colourless, non-conducting triphenylmethyl compounds, 
R*C(C 6 H 5 ) 3 , acts as kation in combination with strongly negative 
acidic residues or anions, it acts as anion when combined with 
strongly positive metals or kations. Consequently, alkali and 
tetra-aikylammonium salts (I) are chemically similarly constituted 
to the triphenylcarbonium salts (II), although oppositely charged : 

[C 6 H 5 -C<°«gs]'(Na, or NR 4 ) [c 6 H 6 -C<^] (X)' 

VY (II.) 6 

Just as the triphenylcarbonium salts are derived from the 
similarly coloured true base, [C(C 6 H 6 ) 3 ]OH, which is spontaneously 
isomerised to the colourless pseudo-base, HOC(C 6 H 6 ) 3 , so the 
coloured alkali salts are derived from the true colour acid, 
[C(C r H R )JH, which is spontaneously isomerised to the colourless 
pseudo-acid, H'C(C 6 H 5 ) 3 ^ 

There is, therefore, an analogy with the act -trinitromethane 
salts, and consequently the coloured metallic salts of triphenyl¬ 
methane are aci-triphenylmethane salts. Colourless pseudo - 
metallic salts, such as MgCl-C(C 6 H 5 ) 3 , or Zn(CH 2 *C 6 H 5 ) 3 , also 
exist and correspond with the colourless pseudo-haloid salts, 
X # C(C 6 H 6 ) 3 . ¥. M. R. 

The So-called Halochromism of Triphenylmethane Deriv¬ 
atives. A. Hantzsch (Ber., 1921, 54, [B\, 2620—2627).— A. yon 
Raeyer’s conception of halochromism rests on a purely empirical 
basis and merely expresses the fact that certain colourless sub¬ 
stances are converted into coloured salts by means of colourless 
acids or bases, without explaining the phenomenon. In the author’s 
opinion, halochromism is produced by a discontinuous chemical 
reaction resulting in an alteration in structure, such as the alternate 
transition between an ionogenic and non-ionogenic linking, that 
is, isomerism between electrolytes and non-electrolytes. As it 
has been shown by optical measurements that normal salt forma¬ 
tion from true acids, which occurs without any structural alteration, 
is an optically indifferent process, it follows that halochromism 
does not occur without structural alteration. Kauffmann’s recent 
work on the derivation of valency laws (A., 1920, i, 50) is discussed 
and his deductions are refuted. F. M. R. 

The Co-ordination Number of Carbon. A. Hantzsch 
(Ber. f 1921, 54, [. B ], 2627—2633). —As the haloid pseudo-salts of 
triphenylmethyl are isomerised under suitable conditions to the 
true triphenylcarbonium haloids, it follows that the normally 
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quadrivalent carbon atom in the former possesses the co-ordination 
number 3 in the latter : 

X*C(C 6 H 5 ) 3 -> x[g«g»>C-C 6 H 6 ]. 

Carbon retains this co-ordination number also in all other electro¬ 
lytes ill which it is the central atom of kations or anions, for example, 
in the yellow carbonium salts which contain more than two equiv¬ 
alents of acid to one of base, such as [C(C e H 4 *NH 3 *S 0 4 H) 3 ]S 04 H, 
and in the red anions of the alkali salts, such as [CH 2 *C 6 H 6 ]Na, 
[CH(C 6 H 6 ) 2 ]Na, [C(C 6 H 5 ) 3 ]Na, etc. Under suitable conditions, the 
co-ordination number of carbon in the kation of the carbonium 
salts can be raised from 3 to 4, particularly in media which dissolve 
these salts without decomposition, thus : 


-c 6 h 6>c ^c 6 h 5 

_C 6 Hg ^ ' C 6 H 5 -OH 


CIO*. 


F. M. R. 


Catalytic Oxidation of Naphthalene. C. R. Downs (U.S. 
Pat. 1374722).—Naphthalene vapour is partly oxidised to form 
phthalic anhydride by subjecting it to the action of an oxidising 
gas such as air at a temperature of about 450° in the presence of 
aluminium oxide as a catalyst. Chemical Abstracts. 


Catalytic Oxidation of Fluorene. J. M. Weiss and C. R. 
Downs (U.S. Pat. 1374695).—Fluorenone is produced by oxidising 
fluorene vapour with air at a temperature of 300—700° in the 
presence of a catalytic metal oxide. Chemical Abstracts. 

Determination of the Melting- and Boiling-points of 
Anthracene, Phenanthrene, and Carbazole. W. Kirby ( J . 
Soc. Chern. Ind ., 1921, 40, 274t). —Determinations of the melting- 
and boiling-points of anthracene, phenanthrene, and carbazole, 
using specially purified materials, gave the following results : 
anthracene, m. p. 218°, b. p. 340°; phenanthrene, m. p. 101°, 
b. p. 332°; carbazole, m. p 247°, b. p. 351'5°. Earlier recorded 
values were generally lower in the case of the melting-points and 
higher in the case of the boiling-points. G. W. R. 

o-Quinones and 1 : 2-Diketones. IV. Synthesis of Ace- 
naphthene. A. Schonberu {Ber., 1921, 54, [J?], 2838—2839).— 
A preliminary note. A suitable synthesis of acenaphthene and its 
derivatives has not been described previously. It is now shown 
that acenaphthenedisemicarbazone gives a 50% yield of acenaph¬ 
thene when heated at 200° with a solution of sodium in alcohol 
(cf. Wolff, A., 1912, i, 988). The application of the synthesis to 
derivatives of acenaphthene is being investigated. H. W. 

New Derivatives of Diphenylamine. A. V. Blom (Helv. 
Chim. Acta , 1921, 4, 1036—1039).—The following new derivatives 
of diphenylamine are described : ^'-Chloro-2 : 4 -dinitrodiphenyl- 
amine , orange-red needles, m. p. 166°, which on reduction with 
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sodium sulphide and alcohol yields 4' -cMoroA-nifro-2-amino- 
diphenylamine , brownish-violet needles, m. p. 177°; 2:4 -dinitro- 
4'- ethoxydiphenylamine , glistening, red plates, m. p. 119—120°, 
which on reduction yields 4-m£ro-2 -amino -4' -ethoxydiphenylamine, 
brown plates, m. p. 153°; 2 : 4t-dinitroA'-methoxydiphenylamine, 
dark red, glistening needles, m. p. 140°; 4: -dichloro-2-nitro- 
diphenylamine , reddish-brown, glistening needles, m. p. 149—150°. 

In an attempt to prepare carbazole derivatives, the above nitro- 
aminodiphenylamine derivatives were converted into the azimines, 
but nitrogen could not be removed from the latter; 4/-chloroA- 
nitrophenylaziminobenzene , forms brown needles, m. p. 212—213°, 
and on reduction and acetylation yields 4' -chloroA-aceiylamino- 
phenylaziminobenzene , silvery needles, m. p. above 300°; ±-nitroA'- 
etkoxyvhenylaziminobenzene , crystallised in pale brown needles, 
m. p 145—146°. F. M. R. 

The History of the Blue Oxidation Product from Diphenyl- 
amine. F. Kehrmann and St. Micewicz (Helv. Chim. Acta , 
1921, 4, 949).—Blom’s view (A., 1921, ii, 664) that the cause of 
the colour reaction between diphenylamine, nitric acid, and sulphuric 
acid is still undecided is corrected (cf. Wieland and Muller, 
A., 1913, i, 1386; Kehrmann and Micewicz, A., 1912, i, 1020). 
The authors, in their former publication (loc. cit .), attributed the 
discovery of this reaction to Merz and Weith (Ber. y 1872, 5, 283), 
whereas it was actually due to A. W. Hofmann ( Annalen , 1864, 
132, 165). F. M. R. 

Ketens. XXXVII. Ketenimine Derivatives. H. Staudin- 
ger and E. Hauser (Helv. Chim. Acta , 1921, 4, 887—896).—It 
has been shown previously (Staudinger and Meyer, A., 1920, i, 228) 
that a ketenimine derivative is prepared by the action of triphenyl- 
phosphinephenylimine with diphenylketen thus: PPh 3 INPh + 
CPh 2 *C. # 0 PPh 3 IO+CPh 2 IC.*NPh. The same substance can also 
be obtained from triphenylphosphinediphenylmethylene and phenyl- 
carbimide: PPh 3 :CPh 2 +NPh:CO —> PPh 3 0+CPh 2 :c:NPh. The 
former reaction occurs with greater readiness and smoothness, 
however, and has now been subjected to an extended examination. 
Differently substituted ketens, which in other reactions exhibit 
such unusual diversity, react with about equal ease with phos- 
phineimine derivatives. On the other hand, diphenylketen reacts 
much more readily with alkylated than with arylated phosphine - 
imines (cf. Staudinger and Hauser, this vol., i, 68). When the 
act is considered that the replacement of the carbonyl by the 
CIN’R group usually causes enhanced activity, it is remarkable 
to find that the ketenimine compounds are highly stable. They 
do not suffer autoxidation and do nbt unite with unsaturated 
compounds. They are generally stable towards water and alcohol, 
but are hydrolysed by acids to the corresponding acid amides. 
They react fairly readily with aniline and phenylhydrazine, but 
much less vigorously than do the ketens. On the other hand, the 
ease with which the simple ketenimines undergo polymerisation is 
surprising in such stable substances. 
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Diphenylketenphenylimine, CPh 2 !C!NPh (loc. cit.) } is converted 
by aniline into diphenylacetodiphenylamidine, m. p. 114°, and by 
phenylhydrazine into the compound , CHPh 2 *C(IN*NHPh) # NHPh, 
m. p. 117°. It undergoes autoxidation at 150°, partly in accord¬ 
ance with the scheme: CPh 2 IC!NPh+0 2 —> COPh 2 +OICINPh. 
Triphenylphosphinemethylimine and diphenylketen give triphenyl- 
phosphine oxide and diphenylketenmethylimine , CPh 2 !C!NMe, a 
yellow liquid, b. p. 120°/0-2 mm., which could not be obtained 
quite pure. It is a very stable substance which shows little ten¬ 
dency towards polymerisation; it is converted by concentrated 
hydrochloric acid into diphenylaeetomethylamide , colourless crystals, 
m. p. 164*5°. In contrast with diphenylketenaphthenylimine, the 
methyl compound unites with methyl iodide, but the methiodide 
has not been examined further. Dimethylketenphenylimine, 
CMe 2 ;C!NPh, is a pale yellow liquid, b. p. 98—100°/12 mm.; it 
is transformed by concentrated hydrochloric acid into isobutyr- 
anilide, m. p. 104°. Keienphenylimine , CH^ICINPh, a colourless, 
mobile liquid, b. p. 35°/0*l mm., which solidifies to a colourless, 
crystalline mass at about —40°, is prepared from triphenylphos- 
phinephenylimine and keten in light petroleum solution at —20°. 
It readily becomes polymerised to a black, amorphous solid when 
preserved, but is otherwise surprisingly stable; it does not appear 
to react with water, alcohol, benzaldehyde, dimethylaminobenz- 
aldehyde, benzylideneaniline, thiobenzophenone, azidocarboxylic 
ester, or quinoline and carbon disulphide. Concentrated hydro¬ 
chloric acid transforms it immediately into acetanilide. Keten - 
etkylimine , CH 2 !CH*NEt, could not be isolated with certainty by 
reason of the readiness with which it polymerises even at —20°. 
Ethyl phenylimineketendicarboxylate , NPhIC;C(C0 2 Et) 2 , forms colour¬ 
less crystals, m. p. 80—83°; it is much more sensitive to moisture 
than the products described above. H. W. 


The 2-Methylnaphthalene Series. K. Fries and W. Lohmann 
(Ber. t 1921, 54, [J3], 2912—2924).—Previous experiments have 
shown that 1-methyl-(3-naphthol is very readily converted into 
derivatives of 1 :2-dihydronaphthalene under the influence of mild 
oxidising agents (A., 1906, i, 190). Under similar conditions, 
4-chloro-2-methyl-a-naphthol is transformed into 2-methyl-1 : 4- 
naphthaquinone. 

2-Methyl-a-naphthylamine is prepared conveniently by reducing 
l-nitro-2-methylnaphthalene with tin and hydrochloric acid and 
is converted by chlorine in the presence of glacial acetic and fuming 
hydrochloric acids into l-keto-2-methyl-2 : 3 : 4 : 4-tetrachlorotetra- 


hydronaphthalene , C 6 H 4 <T 


, colourless, prismatic crystals, 


m. p. 118°. The latter is attacked but slowly by reducing agents, 
and does not liberate iodine from potassium iodide. It is con¬ 


verted by stannous chloride in glacial acetic acid solution into 
^-cMoro^-methyl-a-naphthol, colourless needles, m. p. 104*5° (acetate, 
needles, m. p. 87°), which is oxidised by an excess of aqueous ferric 
chloride (less readily by hydrogen peroxide, nitrous or nitric acids) 
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to 2-methyl-l : 4:-naphthaquinone, long, yellow needles, m. p. 104°; 
the quinone is prepared more easily by the oxidation of a solution 
of 2-methyl-a-naphthylamine sulphate in boiling glacial acetic acid 
with hydrogen peroxide. It is reduced by stannous chloride in 
the presence of glacial acetic acid to 1 : 4t-dihydroxy*2*melhyl- 
naphthalene , colourless needles, m. p. (indefinite) 160°, after incipient 
darkening at about 120° ( diacetate , prisms, m. p. 113°). Chlorine 
converts the quinone or quinol into 2 : 3-dichloro-l : &-diketo-2- 


methyltetrahydronaphthalene, C 6 H 4 <C 


CO-CMeCI 
COuHCl 5 


small, pale yellow 


crystals, m. p. 45-5°, which is transformed, slowly by stannous 
chloride and boiling glacial acetic acid but more rapidly by hot 
concentrated sulphuric acid, into 3-cMoro-2-melhyl-l : 4t-naph - 
thaqninone , dark yellow needles, m. p. 153°. It is remarkably 
stable towards aniline. Reduction with stannous chloride trans¬ 


forms it into 3-chloro-l : 4-dihydroxy-2-methylnaphthalene, long 
needles, m. p. (indefinite) 160°, after darkening at 130° ( diacetate, 
slender, colourless needles, m. p. 194°). The action of bromine on 
2-methyl-1 : 4-naphthaquinone gives a mixture of 3-bromo-2-methyl- 

1 :4 -naphthoquinone, yellowish-brown needles, m. p. 151°, and 

2 : 3-dibromo-l : \-diketo-2-methyltetrahrydronaphlhalene , 



MeBr 
HBr ’ 


coarse, pale yellow prisms, m. p. 107°. 3-Bromo-\ : k-dihydroxy-2- 
methylnaphthalcne crystallises in colourless prisms or needles, which 
darken above 95°, but do not appear to melt (diacetate, colourless 
needles, m. p. 209°). 

If hydrogen peroxide is added cautiously to a solution of 2-methyl- 
a-naphthylamine sulphate in boiling glacial acetic acid, the separa¬ 
tion of 4 : 4' -diamino-3 : 3 '-dimethyldinaphthyl svlphate is observed. 
The free base forms colourless, prismatic crystals, m. p. 213° (diacetyl 
derivative, m. p. above 390°). The presence of two free amino- 
groups in the molecule is proved by its conversion into the di- p- 
nitrobenzylidene compound, C 36 H 26 0 4 N 4 , small red crystals. 


Chromo-isomeric Silver Salts of Pentabromophenol, and 
a Theory of Chromo-isomerism of Solid Compounds. 

Howard J, Lucas and Archie R. Kemp (J. Amer. Chem. Soc., 
1921, 43, 1654—1665).—The silver salt of pentabromophenol 
exists in two forms, one pink and the other colourless, and in both 
forms silver is linked to oxygen. The moist pink salt is converted 
into the more stable, colourless form on heating or in the presence 
of a small amount of alcohol or of ammonia. If treated with 
stronger aqueous ammonia, it is converted into a white ammoniate , 
C 6 Br 5 '0*NH 4 ,C 6 Brr0Ag,2NH 3 ,H 2 0, which changes into a yellow 
ammoniate, (LBr 6 *OAg,2NH 3 , when warmed with stronger ammonia 
solutions. The pink salt is more reactive than the white salt. 
Thus with ethyl iodide it more readily gives the ethyl ether, and 
it more rapidly absorbs ammonia from an atmosphere containing it. 

To explain these facts, a new theory of chromo-isomerism is 
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proposed, on the basis of which the wave-length of the light ab¬ 
sorbed by a substance will change as the electrostatic environment 
of the absorbing atoms or ions changes, and will be longest when 
the electrostatic fields are the strongest. This theory offers a 
satisfactory explanation of the yellow colour of aqueous solutions 
of the colourless sodium pentabromophenoxide, of the colour of 
the two forms of the silver salt, and of the yellow colour of the 
ammoniate of the latter. Absorption of light in these cases is 
attributed to the isorropesis of the benzene ring, which is un¬ 
doubtedly a factor in colour production in other benzene derivatives. 

The theory offers a satisfactory explanation of the different 
colours of polymorphic forms of inorganic compounds such as 
mercuric iodide, thallous iodide, etc. The more symmetrical 
form is the darker coloured because the electrostatic fields about 
the atoms are stronger in the more symmetrical forms. W. G. 

Production of Picric Acid from the Sulphonic Acids of 
Phenol. Ruth King (T., 1921, 119, 2105—2119). 

Preparation of p-Methylaminophenol. Society of Chemical 
Industry in Basle (Swiss Pat., 88561; from Chem. Zentr., 1921, 
iv, 803—804).—p-Arylsulphonamidophenyl esters of the formula 
Acyl*OC 6 H,*NH # S0 2 *Aryl are methylated on the A-hydrogen 
atom and the monomethyl derivatives thus obtained are hydro¬ 
lysed to form p-methylaminophenol by the usual methods. By 
treatment of 4-toluenesulphonamidophenyl toluenesulphonate, 
C 6 H 4 Me’S0 2 'NH*C 6 H 4 *0'S0 a *C 6 H 4 Me, with sodium hydroxide solu¬ 
tions, the sodium salt is obtained as leaf-like, white crystals. This 
is heated with methyl alcohol and methyl chloride under pressure 
for a few hours at 100—120°, whereby 4 -tolueiiesulphonmethylamido- 
phenyl toluenesulphonate is obtained; it forms needles, m. p. 162°. 
This is heated with 70% sulphuric acid, and by cautious addition 
of water to the brown product a clear solution is obtained, which is 
heated with dilute sodium carbonate solution, p-methylaminophenol 
is extracted from the weak alkaline solution with ether. 

G. W. R. 

Metallic Derivatives of Nitrophenolic Compounds. II, 
Some Nitrotolyloxides of Metals of Group II. Dorothy 
Goddard and Archibald Edwin Goddard (T., 1921, 119, 2044— 
2048). 

Thymol from Nitrocymene. R. M. Cole (U.S. Pat., 1378939). 
—Thymol is prepared by electrolytic reduction of nitrocymene 
and diazotisation and reduction of the resulting 2-amino-5-hydroxy- 
1 -methyl-4-tsopropylbenzene. Chemical Abstracts. 

Preparation of Thymol, Menthone, and Menthol from 
Eucalyptus Oils. Henry G. Smith and A. R. Penfold (J . Roy . 
Soc. New South Wales , 1920, 54, 40—47; cf. T., 1921, 119, 779).— 
Piperitone, a natural constituent of certain eucalyptus oils (loc. 
cit .), when oxidised with ferric chloride and acetic acid, gives a 
25% yield of thymol. When reduced by hydrogen in the presence 
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of nickel at 175—180°, piperitone gives an almost quantitative 
yield of menthone, which on further treatment with sodium in 
aqueous ether gives menthol. W. G. 


Oxonium Salts from Phenol Ethers and Phenols. I. 
Nitrosophenol Dyes. IV. F. Kehrmann, H. Decker, and 
B. Solonina ( Ber ., 1921, 54, [B], 2427—2435).—With refer¬ 
ence to Decker and Solonina’s quinonoid oxonium formula for 
Kehrmann and Messinger’s colour salt from thymol ethyl ether 
(A., 1902, i, 767), Meyer and Billroth (A., 1920, i, 37) state 
that the compound was not purified by crystallisation, and that 
the constitution of the diphenylamine derivative obtained by 
reduction was not definitely proved. These assertions are con¬ 
troverted by the authors, who apply the oxonium theory to explain 
the constitution of other similar compounds. T. H. P. 


Oxonium Salts from Phenol Ethers and Phenols. II. 
Decomposition of Oxonium Salts from Thymol Ethyl Ether 
and from Anisole by Water or Substances of Alkaline 
Reaction. F. Kehrmann, H. Decker, and Ch. Sohmajewski 
{.Ber ., 1921, 54, [B], 2435—2440).—The authors have investigated 
further the red compounds obtained from oxonium salts by the 
action of basic compounds or water (Decker and Solonina, A., 
1902, i, 767). 

In this way, Kehrmann and Messinger’s blue nitrate, 

Me Me 


N0 3 -OEt:< / \=NO—< /_N >0Et,HN0 3 


Pr Pr 

(cf. Meyer and Billroth, A., 1920, i, 37), yields a mixture, from 
which the following two compounds have been isolated : (1) Thy- 
moindophenol ethyl ether (Decker and Solonina, loc. cit.), and 
(2) a small proportion of a compound, crystallising in pale orange- 
yellow needles, m. p. 125—126°, and of unknown constitution; the 
expected diethyl ether of dithymylnitric oxide was not detected. 

When dianisylnitric oxide is prepared by the action of pyridine 
on the perchlorate of the blue compound formed by nitration of 
anisole (Meyer and Billroth, loc. cit.), it is accompanied by indo - 


phenol oxide monomethyl ether , O! 


/ Vino--/ 




OMe, which 


crystallises in lustrous, pale orange-yellow needles, m. p. 125—126°, 
forms a violet solution in concentrated sulphuric acid, and is reduced 
by stannous chloride to ^-hydroxy-^'-methoxydiphenylamine. By 
ferric chloride, the latter is oxidised to indophenol monomethyl ether , 
which crystallises in lustrous, yellowish-red, unstable crystals, and 
may be prepared from the potassium derivative of indophenol, by 
way of the corresponding silver compound. T. H. P. 


Studies in the Dihydronaphthalene Series. II. The 
or-Dihydro-o-naphthols and their Derivatives. Frederick 
Maurice Rowe and Esther Levin (T., 1921, 119 , 2021—2029). 
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Nitro-Derivatives of QuinoL F. Kehrmann, M. Sandoz, 
and R. Monnier (Helv. Chim. Ada, 1921, 4 , 941—948).—The 
observation that quinol monobenzoate is nitrated when dissolved 
in amyl nitrite led to this investigation of the quinol benzoates. 
The nitration of quinol monobenzoate, m. p. 163—164°, in acetic acid 
solution with one molecular proportion of nitric acid yields 2-nitro- 
quinol 4-monobenzoate, golden-yellow needles, m. p. 95—90°, 
identical with that obtained by the action of amyl nitrite. Hydro¬ 
lysis converts it into o-nitroquinol, m. p. 133—134° (Elbs, A., 1893, 
i, 640), and benzoylation yields o-nitroquinol dibenzoate , white, silky 
needles, m. p. 139—140°. Further nitration yields 2 : 6 -dinitro- 
quinol 4-benzoate, citron-yellow needles, m. p. 150—151°, which 
on hydrolysis is converted into 2 : 6-dinitroquinol, long, yellow 
needles containing water of crystallisation, m. p. 134—135° (Nietzki, 
A., 1883, 465); 2 : 6-dinitroquinol 4-nitrobenzoate, straw-yellow 

needles, m. p. 161—162°; o-nitroquinol dinitfobenzoate, small, white 
crystals, m. p. 214—215°. 

The nitration of quinol dibenzoate, m. p. 180—181°, yields 2 : 6- 
dinitroquinol dinitrobenzoate , yellow needles, m. p. 158—159°. It 
is interesting to note that two nitro-groups enter the quinol nucleus 
in this case, whereas a second nitro-group cannot be introduced 
into the quinol nucleus by the nitration of 2-nitroquinol dibenzoate. 
The nitration of quinol dibenzoate never results in the formation 
of a mononitro-derivative, which is in agreement with Nietzki's 
observations (loc. cit.) with quinol diacetate. F. M. R. 

Nuclear Condensations of Ethers of Phenylmercaptan. I. 

A. Bistrzycki and Franz Kuba (Helv. Chim. Ada, 1921, 4, 969— 
981).— p-Methylthioltrijihenylacetic acid, SMe *C 6 H 4 -CPh; 'COoH, 

colourless needles or microscopic prisms, m. p. 208—210° after 
softening at 204°, is prepared in almost quantitative yield by the 
gradual addition of anhydrous stannic chloride to a gently boiling 
solution of benzilic acid and anisyl mercaptan in benzene. The 
silver salt and methyl ester, colourless prisms, m. p. 141—142*5°, are 
described. Attempts to demethylate the acid by hydriodic acid 
or aluminium chloride alone or in the presence of benzene or carbon 
disulphide did not lead to the desired result. The acid is converted 
by sulphuric acid (95%) at the atmospheric temperature into 
p- methylthioltriphenylcarbinol , SMe • C 6 H 4 • CPh 2 • OH, pale yellow 
prisms, m. p. 65—68° after slight previous softening, which is 
reduced by zinc dust in glacial acetic acid solution to p -methyl* 
thioltriphenylmethane, colourless needles, m. p. 68—69°. The 
carbinol is converted by hydrogen chloride in ethereal solution 
into p- methylthioltriphenylchloromethane , rhombic platelets, m. p. 
88*5—89*5°, which undergoes a complicated decomposition when 
heated. The acid is converted by nascent bromine into p -methyl- 
sulphoxidetriphenylacetic acid, S0Me*CgH 4 *CPh 2 *C0 2 H, colourless, 
microscopic prisms, decomp. 130° (after four years the decomp, tem¬ 
perature had risen to 219—220°; the reason for this is unknown), and 
by potassium permanganate into p-methylsidphondriphenylacetic acid, 
S0 2 Me*C 6 H 4 *CPh a *C0 2 H, microscopic prisms, decomp. 140°. The 
vol* oxxn. i. c 
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latter is transformed by concentrated sulphuric acid into p -methyl- 
sulphonetriphenylcarbinol, which appears to exist in two forms, 
m. p. 178—179° and 132° respectively; the former is produced 
when the latter is preserved, whilst the reverse change can occasion¬ 
ally be induced by crystallisation from a mixture of acetone and 
water. 

Diphenyl-cc-methylthiolnaphthylacetic acid , SMe'CjoHg'CPhg'CC^H, 
rhombic leaflets, m. p. about 204° (decomp.) after previous darken¬ 
ing and softening, is prepared from benzilic acid and a-naphthyl 
methyl sulphide. (The sodium salt, needles, and methyl ester, 
colourless needles, m. p. 185—186°, are described.) It docs not 
appear to be converted into the corresponding carbinol by treat¬ 
ment with sulphuric acid, although evolution of carbon dioxide 
occurs. When heated at 200—225°, it passes into diphenyl-&- 
methylthiolnaphthylmethane, CHPhg’CjoHg'SMe, prisms, in. p. 157— 
158°. 

Diphenyl sulphide can be condensed with benzilic acid, but the 
product has not been obtained in the crystalline condition. 

The condensation of diphenylcneglycollic acid and anisyl mer¬ 
captan in boiling benzene solution in the presence of stannic 
chloride leads to the production of 9-p -methylthiolpkenyljluorene, 

V 6 ^>CH*C 6 H 4 *SMe, long needles, m. p. 126—128°. 9-p -Mcthyl- 

t> 6 xi4 

thiolphenylfluorene-S-carboxylic acid , V 6 ^ 4 ^C<C^, 6 ^ 4 *^^ e , large, 

c 6 h 4 co 2 h e 

almost colourless leaflets, m. p. about 170° (decomp.), can, how¬ 
ever, be obtained when diphenylcneglycollic acid and thioanisole 
react in glacial acetic acid solution in the presence of concentrated 
sulphuric acid at a temperature not exceeding 49—45°. Under the 
latter conditions, benzilic acid can be condensed with thiophcnol, 
but investigation of the product is not complete. H. W. 

Derivatives of Cinnamyl Alcohol and Phenylallyl Alcohol. 
a-Phenylglycerol. Charles Moureu and Patrick Gallagher 
(Bull. Soc. chim.j 1921, fiv], 29, 1009—1017).—Phenylallyl alcohol 
or cinnamyl alcohol, when acted on by phosphorus tribromide 
or hydrogen bromide, gives in all cases the compound C 6 Hr*(\H 4 Br 
which has, in all probability, the constitution CHPh:( ; H*CH 2 Br 
(cf. Klages and Klenk, A., 1906, i, 638). This monobromo-deriv- 
ative on bromination gives apy-tribromo-a-phenylpropanc, which, 
when heated with silver acetate and acetic acid* at 120—125° for 
thirty-five hours, gives phenylglyceryl triacetate , b. p. 175°/5—6 mm.; 
eff 1*1871; 1*4972. This triacetate, when boiled with dilute 

hydrochloric acid, yields a -phenylqlycerol, b. p 181 °/4 mm • 
dr 1*2213; n\r 1*5605; < 1*5600; 1*5593. W.T'’ 

The Molecular Transposition accompanying the Dehydra¬ 
tion of aa-Diphenyl-PMimethylpropan-a-ol. (Mme) Ramart 
(Compt. rend., 1921, 173, 1182-1184).— It has previously been 
shown that, when aa-diphenyl-^-dimethylpropan-a-ol is dehy¬ 
drated by means of a mixture of acetic anhydride and acetyl 
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Ghloride, a hydrocarbon and a chloro-oompound, C^H^Cl, m. p. 
109—110°, are obtained (cf. A., 1913, i, 1325). This chloro- 
compound yields with silver acetate a hydrocarbon , Ci 7 H, 8 , and 
its constitution is now established as being CHg'CPh^CMegCl. 

ococ-Diphenylpropaldehyde reacts with magnesium ethyl bromide 
to give $$-diphenylpentan-y-ol, b. p. 210—212°/40 mm., which by 
the action of thionyl chloride is converted into y -chloro-$$-diphenyl- 
pentane. Ethyl aa-diphenylpropionate reacts with magnesium 
methyl iodide to give fifi-diphenyl-y-methylb'uUm-y-ol, 

CMePho *CMc 2 * OH, 

b. p. 186—187°/14 mm., which with thionyl chloride yields 
y-chloro-$fi-diphenyl-y-methylbutane, m. p. 108—109°, identical with 
the chloro-compound mentioned above. W. G. 

Triphenylethinylcarbinol and its Analogues. Kurt Hess 
and Wilhelm Weltzien ( Ber ., 1921, 54, [B], 2511—2521).— 
The authors have prepared and investigated triphenylethinyl¬ 
carbinol, OH*C(C:CPh) 3 , phenyldi-phenylethinyl-carbinol, 
OH-CPh(C:CPh) 2 , 

and diphenylphenylethinylcarbinol, OH*CPh 2 *C:CPh, in order to 
ascertain if, as regards halochromy, these compounds resemble the 
carbinols including radicles of the triphenylmethyl type con¬ 
taining so-called tervalent carbon. The third of the above com¬ 
pounds is Nef’s benzophenonephenylacetylene (A., 1900, i, 21) 
obtained by the action of sodium phenylacetylide on benzophenone, 
and the authors have prepared all three compounds by this method 
which gives, however, poor yields. Better results were obtained 
by the use of magnesium phenylethinyl bromide. That the 
reactions really proceed in the direction supposed and that, for 
instance (Kohler and Reimer, A., 1905, i, 347), in the action of 
magnesium phenylethylene bromide on phenylpropiolic chloride 
the acetylene linking of the phenylpropiolic acid does not par¬ 
ticipate, is shown by the fact that the action of hydrogen and 
platinum black in alcoholic solution converts the triphenyl- 
ethinyl-carbinol into a compound obtainable also from magnesium 
p-phenylethyl bromide and ethyl p-phenylpropionate : 
0R-C(C:CPh) 3 -> OH-C(CH 2 -CH 2 £h) 3 . 

2CH 2 Ph • CH 2 • MgBr ~j- C0 2 R *CH 2 • CH 2 Ph S' 

The action of magnesium phenylethinyl bromide on distyryl 
ketone yields a compound , C 2 5 H 20 O, which forms a yellow syrup 
solidifying to a deep brown, vitreous mass, gives a red solution 
with concentrated sulphuric acid, and has probably the constitution 
CPh:C*C(OH)(CH!CHPh)o, although here also combination of 
phenylacetylene at an ethylene gap of the ketone is not excluded. 

The three carbinols exhibit typical halochromy, and give 
respectively : (1) with concentrated sulphuric acid, bluish-violet, 
magenta, and orange-red solutions, (2) with perchloric acid, deep 
bluish-violet, Bordeaux, and orange-red precipitates, and (3) with 
starfAic chloride, bright blue, Bordeaux, and reddish-violet pre¬ 
cipitates. The colorations and precipitates are, however, so 
sensitive that no double compounds have yet been isolated. With 

c 2 
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phenylacetylene or tolane, no sign of halochromy is revealed by 
the above reagents. The conclusion is drawn that the triphenyl- 
methane configuration with its typical effects on the carbinol need 
not be attributed to the aromatic character of the benzene nucleus, 
since halochromy is observed when the benzene nuclei are replaced 
by “ gap-linkings.” Owing to the instability of these acetylene 
compounds, it was not found possible to replace the hydroxyl of 
the carbinols by halogens, so that the question of radicle-dissociation 
remains open. 

Oxalyl chloride and magnesium phenylethinyl bromide react, 
giving a compound agreeing in composition with the formula 
OH*C(C:CPh) 2 # C(C. : CPh) 2 *OH, and an attempt is to be made to 
obtain by pinacone rearrangement a compound which, with 
magnesium phenylethinyl bromide, will yield an ethane derivative 
which contains only one hydroxjd group and may be examined 
for dissociation. 

For the purpose of testing Gomberg’s quinocarbonium theory, 
Schlenk and Ochs (A., 1915, i, 579) prepared tri-2-thionylcarbinol 
and regarded the halochromy of this compound as explainable 
by quinonoid rearrangement (cf. Pfeiffer and Bottler, A., 1919, 
i, 62). For triphenylethinylcarbinol, however, quinonoid rear¬ 
rangement is excluded, unless a highly improbable allenic structure 
is assumed. 

Tri-phenylethinyl-carbinol, C 25 H 16 0, prepared from magnesium 
phenylethinyl bromide and phenylpropiolic chloride, crystallises 
in long, colourless needles, softening at 122°, m. p. 126—128° 
(browning). 

Phenyldiphenylethinylcarbinol, C 2 oH 16 0, prepared from mag¬ 
nesium phenylethinyl bromide, ethyl bromide, magnesium, and 
phenylacetylene, forms a yellow oil. 

Tri-$-phenylethylcarbinol, OH*C(CH 2 *CH 2 Ph) 3 , crystallises in 
bundles of long, colourless needles, softening at 66°, m. p. 68—69°. 

The compound C 34 H 22 0 2 (see above), obtained from magnesium 
phenylethinyl bromide and oxalyl chloride, forms pale yellow 
crystals, softening at 128°, m. p. 130—131° (decomp.). T. H. P. 

Action of Nitrogen Iodide and of Cyanogen Iodide on 
Benzamidine. Paul Robin (Compt. rend., 1921, 173, 1085 — 
1086).—Nitrogen iodide readily reacts with benzamidine to give 
iodobenzamidme (A., 1920, i, 568), but cyanogen iodide gives a 
very unstable, additive compound , C 7 H 8 N 2 *CNI, m. p. 72° (decomp.). 

W. G. 

Electrolytic Reduction of some Carboxylic Acids. 

Harushige Inoue (J. Chem. Ind . Japan , 1921, 24, 906—918).— 
By the electrolytic reduction of (a) phenylacetic acid, ( b ) cinnamic 
acid, and ( c ) benzoic acid, the following substances were isolated 
in each case: (a) Phenylethyl alcohol and r-(By-dihvdroxy-aS-di- 
phenylbutane, m. p. 114*5°. (6) y-Phenylpropyl alcohol and r-y8- 

dihydroxy-oc£-diphenylhexane. (c) Benzyl alcohol. (3y-Dihydroxy- 
a-phenyl-y-methylbutane, m. p. 145°, was prepared by the same 
reducing method (cf. J. Soc. Chem . Ind ., 1922, Jan.). K. K. 



ORGANIC CHEMISTRY* 


i. 37 


The Electrochemical Oxidation o! Aromatic Nitriles. 

Fr. Fighter and Gustav Grisard (Hdv. Chvm . Acta , 1921, 4 , 
928 —941),—The behaviour of benzonitrile, the three toluonitriles, 
phenylacetonitrile, and allied substances has been examined. 

Benzonitrile is extensively degraded by electrochemical oxidation, 
in addition, hydroxylation of the nucleus takes place with the 
formation of catechol and 2 : 5-dihydroxybenzonitrile , colourless 
needles, m. p. 151°. 

p-Toluonitrile is electrochemically oxidised at lead peroxide 
anodes with exceptional smoothness to p-cyanobenzoic acid; in 
the most favourable circumstances, the total yield of this sub¬ 
stance and terephthalic acid amounts to 44*6%. p-Toluic acid, 
when dissolved in a mixture of acetone and sulphuric acid, is con¬ 
verted at a lead peroxide anode into terephthalic acid, the yield 
being 14%. In warm solution and with an excess of current, p- 
xylene is oxidised at a lead peroxide anode mainly to p-tolualdehyde, 
small quantities of p-toluic acid being also formed. From these 
results it is apparent that the electrochemical oxidation of the 
methyl to the carboxyl group is greatly facilitated by the presence 
of the cyano-radicle. 

In a well-cooled solution, o-toluonitrile is converted at a lead 
peroxide anode into o-cyanobenzoie acid, the yield being 6*25%; 
in addition, very considerable degradation occurs. If the cooling 
is not efficient the nitrile becomes hydrolysed to o-toluic acid, 
which becomes oxidised to o-phthalic acid. o-Toluic acid is 
very extensively degraded in acetone-sulphuric acid solution at 
lead peroxide anodes; phthalic acid is formed to the extent 
of 5%. 

m -Cyanobenzoic acid is produced in 28% yield from m-toluo- 
nitrile dissolved in a mixture of acetone and sulphuric acid at lead 
}>croxide anodes; the formation of dark, resinous products is more 
marked in this case than with the other isomerides. 

Under all conditions of electrochemical oxidation, phenylaceto- 
nitrile is attacked and sutlers fission at the methylene group; the 
sole products are benzaldehyde and benzoic acid, which are also 
produced from phenylacetio acid. H. W. 

Nitration, Chlorination, and Bromination of m-Hydroxy- 
benzoic Acid. P. H. Beyer (Rec . trav. chim ., 1921, 40 , 621— 
631).—On nitration m -hydroxy benzoic acid yields the 2-nitro-, 
4-nitro-, and G-nitro-derivatives together with a small quantity of 
a dinitro-acid (cf. Griess, A., 1887, 485). Chlorination yields the 
2-chloro- and 6-chloro-acids (cf. Zinoke and Walbaum, A., 1891, 
i, 708, and Mazzara, A., 1900, i, 596). Bromination, in acetic acid 
solution, yields the 4-bromo-derivative only (cf. Coppadoro, A., 
1903, i, 257). For purposes of comparison with acids which other 
workers had stated to be obtainable by the methods used, but 
which were not so obtained, the following were prepared : 5 -nitro- 
m-hydroxybenzoic acid , pale yellow crystals, m. p. 194—195°, was 
obtained by hydrolysis of the methyl ester prepared as described 
by Cohen and McCandlish from methyl 3:5-dinitrobenzoate (T,, 
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.1905, 87, 1266). Griess’s 5-nitro-acid (A., 1887, 485) is in reality 
6-nitro-m-hydroxy benzoic acid; 4- chloro-m-hydroxybenzoic acid, 
m. p. 219*5—220*5°, was obtained from 4-nitro-m-hydroxybenzoic 
acid by reduction, diazotisation, etc.; and 6-bromo-m-hydroxy- 
benzoic acid, m. p. 185° (decomp.), was prepared similarly from 
6-nitro-ra-hydroxybenzoic acid. H. J. E. 

Some Derivatives of Saligenin. Merrill C. Hart and 
Arthur D. Hirschfelder (J. Amer. Chem. Soc ., 1921, 43, 1688— 
1693).—With a view to study their pharmacological properties 
derivatives of saligenin of the types OR'C ft H,*CH 2 *OH, 

r-co*o*c 6 h 4 *ch 2 -oh, 

and R*C0*0*C 6 H4*CH 2 *0 # C0R were prepared. The ethers were 
prepared by heating potassium saligenate with the alkyl or aryl 
haloid on a water-bath under a reflux condenser. In this way, 
the authors obtained the ethyl ether, b. p. 264° (cf. Bdtsch, A., 
1882, 174), the propyl ether, b. p. 155—157°/24 mm.; the n -butyl 
ether, b. p. 160—162°/25 mm.; the isoamyl ether, b. p. 176°/27 
mm., and the benzyl ether, b. p. 221—222°/25 mm., m. p. 37°. 

The mono-esters were prepared by the action of acid chlorides or 
anhydrides on potassium saligenate in ether or alcoholic solutions. 
The monoacetate has b. p. 167—168°/29 mm.; the monobenzoate 
was a colourless oil; the dibenzoate obtained by benzoylation in 
pyridine solution had m. p. 51°. 

Potassium saligenate is best obtained by the action of alcoholic 
potassium hydroxide on saligenin in acetone solution. A good 
yield of 5-bromo-2-hydroxybenzyl alcohol was obtained by the 
method of Auwers and Biittner (A., 1899, i, 36). For the preparation 
of 5-iodo-2-hydroxybenzy] alcohol, Seidel’s method (cf. A., 1899, 
i, 597) is not satisfactory. A good yield is obtained by treating 
saligenin in aqueous solution with a solution of iodine in aqueous 
potassium iodide. W. G. 

Complex Metallic Ammines. VI. cts-Phthalato-, 
Homophthalato-, and other Diethylenediaminecobaltic Salts. 

James Cooper Duff (T., 1921, 119, 1982—1988). 

The Optically Active Forms of the Keto-dilactone of 
Benzophenone-2 : 4 : 2': 4'-tetracarboxylic Acid. William 

Hobson Mills and Charles Reynolds Nodder (T., 1921, 119 , 
2094—2104). 

Preparation of Vanillin from Acetylisoeugenol . W. C. 

Sievers and L. Givaudan and Co. (Swiss Pat., 89053; from Chem. 
Zentr., 1921, iv, 911).—Acetyl^oeugenol is oxidised in the presence 
of aromatic aminocarboxylic acids. For example, acetylwoeugenol, 
as such, or dissolved in an appropriate solvent, is added to an 
aqueous solution of sodium dichromate. The mixture is mechanic¬ 
ally shaken at 80° while a solution of p-aminobenzoic acid in 50% 
sulphuric acid is added. Acetylmnillin is extracted from the 
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products of reaction. The bisulphite compound is obtained and 
treated successively with acid and sodium hydroxide. G. W. R. 

The Preparation of Aldehydes from Acid Chlorides. IV. 
Dialdehydes. I. Karl W. Rosenmund, Fritz Zetzsche, and 
Ohr. FlOtsch ( Ber ., 1921, 54, [B], 2888—2893).—An examination 
of the possibility of preparing di- and poly-aldehydes by the cata¬ 
lytic reduction of the corresponding acid chlorides (cf. A., 1918, 
i, 300; 1921, ii, 320). 

The action is carried out by means of hydrogen in the presence 
of palladised kieselguhr in hot xylene solution, “ sulphured ” 
quinoline being used as regulator. Suberyl, tsophthalyl, and tere- 
phthalyl chlorides are thus converted into the corresponding 
dialdehydes in 75—85% yield. s-o-Phthalyl chloride, on the 
other hand, gives mainly phthalide under these conditions; pre¬ 
sumably the symmetrical is transformed into the unsymmetrical 
acid chloride by the palladium chloride formed during the reaction 
in the same manner as by aluminium chloride. 

The following substances are described. Suberdialdehyde (di- 
semicarbazone, m. p. 183—185°, dioxime, m. p. 152°; diphenyl - 
hydrazone , colourless needles, m. p. 84—86°); isophthaldialdehyde, 
m. p. 88—89°; terephthaldialdehyde, m. p. 116°; terephthalyl- 
idinedi-oL-naphthylaminp , C^H^Ng, yellow crystals, m. p. 223—225° 
after softening at 210°; terephthaldicddehydedi-p-nitrophenylhydr- 
azone, crystalline powder, m. p. 281° (decomp.) after softening at 
272° ; terephthaldialdehydediphenylhydrazone, yellow leaflets, m. p. 
278° (decomp.) after softening at 265°. 

Terephthalyl chloride is converted by aniline in xylene solution 
into the dianilide , long, colourless needles, m. p. 334—337°, by 
a-naphthylamine into the di-<x-naphthalide, needles, m. p. 334— 
335° (slight decomp.) after softening at 325°, and by diphenyl- 
amine into the bisdiphenylamide , colourless needles, m. p. 272—273° 
(decomp.) after softening at 268°. H. W. 

The supposed True Dibenzoylmethane of Wislicenus ; 
New Experiments. Charles Dufraisse and Pierre G&rald 
(Compt. rend 1921, 173, 985—987).—It has been shown previously 
(A., 1921, i, 114) that the compound obtained by Wishcenus by 
the saponification of phenyl bromostyryl ketone with alcoholic 
sodium hydroxide is not dibenzoylmethane, CH 2 (COPh) 2 , and 
evidence is now produced to show that the compound is really 
a-benzoyl-P-ethoxy-^-phenylethylene, COPh*CH!CPh*OEt. 

Benzoylphenylacetylene readily condenses with ethyl alcohol 
(cf. Moureu and Brachin, A., 1904, i, 811) to give a compound 
which is identical with Wislicenus’s compound. Wislicenus’s 
reaction really takes place in two stages. In the first stage, a 
molecule of ethyl alcohol is added at the double linking, giving 
*-bromo-<x-benzoyl-$-pihoTy-$-phenylethane , COPh*CHBr*CHPh*OEt, 
m. p. 60—61°; b. p. i82—183°/3—4 mm., which then loses a 
molecule of hydrogen bromide, giving Wislicenus’s compound. 

W.G, 
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Hydroxycarbonyl Compounds. 2:4:6:2'-Tetrahydroxy- 
benzophenone. P. Karrer (Helv. Chim . Acta , 1921, 4, 992— 
993).—2 : 4 : 6 : 2'-Tetrahydroxybenzophenoneketimide hydrochloride , 

c 6 h 2 (oh) 3 -c(C 6 h 4 *oh):nh,hci, 

colourless needles, separates gradually when a solution of salicylo- 
nitrile and phloroglucinol in anhydrous ether is saturated with 
hydrogen chloride in the presence of anhydrous zinc chloride and 
preserved at the atmospheric temperature during several days; 
it is a relatively stable substance which may be crystallised from 
fuming hydrochloric acid. It is hydrolysed by hot water to 
2:4:6: 2' 4etrahydroxybenzophenone, C 6 H 2 (OH) 3 *CO , C 6 H 4 *OH, yel¬ 
low leaflets which gradually decompose and blacken when heated; 
the latter has marked anti-diarrhoeic action. H. W. 

The Products of the Reduction of Hydroxymethylene- 
acetophenone [Phenyl p-Hydroxyvinyl Ketone] and of 
a-Hydroxymethylene- a-benzylacetone [ p -Phenyl- a-hy dr oxy- 
methylene-ethyl Methyl Ketone]. Hans Rupe and Hans Muller 
(Helv. Chim. Acta , 1921, 4, 841—860).—The successful reduction 
of hydroxymethylenecamphor to camphylcarbinol by hydrogen in 
the presence of nickel has led the authors to investigate the be¬ 
haviour of phenyl p-hydroxy vinyl ketone and [3-phenyl-a-hydroxy- 
methylene-etliyl methyl ketone under similar conditions; the 
reactions in these cases are found to follow a complex course. 

Phenyl p-hydroxyvinyl ketone, COPh'CHICH'OH, is not smoothly 
reduced by hydrogen in the presence of nickel in aqueous-alcoholic 
solution. Its reduction by aluminium amalgam pi moist ethereal 
solution, and the action of nickel and hydrogen, sodium amalgam, 
and zinc dust and ammonium chloride respectively on its sodio- 
compound, are described fully. Apart from the formation of very 
considerable amounts of resinous by-products, hydrogenation pro¬ 
ceeds in such a manner that the double bond and the ketonic group 
are affected simultaneously, giving the corresponding glycol, which 
passes by loss of water into the unsaturated secondary alcohol, 
thus : COPh-CHXH-OH + 2H 2 = OH-CHPh-CH 2 -CH 2 -OH 
OH # CHPh*CHICH 2 . a.y-Dihydroxy-v.-phevylpropane is a colourless, 
odourless liquid, b. p. 175°/11 mm. (slight decomp.). It is smoothly 
transformed by benzoyl chloride in the presence of pyridine into 
the corresponding dibenzoate , colourless needles, m. p. 51°, which 
loses benzoic acid when heated and passes into cinnamyl benzoate , 
CHPh.*CH*CH 2 *OBz, a highly refractive liquid, b. p. 209°/13 mm. 
CL-Phenylallyl alcohol , OH*CHPh*CHICH 2 , is a colourless liquid, 
b. p. 92°/ll mm., 214°/760 mm., the constitution of which is proved 
by its conversion, by means of ozone, into mandelie acid. The 
corresponding benzoate , a colourless, mobile liquid, has b. p. 182°/12 
mm. 

The reduction of styryl methyl ketone to p-phenylethyl methyl 
ketone, b. p. 112—113°/12 mm., is effected with unusual ease 
and in 98—100% yield by means of hydrogen and nickel. The 
condensation of the saturated ketone with ethyl formate in the 
presence of sodium, sodamide, or sodium ethoxide is described 
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fully, the latter agent being preferentially used, since it leads to 
the production of the a-compound (yield 80%) and y-compound 
(yield 10—15%) which are separated by taking advantage of the 
solubility of the copper salt of the latter in cold benzene in which 
the copper compound of the former does not dissolve. $-Phenyl- 
<x-hydroxymethylene-ethyl methyl ketone , CH 2 Ph*C(ICH*OH)*COMe, is 
an extremely unstable substance characterised by the readiness 
with which it passes into (3-acetylindene (see later) when heated or, 
more particularly, when treated with a trace of acid; the corre¬ 
sponding sodium salt, a pale yellow, amorphous powder, copper 
salt, steel-blue leaflets, m. p. 184°, and amorphous nickel salt are 
described. The sodium salt is readily converted in aqueous solution 
by the addition of the hydrochloride of the requisite base into the 
anilide , CHoPh'CAcICH’NHPh, lemon-yellow, needles, m. p. 130— 
134° (indefinite), and p-toluidide , pale yellotv needles, m. p. 103°. 
The corresponding amide crystallises in long, almost colourless 
needles, m. p. 95°. The benzoate , triclinic crystals, m. p. 73°, is most 
conveniently prepared from benzoyl chloride and the copper salt 
in well-cooled pyridine solution. By reason of its instability, the 
reduction of [3-phenyl-a-hydroxymethylene-ethyl methyl ketone 
appears to be impossible, but the benzoate is readily hydrogenated 
in accordance with the scheme: CH 2 Ph*CAc!CH-OBz+H 2 —> 
CH 2 Ph # CHAc*CH 2 *OBz -> CH 2 Ph-CAc:CH 2 +PirC0 2 H +*% 
CH 2 Ph*CHMe*COMo. a-Phenyh'sopropylethyl methyl ketone, b. p. 
118—120°/14 inm., gives a semicarbazone , colourless needles, m. p. 
112°; it is converted by ethyl formate and sodium ethoxide into 
<x-phenylixopropyl (3-Ay droxyvinyl ketone , 

CH 2 Ph-CHMe-CO-CH:CH-OH, 

slender, colourless needles, m. p. 62° (the sodium , nickel , and copper 
salts are described). 

fi-Acetylindcne, C 6 H 4 <C_^jJv^CAc, asbestos-like needles, m. p* 

122° ( phenylhydrazone , colourless needles, m. p. 225°) is most con¬ 
veniently prepared from (3-phenyl-a-hydro xymethylene-ethyl methyl 
ketone by the action of hydrochloric or formic acid. It is 
converted by concentrated nitric acid or ozone into phthalic 
acid; the isolation of an intermediate compound could not be 
effected. 

$-I J henylet<hyl fi-hydroxy vinyl ketone , CH 2 Ph*CH 2 *CO*CHICH'OH 
(see above), crystallises in colourless needles, m. p. 99°, b. p. 139— 
140°/12 mm. It is moderately stable when pure and dry, but 
is rapidly and quantitatively decomposed by traces of mineral 
acids into formic acid and [3-phenylethyl methyl ketone. The 
soditim and copper salts and the benzoate , colourless needles, m. p. 
99—100°, are described. H. W. 

Additive Reactions of the Carbonyl Group involving the 
Increase in Valency of a Single Atom. James B. Conant 
(J. Amer. Chem. Soc 1921, 43, 1705—1714, 2125; cf. preceding 
abstracts).—The additive reactions of the phosphorus haloids with 
carbonyl compounds axe of a different type from the reactions of 
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most reagents with these compounds in that they involve the form¬ 
ation of a cyclic compound and the increase in valency of a single , 
phosphorus atom. The reaction is reversible and is analogous to 
reactions such as the addition of halogen acids to ammonia. The 
author has applied Lewis’s theory of the cubical atom (cf. A., 
1916, ii, 310) to this problem. He considers that the positive 
nucleus of the carbon atom of the carbonyl group is exposed by 
the drawing away of the electrons of the double bond, and that 
the exposed nucleus behaves, in additive reactions, like a positively 
charged atom and unites with atoms having unshared electrons. 
Such an atom is the phosphorus atom in phosphorus trichloride 
'and the nitrogen atom in ammonia. The resulting additive com¬ 
pounds may undergo various irreversible intramolecular changes 
or react irreversibly with other reagents giving stable products. 

Phosphorus tribromide combines with phenyl styryl ketone in 
the 1 :4-position, the reaction being parallel to that with the 
trichloride and the equilibrium has been determined in each case. 

It is more in favour of the additive product in the case of the 
tribromide than with the trichloride. W. G. 


1:2-Naphthaquinols. K. Fries (2>Vr., 1921, 54, [if], 2925— 
2930).—The compound described by Fries and Hiibner (A., 1906, 

i, 190) as 1 :2-naphthamethylenequinone, 

CH-CH 

has been shown by Pummerer and Oherbuliez (A., 1915, i, 418; 

1919, i, 440) to ha\c the constitution 
CH 3 q Cll 3 indicated by the annexed formula 
/\/\. 0 X/X/X an d 1° be dissociable in solution into 
I | j* I | | 1 : 2-naphthamethylenequinone and 

X/X/ XXXX 1-mcthyl-P-naphthol. They have there¬ 

fore considered that the dehydro-eom- 
pound obtained from 6-bromo-l-methyl p-naphthol (Fries and 
Hiibner, loc. cit.) must yield 6-bromo-l-mclhyl-p-naphthyl acetate 
(in addition to the compound, C 13 H 10 O 2 nBr, previously isolated) 
when acted on by acetyl chloride; this is now shown to be the ease. 


It is also shown that the constitution, , 

assigned previously to the compound f\ 3 Tlj 0 O 2 MBr, is incorrect, 
since it is hydrolysed to 4:-ch1oro-ti-bro?t}o-l-wethyl-$-naphthol } 
needles, m. p. 179°, and hence must be 4-chloro-6-bromo-l - 
methyl-p-naphthyl acetate. The course of the reaction is explained 
by the fission of dehydro-6-bromo-l-methyl-p-naphthol into the 

quinol chloride, C 6 H 3 Br<C^^_?^, which is converted into the 


acetate of 4-chloro-6-bromo-l-methyl-p-naphthol and 6-bromo-l- 
methyl-P-naphthol which becomes acetylated. 

The following new compounds are described. 4-Chloro-l-methyl- 
fi-naphthol, colourless needles, m. p. 101°, and its acetate, lustrous 


prisms, m. p. 78°; 


the compound, C 6 H 3 Br<^^^^, small 
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prisms, m. p. 127° (decomp.); 1:3:4: 4:-telrachloro-2-keto-l-methyl~ 

tetrahydronaphthalene, C 6 H 4 <C^^ 6 ^ 9?. , prisms, m. p. 82°. 

CCL» CHC1 

H. W. 

Oxidation and Reduction of Quinol and Quinone from 
the Point of View of Electromotive Force Measurements. 

F. S. Granger and J. M. Nelson (J. Amer. Ghent. Soc 1921, 43, 
1401—1415).—The reaction C 6 H 6 0 2 CJI 4 0 2 +2H+2© has been 

investigated by measurement of the E.M.F. of solutions of quinone, 
quinol, and quinhydrone in water and hydrochloric acid by means of 
combinations of the type Hg HgCl (sat.) KC1|KC1 (sat.) I Solution 
of C 6 H 6 0 2 and C 6 H 4 0 2 in HC1 Pt. In addition to the E.M.F. data, 
values for the solubility of the constituents in water and hydro¬ 
chloric acid are required and were obtained. The solubility of 
quinol at 25° is found to be (a) in water 0-645 mol. per litre, (6) in 
0*01AMiydrochloric acid, 0-645 mol. per litre, (c) in 01A T -hydro- 
chloric acid, 0-633 mol. per litre, and (d) in A 7 -hydrochloric acid, 
0-494 mol. per litre. The solubility of quinone at 25° in water is 
0-1266 mol. per litre, in 0-lA T -hydrochloric acid 0*1275 mol. per 
litre, and in N-hydrochloric acid 0-1332 mol. per litre. The solu¬ 
bility of quinol, quinone, and quinhydrone in the presence of one 
another has been determined and the dissociation constant ( K) of 
quinhydrone calculated. The value of K in water is 0-289, in 
0-lV-hydrochloric acid 0-263, and in A"-hydrochloric acid 0-267. 
Several tables of potential measurements are given, and these values 
are compared with calculated values and found to be in fair agree¬ 
ment. The equilibrium constant (k) for the reaction quinol 7* 
quinone is calculated by means of the equation tt= 0*0298 log 
(?/M+0*0596 log (H*) —(1*0298 log k , and the value 1-6xlO" 23 
obtained. J. F. S. 

The Dibromoanthraquinones. Martin Battegay and J. 
Claudin (Bull Soc. chim ., 1921, [iv], 29, 1017—1027; cf. Grand- 
mougin, A., 1921, i, 871).—A more detailed account of work already 
published (A., 1921, i, 349). 1 : 6 -Dibromoanthraquinone, m. p. 204°, 
is obtained by heating l-nitro-6-sulphoanthraquinone with bromine 
in a sealed tube for eight hours at 210°. 1 : l-Dibromoanthra- 

quinone , m. p. 220°, is obtained in the same manner from 1-nitro- 
7-sulphoanthraquinone, or from 1 : 7-diaminoanthraquinone by the 
Sandmeyer reaction. W. G. 

The Homonuclear Dibromoanthraquinones. E. Grand- 
mougin (Compt. rend., 1921, 173, 839—840; cf. A., 1921, i, 871). 
—Very scanty details arc given for the preparation of the four 
homonuclear dibromoanthraquinones, namely, the 1 :2-, 1:3-, 1:4-, 
and 2 : 3-derivatives. W. G. 

The Dibenzoyldiaminoanthraquinones. Martin Battegay 
and J. Claudin (Bull. Soc. chim., 1921, [iv], 29, 1027—1036).— 
In part a more detailed account of work already published (cf, 
A., 1921, i, 513). 1 :2- and 2 : 3-Diaminoanthraquinones when 

c*2 
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benzoylated in neutral or acid media give the corresponding 2-phenyl- 
anthraquinoneiminazole, but in alkaline solution the benzoylation 
yields the dibenzoyl derivative. 2-Phenyl-a-anthraquinoneimin- 
azole, m. p. 235° (Schaarschmidt, A., 1915, i, 177 gives m. p. 271°), 
in an alkaline vat dyes cotton an orange-yellow, which passes by 
oxidation to a very fast, intense bright yellow. 1 : 2 -Dibenzoyl- 
diaminoanthraquinone has m. p. 355°. 2-Phenyl-$-anthraquinone- 
iminazole has m. p. >360° (Schaarschmidt, loc. cit gives >385°), 
and 2 : 3- dibenzoyldiam inoanthraquinonc has m. p. 315°. 2:6- 

Dibenzoyldiaminoanthraquinone has m. p. 300°, and 2 : 1-dibenzoyl- 
diaminoanthraquinone has m. p. 300°. Of these dibenzoyl deriv¬ 
atives only the 1 : 4-, 1 : 5-, and 1 : 8-derivatives are powerful dyes. 

W. G. 

The Intermediate Products in the Synthesis of Alizarin. 

Eugene Grandmougin (Compl. rend ., 1921, 173, 1176—1178; 
cf. A., 1921, i, 871).—The author considers that the stages in 
the synthesis of alizarin from anthracene are : anthracene —> 9 :10- 
dibromoanthracene —> its tetrabromide —►- 2:3:9:10-tetrabromo- 
anthracene — > 2 : 3-dibromoanthraquinone —> alizarin. 

W. G. 

Derivatives of l-Menthol. E. A. Luck ( Apoth.-Zeit ., 1921, 
36, 279; from Chem. Zentr 1921, iii, 721).—The following deriv¬ 
atives of Z-menthol are described : cyanomenthane, Ci t H 19 N, 
yellowish-white needles; potassmm menthanecarboxylate , CjjH^OgK, 
l on g> yellow needles; menthanecarboxylic acid , C n H 20 O 2 , white 
needles; menthanealdehyde corresponding with the latter acid, 
^11^20^* silky needles; the secondary alcohol from the aldehyde, 
C 22 H 40°2> slender, white needles; the ketone , C 2 oH 38 0 2 , white 
needles; sesquiterpene from menthone, C 36 H 24 or C 30 *H 48 , brownish- 
black, thick mass, not solidifying after two months; nitrososesqui- 
terpene , C^H^NO, a light yellow syrup; the compound , 
CSSK*C 30 H 45 INO*OK, yellow needles, detonating on heating. 

G. W. R. 

Essential Oil of Nepeto japonica , Maxim. I. Yoshiharu 
Murayama and Takeyoshi Itagaki (J. Pharm. Soc. Japan , 1921, 
869—880).—An essential oil (1-8%) was obtained by steam dis¬ 
tillation of Nepeta japonica, Maxim, from China. It boils at about 
205° or 63-—83°/10 mm. and contains d-limonene and a small q uantity 
of free acids, esters, and alcohols, but consists mainly of a ketone, 
^ 10 ^ 1 8^> which seems to be d-menthone, the optical antipode of 
the common Z-menthone. K. K. 

Tlie Essential Oils of Leptospermum flavescens var. 
grandiflorum and Leptospermum odoratum . A. R, Pen fold 
(J. Roy . Soc . New South Wales , 1920, 64, 397—207; cf. A., 1921, 
i, 859). The chief constituents of the essential oil of Leptospermum 
flave8cens var. grandiflorum are the two sesquiterpenes aroraaden- 
drene and eudesmene, together with a sesquiterpene alcohol not 
identified. The oil has d 16 0-9324; [<x] D -2-42°; n? 1*5048 and is 
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distinct from the oil of Leptospermum fiavescens. The principal 
constituents of the essential oil of Leptospermum odoratum , Cheel, 
are eudesmol, aromadendrene, and eudesmene, p-pinene, ot-pinene, 
the butyric and acetic esters of an unknown alcohol, together with 
a small amount of an alcohol having an odour of citronellol, but 
not being either geraniol or citronellol, and small amounts of a 
solid and liquid phenol. The yield of oil was much higher from 
leaves cut in August or October than from those cut in May, and 
the eudesmol was present in minimum amount in the latter oil. 

W. G. 


The Structural Formula of Caoutchouc according to 
Harries. S. C. J. Olivier (Rec. trav. chim ., 1921, 40, 005— 
676; cf. Harries, A., 1904, i, 757, and 1905, i, 364).—The author 
has repeated some of Harries’s work and‘has obtained, in some 
cases, different results. He concludes that the assumption of 
homogeneity for the ozonide of caoutchouc is not valid and that 
the molecular weight cannot serve as a basis for estimating that of 
caoutchouc itself ; further, that it is impossible in the present 
state of our knowledge to choose between the ring formula sug¬ 
gested by Harries and the Weber open-chain formula. H. J. E. 


Catechu and Catechin. Astrid Cleve von Euler (Svens)k. 
Kern. Tidskr ., 1921, 33, 88—98; from Chem. Zentr ., 1921, iii, 
731).—A theoretical discussion of the chemistry of catechu and 
catechin. From a consideration of existing experimental work, 
the following alternative formulae for catechin are suggested : 



OH 


or OH 




0 

,/\/\ OH 

CH H un 

|CHH 

| OH, OH 


o 

G. W. R. 


The Course of the Reaction in the Synthesis of Oxindigo 
(2:2'-Diketo-A 1 r -dicouinaran). K. Fries and H. HasenjXgeb 
(Ber. y 1921, 54, [HJ, 2931—2934; cf. Fries and Hasselbach, A., 
1911, i, 150).—When O-methyl-3-coumaranone reacts with 3-keto- 
2-p-dimethylarninoanilcoumaran in xylene solution, 2' -p-dimethyl- 
aminoanilhio-G-methyl-2 : 2'-dicoumararwne, brownish-red, glistening 
needles, m. p. 232° (decomp.), after sintering at 229°, is obtained. 
It is hydrolysed by strong acids to p-ammodimethylaniline and 
“ 6-methyloxindigo.” 3-Keto-2-jp-dimethylaminoanil-6-methylcou 
maran and 3-coumaranone, on the other hand, yield the isomeride 
2-p-dimethylaminoanilin<)-Q-inethyb2 : 2'-dicoumaranone, pale brown¬ 
ish-red needles, m. p. 211° (decomp.), after sintering at 208°. It 
is hydrolysed by strong acids to p-aminodimethylaniline and 
“ 6-methyloxindigo. ’ ’ 
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2 : 2'-DihetoS-methyl-k lv -dicmmaran (“ 6- methyloxindigo ,” “ 0- 
methyl- 2 : 2' -dicoumaranone-indigo ”), crystallises from glacial acetic 
acid in small, yellow, prismatic crystals, m. p. 265° (decomp.), after 
darkening at 220° and sintering at 240°. 

It follows, therefore, that the isomeric 2- or 2'-p-dimethylamino- 
anilino-6-methyl-2 :2'-dicoumaranones are the primary reaction 
products and not “ 6-methyloxindigo.” F. M. R. 

Syntheses in the Thianthren Series. I. Jnanendra Nath 
Ray (T., 1921, 119, 1959—1967). 

Preparation of Nitrosulphonic Acids of Hydrogenated 
Cinchona Alkaloids. (\ F. Boehringer & Sohne (D.R.-P. 
338738; from Chem. Zentr 1921, iv, 709—710).—Nitrosulphonic 
acids are prepared by dissolving hydrogenated cinchona alkaloids 
or their salts in a mixture of sulphuric and nitric acids, or nitric 
acid or an alkali nitrate is added to a solution of them in sulphuric 
acid, or their nitro-compounds are dissolved in strong sulphuric 
acid. Nitrohydrocinchonidinesulphonic acid , CjgH^C^NgS, forms 
yellow, microscopic crystals; hexagonal plates are obtained from 
methyl alcohol; it is decomposed by heating with hydrochloric acid, 
giving nitrohydrocinchonidine and sulphuric acid. It chars with¬ 
out melting. Nitrohydroquininesulphonic acid , CgflHggO-jNgS, forms 
yellow needles; it chars without melting on heating above 250° 
and darkens on exposure to light. By heating with hydrochloric 
acid, sulphuric acid and nitrohydroquinine are obtained. The 
latter forms thin, yellow leaflets, m. p. 212° (decomp.). Nitro- 
ethylhydrocupreinesulphonic acid , C 21 H 27 0 7 N 3 S, forms yellow crystals 
which darken at about 260° and char at about 280° without melt¬ 
ing. It is decomposed on heating with hydrochloric acid into 
sulphuric acid and nitroethylhydrocupreine. G. W. R. 

Preparation of Aminosulphonic Acids of Hydrogenated 
Cinchona Alkaloids. C. F. Boehringer & S6hne (D.R.-P. 
339947; from Chem. Zentr. , 1921, iv, 912).—Nitrosulphonic acids, 
derived from hydrogenated cinchona alkaloids, are reduced by means 
of ferrous sulphate and alkali hydroxide. For example, nitro- 
hydroquininesulphonic acid is reduced by ferrous sulphate in the 
presence of an aqueous or methyl-alcoholic solution of barium 
hydroxide to aminohydroquininesulphonic acid; it forms yellow 
needles, m. p. 222—224°. The red crystalline sulphate gives 
aminohydroquinine , m. p. 216—218°, by hydrolysis with strong 
hydrochloric acid. G. W. R. 

Preparation of Acetylsalicylyl Compounds of Quinine and its 
Derivatives. E. Merck, Claus Diehl, and Hans Mayen (D.R.-P. 
338853; from Chem. Zentr ., 1921, iv, 709).—o-Acetoxvbenzoyl 
chloride is allowed to react with molecular proportions of quinine 
or its derivatives in a suitable solvent. By the action of o-acetoxy- 
benzoyl chloride on dry quinine in dry alcohol, o -acetozybenzoyl- 
quinine hydrochloride is obtained in white needles or plates, m. p. 
242° fdecomp.). From a solution of ethylhydrocupreine in dry 
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toluene, o-acetoxybenzoylethylhydrocupreine hydrochloride is similarly 
prepared; it forms white needles, ra. p. 252° (decomp.). 

G. W. R. 

The Active Constituent of Ergot. K. Spiro and A. Stoll 

( Verh . Schweiz. Nat. Ges. f 1920, reprint; from Chem. Zentr ., 1921, 
iii, 889—890).—Ergotamine, obtained in crystallisable form from 
ergot, on treatment with methyl alcohol gives a new, less active, 
alkaloid, ergotaminine. Ergotamine acts paralytically on the 
sympathetic system, causes contraction of plain muscular tissue, 
and a slight decrease in blood pressure. It acts on the uterus even 
at great dilutions. Ergotaminine exerts a similar effect. Histamine 
takes no part in the typical ergot effect. Ergotamine, however, 
acts similarly to ergot and may be used in the same way. 

G.W. R. 


GH 


OMe-C 




Hydrogenation of isoCodeine and (//-Codeine. Edmund 
Speyer and Hermann Wieters (Ber., 1921, 54, [JB], 2647— 
2650).—Catalytic hydrogenation in the presence of palladium 
proceeds differently in the cases of isocodeine and (//-codeine, since 
the former is transformed into a dihydro-derivative, whereas the 
latter gives tetrahydro-(//-codeine to which, on the basis of Knorr s 

formula for (//-codeine, the annexed con¬ 
figuration is assigned. 

Dihydroisocodeine , C^H^OgN, crystal¬ 
lises in small, rhombic prisms, m. p. 199— 
200°; the corresponding picrate , m. p. 
23.5—237°, after previous softening, the 
hydrochloride and hydroiodide are de¬ 
scribed. The methiodide forms leaflets, 
m. p. 272°. Tetrahydro-ty-codeine, 
Ci 8 H 2 5 O 3 N ,0 r)H 2 O, crystallises in rhom¬ 
bic prisms, m. p. 114—115° after soften¬ 
ing at 110°; it dissolves in solutions of 
alkali hydroxides from which it is pre¬ 
chloride. The hydrochloride , microscopic 
(decomp.), and methiodide , prisms, m. p. 


_ X CH 


H 


HC 

hA 


V H 

CH 


N Me 


GH* 


'H(OH) CH 2 


GH. 


cipitated by ammonium 
prisms, m. p. 238—240° 


249—250° (decomp.), are described. 


H. W. 


Constitution of Rutaecarpine. Yasuhiko Asahina and 
Atsushi Fujita (J. Pharm. Soc. Japan , 1921, 863—869).—Asahina 
and Mayeda (cf. A., 1916, i, 238, 621; A., 1921, i, 48) proposed 
constitutional formulae for evodiamine and rutaecarpine, alkaloids 
isolated from the fruits of Evodia rutaecarpa , Benth. and Hook. 
The authors attempted to reduce rutaecarpine with alcohol and 
sodium, with hydriodic acid, with zinc amalgam and hydrochloric 
acid, and with acetic acid and sodium amalgam in methyl-alcoholic 
solution without obtaining any definite compound except rutae¬ 
carpine hydriodide, m. p. 270°. When rutaecarpine was heated 
with amyl alcohol and potassium hydroxide for two hours, an- 
thranilic acid and 2-$-aminoethylindole-3-carboxylic acid , C 11 H 12 0 2 N 2 , 
were isolated in almost quantitative amount. The acid forms 
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white, silky crystals, m. p, 257°, is almost insoluble in common 
organic solvents, but soluble in acetic acid and hot dilute alcohol; 
yields a picrate, orange-yellow scales, m. p. 247° (decomp.), and 
when boiled with dilute hydrochloric acid for two to three hours, 
is resolved into 2-p-aminoethylindole and carbon dioxide. This 
confirms the constitution previously suggested for rutaecarpine. 

K. K. 

The Addition of Organic Bases to Metallic Salts. Walter 
Peters (Z. anorg. Chem 1921, 118 , 172—176).—It was shown in 
previous papers (A., 1913, ii, 42; 1915, i, 504) that by the addition 
of ammonia or amines to complex salts, compounds of much higher 
co-ordination number were obtained than by the addition of 
ammonia to simple salts. The work has now been extended by the 
preparation of a number of pyridine, piperidine, and ethylene - 
diamine additive compounds of double platino- and platini- 
chlorides. No relation was found between the number of molecules 
of each base combined with a salt and the affinity or dissociation 
constant of the base. The following compounds were prepared. 

Pyridine compounds: CuPtCl 6 ,6C 5 H 5 N, long, thick, cornflower- 
blue needles; CdPtCl 6 ,6C 6 H 5 N, a white, curdy precipitate by 
adding pyridine to the aqueous solution of the salt; 

MnPtClg,6C 6 H 5 N, 

a brick-red precipitate changing to brown; NiPtCl 6 ,GC 5 H 5 N, 
yellowish-green; CoPtClgjGCgiLN, yellowish-brown. 

Piperidine compounds: Na 2 PtCl 4 ,2CrH 1]L N, reddish-brown pre¬ 
cipitate; BaPtCl 4 ,4C 6 H n N; Na 2 PtCl 6 ,4C 5 H 14 N, pale yellow 
crystals; CuPtCl 6 ,2C 6 H n N, greenish-blue precipitate; 

ZnPtCl 6 ,4C 5 H 11 N, 

white; CdPtCl 6 ,2C 6 H n N, olive; NiPtCl 6 ,6C 5 H 11 N, dirty green. 

Ethylenediamine compounds: ZnPtCl 6 ,2C 2 H 4 (NH 2 ) 2 , white; 
CdPtCl 6 ,6C 2 H 4 (NH 2 ) 2 , small crystals with a yellow tinge; 
NiPtCl 6 ,2C 2 H 4 (NH 2 ) 2 , bright red. E. H. R. 

Action of Sodammonium on Pyridine. Preparation of 
the Hydrate of Tetrahydrodipyridyl. P. Lebeau and M. Picon 
( Compt . rend., 1921, 173 , 1178—1180).—When pyridine, cooled 
to —60°, is allowed to drop slowly on to sodammonium, a com¬ 
pound , (C 6 H 6 NNa) 2 NH 3 , is obtained which retains its ammonia 
even in a vacuum. This compound is spontaneously inflammable 
in air and detonates. It reacts with methyl and propyl iodides, 
tert .-amyl chloride, and ethylene dichloride giving in all cases un¬ 
stable substances. By the controlled action of alcohol and water 
in the presence of ether, tetrahydrodipyridyl hydrate , ((^H 0 N) 2 ,H 2 O, 
is obtained from which the corresponding hydrochloride , 

(C 5 H 6 N) 2 HCI, 

and mercuricMoride, (C 6 H 6 N) 2 HCl,HgCl 2 , were prepared. W. G. 

Reduction of Pyridine with Zinc Dust and Acetic Anhydride. 

Otto Dimboth and Richaed Heene (Ber., 1921, 64, [B], 2934— 
2942).—Pyridine is readily reduced by zinc dust in the presence 
of acetic anhydride to 1: I'-diacetyltetrahydro-i ; i 1 -dipyridyl, 
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AcN<Q^Qg>CH-CH<^®:^g>NAc, long, yellow needles, 

m. p. 124—125°, which on exposure to moist air is converted 
gradually into 4:4'-dipyridyl and acetic acid. De-acetylation 
and oxidation to 4 : 4'-dipyridyl is also observed by the action of 
manganese dioxide or lead dioxide on the substance dissolved in 
acetic acid or by the action of air or nitrous fumes on the alcoholic 
solution. It is transformed by iodine in benzene solution to 
4 : 4'-dipyridyl, but pyridine is the main product of the action of 
iodine dissolved in potassium iodide on a solution of the acetyl 
compound in acetic acid. Conversely, 4 : 4'-dipyridyl is reduced 
by zinc dust and acetic anhydride to 1 : l'-diacetyltetrahydro- 
4 :4 / -dipyridyl. The relationships are thus similar to those 
observed by Emmert between pyridine and tetrahydrodipyridyl 
(A., 1919, i, 415; 1920, i, 331). Like the dialkyl compound, 
1 : l'-diacetyltetrahydro-4 :4 / -dipyridyl undergoes dissociation into 
radicles; the solution of the substance in glacial acetic acid 
becomes intensely blue when gently warmed, but is decolorised 
by air and the alternate coloration and decolorisation can be 
repeated until the substance is completely oxidised. It appears 

CH'CH H 

that tho radicle can react in two forms, NAc 
Acv /CH-CH\ 

and /Nr-' - -~CIL The first form gives a peroxide, 
/ \CH-CH/ 

NAc<^:^>CH-0-0-CH<^ : -ch^ >NA c> with air which > 


possibly after transformation into 


acetic acid, whereupon two residues unite to form 4 : 4 / -dipyridyl. 
The second form adds iodine or hydroxyl to give 


Ac v /CH-CHx 

> v ^CH, 
HCK \CH-CH/ 


which loses acetic acid and yields pyridine. 

Diacetyltetrahydrodipyridyl can also be obtained in a colourless 
modification when the yellow variety is warmed with alcoholic 
potassium hydroxide solution (the acetyl groups are remarkably 
stable towards this reagent). Since the yellow and colourless 
forms are chemically indistinguishable and have the same melting 
point, it w r ould appear at first sight that the coloured crystals are 
contaminated by some persistent, coloured impurity. Against 
this view, however, it is observed that the solution of the colour¬ 
less compound in acetic anhydride becomes yellow when warmed 
and deposits yellow crystals when subsequently cooled. The 
yellow compound deposits a small quantity of orange-red needles , 
m. p. (indefinite) 248°, when warmed with a small quantity of 
acetic acid or acetic anhydride; the substance has not yet been 
investigated completely. 

Quinoline, also, is readily reduced by zinc ' r dust and acetic 
anhydride, giving an amorphous powder, m. p. (very indefinite) 
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190°, the analyses of which give results agreeing approximately 
with those required for 1 : V-diacetyltetrahydrodiquinolyl. H. W. 

Fission of y-Pyrone by Aniline and iV-Phenyl-4-pyridone. 

W. Borsche and Iris Bonacker (Ber., 1921, 54, [B], 2678— 
2686).—y-Pyrone is readily converted by aniline into di-anilino- 
vinyl ketone, CO(CHXH«NHPh) 2 , which easily loses aniline and 
passes into l-phenyl-4-pyridone. The latter may be regarded, 
not only as a y-pyridone derivative, but also as an JV-disubstituted 
aromatic amine of the type of dimethylaniline. It exhibits, how¬ 
ever, few of the reactions typical of this type of substance. Its 
indifference towards ketonic reagents, alkyl haloids, and nitrous 
p acid has led Smemov (A., 1921, i, 594) to regard it as 
HC 7 T X CH an internal ammonium oxide (annexed formula). This 
HC\?/CH view is not shared by the authors, since the quin- 
\lph quevalency of the nitrogen atom is opposed to its 
ability to add Grignard’s reagents. They consider 
that its stability is due to the unsaturated nature of the two carbon 
atoms attached to the nitrogen atom and the consequent greater 
demand on its valency whereby its power of influencing reactions 
in the aromatic portion of the molecule is correspondingly dimin¬ 
ished. If this is the case, l-phenyl-4-piperidone should exhibit 
the reactivity of an A T -dialkylaniline. Since the ketone could not 
be prepared in sufficient quantity, this point has not been tested 
experimentally, but it is shown that the corresponding saturated 
secondary alcohol is a highly reactive substance. 

Bishydroxymethyleneacetonedianilide [di-anilinovinyl ketone ], 
yellow, silky needles, m. p. 150°, is prepared by the action of 
aniline on y-pyrone in dilute acetic acid solution at the atmospheric 
temperature (a substance y C 17 H 16 ON 2 , m. p. 167°, is obtained as 
by-product in quantity too small for extended investigation). 
Fission of the y-pyrone ring can also be effected by substituted 
anilines and its homologues if the latter possess pronounced basic 
properties ; the corresponding p -toluidino-, pale yellow leaflets, m p. 
167°, and m-nitranilino -compounds, m. p. 223°, arc described in 
detail. (aa'-Dimethyl-y-pyrone, on the other hand, appears to 
be stable towards aniline.) The dianilino-ketone is converted by 
hydrochloric acid, by sodium ethoxide, or by distillation in a 
vacuum into l-phenyl-4-pyridone, long, colourless needles, m. p. 
(+2H 2 0) 104—105°. Anhydrous 1-phenyl-4-pyridone, m. p. 116° 
(Smemov, loc . cit ., gives 125°), is conveniently prepared by distilla¬ 
tion of aniline chelidonate under diminished pressure. 
OOMe The corresponding picrate, yellow leaflets, m. p. 190°, 

and methiodide, colourless rhombohedra, m. p. 146°, 

jjC CH are described; the latter, however, appears to be a 

HC CH psewdomethiodide (annexed formula), since the corre- 

Y sponding hydroxide passes into l-phenyl-4-pyridone 
and methyl alcohol when its aqueous solution is 
Ph ^1 evaporated. l-Phenyl-4-pyridone forms an additive 

compound with magnesium methyl iodide, from which 
the parent substance is regenerated by dilute acid. 
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4-Hydroxy-l-phenylpiperidine, m. p. 69—70°, is prepared by 
the reduction of l-phenyl-4-pyridone by sodium in boiling alcoholic 
solution. The picrate , dark yellow needles, m. p. 145—147°, meth- 
iodide , m. p. 153—155°, benzoate , coarse, colourless prisms, m. p. 102— 
103°, and p -nitrobenzoate, yellow leaflets, m. p. 156°, are described. 
4-Hydroxy-1-phenylpiperidine does not react simply with nitrous 
acid, since the secondary alcoholic group is liable to be attacked, 
but the formation of a p-nitroso-deriv&tive is established by the 
isolation of the corresponding gallocyanin dye, CogHoxO^NgCl, 
bluish-green needles, m. p. 140°. With a diazotised solution of 
aniline, 4-hydroxy-1-phenylpiperidine gives 4-hydroxy-\-p-benzene- 
azophenylpiperidine, small, brown crystals, m. p. 127° ( benzoyl 
derivative, m. p. 125°), whilst with diazotised sulphanilic acid it 
gives the corresponding sodium salt, Cj 7 Hi 8 0 4 N 3 SNa,2H 2 0, which 
is reduced by stannous chloride and hydrochloric acid to 4 -hydroxy- 
l-p-aminophenylpiperidine , colourless leaflets, m. p. 158° (dibenzoyl 
compound, colourless leaflets, m. p. 195°). Di-4-hydroxy piperidino- 
4-phenylmethane , CH 2 (C r) H 4 *C 5 NH 9 *OH) 2) colourless leaflets, m. p. 
162°, is prepared from the base by the action of formaldehyde and 
hydrochloric acid. 

The oxidation of 4-hydroxy-1-phenylpiperidine to 1-phenyl- 
4-piperidone has not been effected in a satisfactory manner; the 
latter substance has been prepared in small quantity by hydro¬ 
genation of l-phenyl-4-pyridone by Skita’s method and is identified 

as the compound, NPh^Q^.Q^^C.’N'NH-CO'NHPh, yellow 

leaflets, m. p. 199° (decomp.). H. W. 

Benzyl Ester of 2-Phenylquinoline-4-carboxylic Acid. 

A. Gams and O. Kaiser (U.S. Pat., 1378343).—Benzyl 2-phenyl- 
quinoline-4-carboxylate is prepared as follows : Sodium 2-phenyl- 
quinoline-4-carboxylate is heated in acetone and treated with 
benzyl chloride, gradually added, the acetone is distilled off, the 
residue is mixed with water and extracted with ether or benzene. 
The solution in the volatile solvent thus obtained is washed with 
sodium carbonate and with water and dried with calcium chloride 
and then treated with dry gaseous hydrogen chloride. The hydro¬ 
chloride of the benzyl ester thus formed is a fine, crystalline, yellow 
powder. It is dissolved in alcohol, decomposed by adding solid 
sodium carbonate, and separated by filtration from the sodium 
chloride. By concentrating the solution the ester crystallises. 
It may be purified by recrystallisation from alcohol or ether. It 
has m. p. 77—78° and is citron-yellow. Chemical Abstracts. 

Certain Derivatives of Arylated Cinchonic Acids. Karl 

W. Rosenmund (Ber. y 1921, 54, [B], 2893—2896).—a-Phenylcin- 
chonic acid (2-phenylquinoline-4-carboxylic acid) is extensively 
used in pharmacy under the name “ Atophan.” In this connexion 
its ailyl ester is particularly useful by reason of its low melting 
point, solubility in fat, and ready absorption by the skin. A 
number of unsaturated esters of differently substituted cinchonic 
acids are described, which, however, do not possess these properties. 
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2-Phenylquinoline-4-carboxylio acid is converted by boiling 
thionyl chloride into 2- phenylquinolineA-carboxyl chloride, m. p. 
81—82°. Allyl (x-phenylcinchonate is a pale yellow liquid, b. p. 
265°/15 mm., 215°/0*8 mm., m. p. 30°. The corresponding tin- 
namyl ester has m. p. 83°. Allyl 2-phenyl-6-methylquinoline- 
4t’Carboxylate forms pale yellow needles, m. p. 75—76°. Allyl 
2-piperonylquinolineA-carboxylate , m. p. 61°, $y-dibromo-n-propyl 
2-phenylquinolineA-carboxylate , m. p. 75°, $y-dibromo-a-phenyl- 
n-propyl 2-phenylquinolineA-carboxylate, needles, m. p, 103°, and 
Py -dibromopropyl 2-piperonylquinolineA-carboxylate , m. p. 102— 
103°, are also described. H. W. 

Isomerism of the fsoOxazolecarboxylic Acids. VI. 

M. Betti and S. Berlingozzi ( Gazzetta , 1921, 51, ii, 229—238).— 
It has been shown (Betti and Alessandri, A., 1915, i, 713; Betti, 
A., 1915, i, 896; Betti and Berlingozzi, A., 1915, i, 996, 997; Betti 
and Pacini, A., 1916, i, 222) that two 3 : 5-diphenyKsooxazole- 

4- carboxylic acids, m. p. 153° and 233° respectively, and two 

5- phenyl-3-methyK$<x)xazole-4-carboxylic acids, m. p. 157° and 
189° respectively, may be obtained. It is now found that, in 
either case, the acid with the lower melting point represents the 
unstable form and may be converted by boiling concentrated alkali 
hydroxide solution into the less readily fusible, stable isomeride; 
the inverse change has not been found possible. 

These results explain (1) why the amide obtained from 3-phenyl 
(or methyl)-4-benzylideneisooxazolone may yield the one acid when 
treated with dilute alkali hydroxide solution and the other when 
treated with the concentrated alkali, it being the amide of the 
unstable acid, and (2) why the ethyl ester obtained by the action 
of hydroxylamine on ethyl benzoyl- (or acetyl-)acetoacetate is 
hydrolysable only to the stable isomeric acid, with which it corre¬ 
sponds. The amides of the stable acids, and the ethyl esters of 
the unstable acids, have now been prepared. 

The isomerism of these acids may be due to the presence ill the 

one form of a double ring, thus 0<CV^ 5 as this formula 

contains an asymmetric carbon atom, experiments are being made 
on the optical resolution by means of alkaloids. 

The stable form of 3 : 5-diphenyKsooxazole-4-carboxylic acid, 
m. p. 233°, gives the following derivatives : chloride , which was 
obtained slightly impure in long, silky, almost white needles, m. p. 
88—89°. Amide, C 16 H 12 0 2 N 2 , which forms opaque, white, spherical, 
crystalline aggregates, m. p. 223°. Anilide, C 22 ^ie0^ 2 ^ crystal¬ 
lising in groups of small, yellow needles, m. p. 188°. The isomeric 
unstable acid, m. p. 153°, gives an anilide, crystallising in lustrous, 
deep yellow leaflets, m. p. 236°; the ethyl ester, obtained as an 
orange-yellow oil, and the chloride, obtained as a viscous, orange- 
yellow substance, could not be purified. 

The stable form of 5-phenyl-3-methylisooxazole-4-carboxylic 
acid, m. p. 189°, yields: a dense, oily, yellow chloride, difficult to 
purify; M an amide , C n H 10 O 2 N 2 , crystallising in opaque, white. 
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mammillary aggregates, m. p. 205°; and an anilide, which crystal¬ 
lises in groups of silky, white needles, m. p. 160°. The isomeric 
unstable modification, m. p. 157°, forms an oily, uncrystallisable 
chloride; an anilide, separating in lustrous, brown crystals, m. p. 
179°, and an ethyl ester, which was obtained as a dense, intractable 
oil. T. H. P. 

2:4-Diketo-5-phenyl-5-ethyltetrahydro-oxazole. J. Altwegg 
and D. Ebin (U.S. Pat., 1375949).—2 : 4-Diketo-5-phenyl-5-ethyl- 
tetrahydro-oxazole is prepared by dissolving 450 grams of a-phenyl- 
p-methyl-lactamide in 3 litres of boiling toluene, adding 700 grams 
of anhydrous potassium carbonate with stirring, slowly adding 
300 grams of ethyl chloroformate, heating the mixture for an hour, 
adding cold water, decanting, and treating the liquid with sulph¬ 
uric acid. An oily substance separates, which after some time 
solidifies to a crystalline mass, from which crystals, m. p. 63°, b. p. 
176°/3 mm., are obtained after cooling. The aqueous solution has 
an acid reaction and forms salts with alkali or alkaline-earth metals 
and magnesium. The 5-methyl derivative, m. p. 70°, may be 
similarly produced from a-phenyl-lactamide. 

Chemical Abstracts. 


A New Synthesis of Oxazines. Arthur Fairbourne and 
Harold Toms (T., 1921, 119, 2076—2078). 


Isatin and its Derivatives. III. 5 :5'-Di-isatylmethane and 
its Conversion into Quinoline Derivatives. W. Borsche and 
R. Meyer (Ber., 1921, 54, \B], 2841—2843; cf. Borsche and 
Sander, A., 1915, i, 299).—p-Diaminodiphenylmethane is readily 
converted by Sandmeyer’s method (A., 1919, i, 318) through 
4 : 4'-di(oximinoacetylamino)-diphenylmethane, yellow plates, m. p. 
212°, into 5:5'-di-isatylmethane (I), a reddish-yellow powder which 
does not melt at 300°. 



The latter compound readily combines with ketones, thus with 
acetone it yields 6 : 6'-7nethylene-di-(2-methylquinolineA-carboxylic 
acid) (II), a yellow powder, m. p. above 320°, and this when dis¬ 
tilled with lime, is converted into (S-diquinaldylmethane, colourless 
plates, m. p, 142°, which forms a yellow pier ate, darkens at 215°, 
m. p. 234° (decomp.). With acetophenone 5:5' -di-isatylmethane 
forms 6 : & , -methylenedi-( s 2-phenylquinolineA-carboxylic acid), m. p. 
265° (decomp.), which when distilled with lime yields diquinolyl - 
methane, silvery, glistening plates, m. p. 205°. F. M. R. 


Isatin and its Derivatives. IV. The Action of Hydrazine 
on Isatin and 1-Methylisatin. W. Borsche and Robert Meyer 
(Ber., 1921, 54, [J3], 2844—2853).—The interaction of hydrazine 
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and isatin should result, according to the conditions, in the form¬ 
ation of isatin hydrazone or di-isatinazine, but Curtius and Thun 
(A,, 1891, 1360) obtained only the former, and regarded it as a 

hydrazi-compound (<}<CV^). Staudinger and Kupfer (A., 1911, 

i, 751), on the other hand, concluded that the reaction products of 
hydrazine with aldehydes or ketones are hydrazones, and this view 
is supported by the investigation of the action of hydrazine on 
isatin and 1-methylisatin. If the products are hydrazi-compounds, 
the derivative of isatin should yield a triacetyl compound and the 
derivative of 1-methylisatin a diacetyl compound. Actually they 
yield diacetyl (I) and monoacetyl (II) compounds respectively, 
identical with the condensation products of acetylhydrazine with 
1-acetylisatin and 1-methylisatin: 



t c:n-nhac 

Jco 

NAc (I.) 


/V 


-ic:n*nhac 


• I im 
NMe 


(II.) 


Isatinhydrazone can be condensed with isatin or aldehydes under 
suitable conditions, the reaction being facilitated in most cases by 
the presence of a trace of mineral acid, but condensation does not 
occur with ketones. 

Tsatinhydrazone, small, flat, yellow needles, m. p. 237—238° 
(Curtius and Thun gave 229°), sublimes without decomposition 
in a vacuum, dissolves in hot dilute sodium hydroxide with an 
orange-red colour, and on cooling slender, dark yellow needles 
(o-aminophenylglyoxylic acid-hydrazone sodium salt?) separate, 
from which isatinhydrazone is regenerated by acetic acid. 1 -Acetyl- 
isatin-acetylhydrazone , yellow needles, m. p. 178°, is obtained by 
the action of acetic anhydride on isatinhydrazone, or by the action 
of acetylhydrazine on 1-acetylisatin in alcoholic solution. Benzyl - 
ideneisatinazine , orange-red needles, m. p. 195° (decomp.), is 
obtained by the interaction of isatinhydrazone and benzaldehyde 
in alcoholic solution. 

Piperonylideneisatinazine , small, orange-red needles, m. p. 250— 
251° (decomp.), is obtained by the interaction of isatinhydrazone 
and piperonaldehyde in alcoholic solution in presence of a drop of 
fuming hydrochloric acid. 

p -Nitrobenzylideneisatinazine forms orange-red plates, m. p. 
250—251° (decomp.). Di-isatinazine , glistening, dark red needles, 
decomposing at 295—296°, is best prepared by boiling an alcoholic 
solution of isatinhydrazone with isatin in presence of a few drops 
of fuming hydrochloric acid; it is hydrolysed by acetic acid and 
fuming hydrochloric acid to isatin and hydrazine, and with acetic 
anhydride it forms only a monoacetyl derivative, dark yellow, flat 
needles, decomposing at 220°. In continuation of a former investi¬ 
gation (A., 1902, i, 186), an attempt was made to convert March- 
lewski’s semicarbazone of isatin (A., 1896, i, 449) into the azine by 
boiling with aniline. The product was, however, the phenyl- 
carbamylhydrazone, C 8 H 6 ON!N*NH*CO*NHPh, yellow needles, 
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m. p. 233° (decomp.). 1 -Methylisatinhydrazone forms small, yellow, 
glistening needles, m. p. lOT—lOS 0 , is soluble in most organic 
solvents, but insoluble in dilute sodium hydroxide; it forms a red 
picrate , m. p. 112°, and a red hydrochloride , m. p. 182°. 1 -Methyl- 

isatinacetylhydrazone crystallises in thin, yellow needles, m. p. 
143°. Benzylidene-l-melhylisatinazine forms red plates, m. p. 156°. 
p-Nitrobenzylidene-l-methylisatinazine forms small orange-yellow 
needles, m. p. 245—246°. Di-l-methylisatinazine crystallises in 
light red needles, decomposing at 240—245° after darkening at 
about 235°. 

There is a great similarity between the behaviour of isatin and that 
of 1-methylisatin with hydrazine, but the corresponding isatic acids 
(o-aminophenylglyoxylic acids) in acetic acid solution exhibit a 
remarkable difference in their behaviour when treated with hydr¬ 
azine. o-Aminophenylglyoxylic acid yields* an intermediate pro¬ 
duct, C 16 H 14 0 4 N 4 ,2H 2 0, a pale yellow, crystalline powder, which 
is instantaneously converted into di-isatinazine by alcohol con¬ 
taining some hydrochloric acid. 1-o-Mcthylaminophenylglyoxylic 
acid, on the other hand, under similar conditions, yields a second 
hydrazone, oblique-angled, red prisms, m. p. 162—163°, believed 
to be a stereoisomcride*of that already described. F. M. R. 

Octabromoindigotin. Eug. Grandmougin (Compt. rend., 
1921, 173, 982—985).—Tetrabromoanthranilic acid, by the action 
of formaldehyde, gives a formalide, C 8 H 3 0 2 NBr 4 , which yields a 
nitrile and the latter on hydrolysis yields the glycine of tetrabromo¬ 
anthranilic acid . The glycine when boiled with acetic anhydride 
gives acetyltetrabromoindoxylic acid, which in ammoniacal solution 
is readily saponified and oxidised, giving octabromoindigotin. On 
oxidation in acetic acid solution with chromic acid, octabromo¬ 
indigotin gives tetrabromoisatin, and on reduction a leuco-derivative, 
the yellow sodium salt of which is only sparingly soluble. The 
original indigotin has a redder colour than the hexabromoindigotin. 

W. G. 

Deoxyindigotin. W. Borsciie and Robert Meyer (Ber., 
1921, 54, [B], 2854—2856).—An alcoholic suspension of indigotin 
is unaffected by boiling with hydrazine, but on adding sodium 
hydroxide and boiling for several hours, a deep green solution is 
obtained which deposits a yellow, crystalline precipitate on oxida¬ 
tion by air. This product, C 16 H 12 ON 2 > crystallises from 200 times 
its weight of glacial acetic acid in small, greenish-yellow needles, 
m. p. 317°. The authors name the product deoxyindigotin, and 
ascribe the following constitution to it: 

Neither deoxyindigotin nor the solution from which it is obtained 
are suitable for dyeing, but when deoxyindigotin is sulphonated 
with 36 times its weight of sulphuric acid for three-quarters of an 
hour at 40—45° it yields a monosulphonic acid, the sodium salt 
of which dyes wool or silk in golden-yellow shades which are very 
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fugitive to light. Similar deoxy-compounds are obtained by the 
action of hydrazine and sodium hydroxide on 5:5'- or 7 : 7'- 
dimethylindigotin, or dibromoindigotin, but thioindigo red is only 
converted into its leuco-compound. F. M. R. 

Benzoylation and Benzylation of 2 :5-Diketopiperazine. 

Takaoki Sasaki and Tokudji Hasuimoto ( Ber ., 1921, 54, [B], 
2688—2693).—2 : 5-Diketo-l : 4-dibenzoylpiperazine is prepared by 
the gradual addition of benzoyl chloride to a suspension of glycine 
anhydride in pyridine and subsequent heating of the mixture on 
a water-bath; it forms colourless crystals, m. p. 239—240°, 
whereas Scheiber and Reckleben (A., 1913, i, 969) record m. p. 
116°. It is smoothly converted into hippuric acid by means of 
sodium hydroxide solution at 37°. 2 :5-Diketo-l : 4-dibenzyl- 

piperazine (cf. Mason and Winder, T., 1894, 65, 190; Mannich and 
Kuptal, A., 1912, i, 217) cannot be prepared by the action of sodium 
ethoxide and benzyl chloride on glycine anhydride but is readily 
formed from diacetylglycine anhydride under similar conditions; 
it has m. p. 173—174°. The stability of the ring system is remark¬ 
ably increased by the introduction of the two benzyl groups. 

Diketopiperazines. XI. 3 : 5-Diketo-l-benzylhexahydro- 
l:4-diazine. J. V. Dubsky and E. Dingemanse (Ber., 1921, 
54, [B\, 2659—2667; cf. A., 1919, i, 289).—Iminodiacetonitrile, 
NH(CH 2 *CN) 2 , m. p. 78°, is conveniently prepared by the action of 
aqueous hydrocyanic acid (10%) on hexamethylenetetramine and 
is benzylated by the gradual addition of the nitrile and pyridine 
to benzyl chloride, which is heated at the temperature of boiling 
water. Benzyliminodiacetonitrile , CH 2 Ph*N(CH 2 *CN) 2 , large, pris¬ 
matic crystals, m. p. 45—45-5° (the unstable hydrochloride , m. p. 
105°, is described), is hydrolysed by boiling aqueous barium hydr¬ 
oxide solution to benzyliminodiacetic acid , CH 2 Ph*N(CH 2 , C0 2 H) 2 , 
colourless, matted needles, m. p. 197—198° (decomp.). The sub¬ 
stance behaves definitely as a monobasic acid and yields only a 
monopotassium salt even when treated with two molecular pro¬ 
portions of potassium hydroxide. The colourless zinc salt, 
CnHjiC^NZn, and the pale blue copper salt, C n H 14 0 4 NCu, are 
described. The latter gives an azure blue additive product , 
CnHii0 4 NC u ,NH3,2H 2 0, with ammonia. Benzyliminodiacetic acid 
gives a nitrate , C 11 H 13 0 4 N,HN0 3 , colourless needles, m. p. 117° 
(decomp.), and a hydrochloride , C 11 H 13 0 4 N,HC1, decomp. 197°. 
Benzyliminodiacetonitrile is transformed by methyl-alcoholic hydro¬ 
gen chloride into methyl benzyliminodiacetate hydrochloride , m. p. 
210°, which, however, could not be isolated in the homogeneous 
condition. The corresponding dimethyl ester could only be obtained 
as a pale yellow, viscous liquid which decomposes when distilled 
under diminished pressure. The corresponding diethyl ester is a 
brownish-yellow, viscous liquid with similar properties; in the form 
of its hydrochloride, the latter is converted by ammonia into its ethyl 
hydrogen ester and, finally, into the diamide , CH 2 Ph*N(CH 2 <30*NH 2 )2t 
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pale yellow, glistening needles, m. p. (anhydrous) 166° (+1^0^ 
m. p. 159°, which can also be prepared by the action of hydrogen 
peroxide on the nitrile. The anhydrous hydrochloride and its 
monohydrate , m. p. 222° (decomp.), are described. When heated 
at 180—190° under 8 mm. pressure, the diamide is transformed 
into benzyliminodiaceiimide [3 : 5-diketo-l-benzyl-l : 4 -hexahydrodi- 

azine] y CH 2 Ph*N<CQg 2 .QQ^NH, yellowish-white crystals, m. p. 
106°. 2 8 H. W. 


Diketopiperazines. XII. Attempted Preparation of 
1-Benzoyl-3 : 5-diketohexahydro-l : 4-diazine. J. V. Dubsky 
and E. Hoher (Ber., 1921, 54, [JS], 2667—2673; cf. preceding 
abstract).—A record of unsuccessful attempts to prepare 3 : 5- 
diketo-l-benzoylhexahydro-1 : 4-diazine from benzoyliminodiacet- 
amide by elimination of ammonia or from the corresponding mono¬ 
amide by loss of water. 

Benzoyiiminodiacetonitrile, colourless, lustrous leaflets, m. p. 
131—132° (cf. Bailey and Snyder, A., 1915, i, 389), is prepared 
conveniently by heating iminodiacetonitrile with a solution of 
benzoyl chloride in benzene at 110—120°; it is formed in small 
amount by the benzoylation of the iminodinitrile according to 
the Schotten-Baumann method. It could not be hydrolysed with 
hydrogen peroxide; it is converted by barium or potassium hydroxide 
almost exclusively into benzoyliminodiacetomonoamide, 
C0 2 H-CH 2 -NBz-CH 2 -C0*NH 2 , 

m. p. 190—191°. Methyl benzoyliminodiacetate , NBz(CH 2 *C0 2 Me) 2 , 
transparent prisms, m. p. 73—76°, is prepared by the action of 
benzoyl chloride on methyl iminodiacetate or, preferably, from the 
hydrochloride of the ester, benzoyl chloride, and sodium hydrogen 
carbonate. Jt is hydrolysed by aqueous barium hydroxide solution 
at the atmospheric temperature to benzoyliminodiacetic acid , 
NBz(CH 2 *C0 2 H) 2 ,H 2 0, glassy prisms, m. p. 88—90°; the barium 
salt, colourless leaflets (+1*5H 2 0), and the copper salt, pale blue 
powder (~f H 2 ()), are described. Benzoyliminodiacetodiamide, 
NBz(CH 2 *COvNH 2 ) 2 , m. p. 225—227°, is obtained by the action of 
ammonia on a solution of the methyl ester in alcohol. H. W. 


Diketopiperazines. XIII. J. V. Dubsky, E. Hoher, and 
E. Dingemanse (Ber.y 1921, 54, [J5], 2674—2678; cf. preced¬ 
ing abstracts). —2 : 5-Diketo piperazine- 1 : 4:-diacetodi-<x-naphthalide, 

C 10 H 7 -NH-CO-CH a -N<^*?5f>N-CH 2 -CO-NH-C 10 H 7 , decomposing 

above 313°, is obtained by the action of methyl iminodiacetate 
hydrochloride on a-naphthylamine at 170—175°. In spite of 
manifold variations in the experimental conditions, it was not 
found possible to conduct the operation in such a manner as to 

lead to the production of the ketopiperazine, NH<Cq^ 2 # q^>N* c 10 h 7 . 

The preparation of phenyliminodiacetimide from aniline and 
chloroacetamide has been recorded previously (Dubsky and 
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Granacher, A., 1918, i, 188); attempts to prepare the corresponding 
2:6-dimethyl derivative by the use of a-chloropropionamide 
yielded a mixture of oL-anilinopropionamide , NHPh*CHMe*CO*NH 2 , 
colourless, lustrous leaflets, m. p. 141 °, and <x-anilinopropionanilide , 
slender, silky needles, m. p. 126*5°. 

Hexaethylidenetetramine is highly resistant towards hydro¬ 
cyanic acid. H. W. 

Rosaniline-sulphurous Acid and its Colour Reactions with 
Aldehydes. Heinrich Wieland and Georg Schetjing (Ber., 
1921, 54, [J3], 2527—2555).—The hydrochloride of pararosaniline - 
leucosulphonic acid prepared by Hantzsch and Osswald (A., 1900, 
i, 256) was regarded as the substance which produces the well- 
known colour reactions with aldehydes. Subsequently, Diirr- 
schnabel and Weil (A., 1905, i, 947) obtained the free sulphonie 
acid, and products described as neutral and acid sulphites ” of 
pararosaniline. The latter authors’ product is the free base of 
the former authors’ hydrochloride, and is actually a trihydrate of 
pararosanilineleucosulphonic acid , crystallising in needles, whilst 
the so-called “ acid sulphite ” is the monohydra f e of pararosaniline¬ 
leucosulphonic acid , crystallising in oblique-angled plates. This 
sulphonie acid possesses an amphoteric character, and its hydro¬ 
chloride has been described by Hantzsch and Osswald ( loc . cit.). 
It forms a sodium salt, plates (2H 2 0), and an ammonium salt, fine 
needles (2H a O). Similar products are obtained from other dyes, 
namely, Ddbner s-violet-leucosulphonic acid , small, quadrangular 
monoclinic, yellow crystals (H 2 0), and Crystal-violet-leucosulpkonic 
acid , faintly violet powder (3H 2 0), which is extremely unstable. 

The so-called “ neutral sulphite ” is the pararosaniline salt 
of pararosanilineleucosulphonic acid , metallic glistening crystals, 
C(C 6 H 4 -NH 2 ) 3 -S0 3 -NH 2 :C fi H 4 :C(C 6 H 4 -NH 2 ) 2 . Similar colour salts 
of a mixed type have also been prepared, namely, the Crystal - 
violet salt of pararosanilineleucosulphonic acid , black, crystalline 
powder with a green, metallic lustre, and the pararosaniline salt of 
Malachite-green-leucosidphonic acid, black, microcrystalline powder 
with a green lustre. Pararosanilineleucosulphonic acid is not the 
substance which gives rise to colour reactions with aldehydes, for 
no reddish-violet colour is produced when acetaldehyde is added 
to a very dilute hydrochloric acid solution of pararosanilineleuco- 
sulphonic acid, and the latter can be isolated unaltered from the 
solution after removing the acetaldehyde in a vacuum. The colour 
reaction only occurs when the solution contains sulphurous acid. 
The solutiQn of pararosanilineleucosulphonic acid (I) in sulphurous 
acid is regarded as containing the A-sulphinic acid (II), thus : 

S0 3 H-C(C 6 H 4 -NH 2 ) 2 -C 6 H 4 -NH 2 +S0 2 71 

(I.) 

S0 3 H-C(C 6 H 4 -NH 2 ) 2 -C 8 H 4 -NH-S0 2 H 

(II.) 

The sulphur dioxide attached to the amino-group in II can be 
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removed completely by iodine, which distinguishes it sharply from 
the sulphonic group attached to the carbon atom. The first stage 
in the reaction is the formation of the A-sulphinic acid, and the 
sulphonic group is introduced subsequently. When an aldehyde is 
added to the colourless dilute solution of the rosaniline-sulphurous 
acid an intense bluish-red colour is produced owing to the conver¬ 
sion of the benzenoid triphenylmethane derivative into a quinonoid 
compound by some hitherto unknown means. It was not known 
definitely whether the aldehyde colouring matter still contains 
sulphurous acid in some form, or whether it is identical with the 
reaction product obtained by the interaction of rosaniline and one 
or two molecular proportions of aldehyde. Actually the aldehyde 
colouring matter contains S0 2 . When a solution of pararosaniline 
reacts with one molecular proportion of sulphur dioxide and one 
molecular proportion of acetaldehyde, an insoluble colouring matter 
(riT) separates in bluish-red flocks after a short time : 

nh 2 -c 6 h 4 -c:c 6 h 4 :nh 

0 6 H 4 -NH-S0 2 -CHMe-0H(Ho0) 

(III) 

With an excess of sulphurous acid, a colourless, crystalline product 
(4H 2 0) is formed : 

S0 3 H-C(C 6 H 4 -NH 2 VC 6 H 4 -NH-S0 2 -CHMe*0H 

“(IV) 

This A T -aldehyde-sulphurous acid pararosanilineleucosulphonic acid 
(IV) is also formed by the addition of acetaldehyde to a concen¬ 
trated solution of pararosanilineleucosulphonic acid in a slight 
excess of aqueous sulphurous acid. 

The colouring matter (III) is insoluble, whereas the colouring 
matter produced in the ordinary colour reaction with aldehydes is 
readily soluble, and is only formed when a further molecular pro¬ 
portion of sulphur dioxide is used, and the quantity of aldehyde 
is also increased. It would appear, therefore, that the latter 
colouring matter, when acetaldehyde is used, has the con¬ 
stitution : NH-C 6 H 4 :C(C 0 H 4 -NH-SO-O*CHMe-OH) 2 . The instability 
of this colouring matter on keeping is due to the hydrolysis of the 
aldehyde-sulphurous complex as such, for that does not give rise 
to colour reactions. F. M. R. 

Trypaflavin [3:6-Diamino-l-methylacridimum Chloride]. 

Hans Thieme (Ber. deut. Pharm. Qes. y 1921, 31, 323—344).— 
Normal trypaflavin is composed of equimolecular quantities of two 
stereoisomeric forms, one of which on treatment of the sulphate 
in aqueous solution with barium hydroxide is converted into the 
true stable quaternary ammonium base, whilst the other breaks 
down into diaminoacridine with loss of methyl alcohol. The 
trypaflavin sulphate which is formed on adding sulphuric acid to 
the aqueous solution of the base after filtering off the diamino¬ 
acridine, no longer behaves as a dual substance when the treat- 
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ment tvith barium hydroxide is repeated, as no diaminoacridine is 
formed, but, instead, the theoretical quantity of the quaternary 
base. The different behaviour of the normal sulphate and the 
above salt was also demonstrated by conductivity measurements 
of the two salts in reaction with barium hydroxide. Whilst in the 
one case a very rapid fall in conductivity during the first few 
minutes was observed, in the latter case, where no diaminoacridine 
was formed, no such rapid fall in conductivity occurred. In each 
case there was a slow continuous decline, but this was due to 
absorption of carbon dioxide by the free base. G. F. M. 

The Behaviour of certain Bisacylaminoethylene Derivatives 
prepared from Glyoxalines. A. Windaus, W. DOrries, and 
H. Jensen (Ber., 1921, 54, [J5], 2745—2755).—A series of examples 
is given of the fission of the glyoxaline ring by isovaleryl chloride 
with the product of bisacylaminoethylenes, the catalytic hydro¬ 
genation of the latter to the ethane derivatives, and the conversion 
of these into the corresponding amines. The bisbenzoylamino- 
ethylene compounds lose a molecule of benzoic acid and one of 
ammonia under the influence of alcoholic hydrogen chloride and 
pass into benzoylamino-ketones which are transformed by further 
action of the same reagent into aminoketones. 

A well-cooled aqueous solution of glyoxaline is converted by 
alternate addition of small amounts of isovaleryl chloride and 
potassium hydroxide solution into bisisovalcrylaminoethylene, which 
is conveniently characterised as its dibromide , slender needles, 
m. p. 164—165° (decomp.). Hydrogenation of the ethylene deriv¬ 
ative in the presence of spongy palladium gives bisisomlerylamino- 
ethane , C 2 H 4 (NH*CO*C 4 H 9 ) 2 , lustrous needles, m. p. 182°, which is 
converted by concentrated hydrochloric acid at 140° into ethylene- 
diamine dihydrochloride. Bisbenzoylaminoethylcno is tr,informed 
by boiling methyl alcoholic hydrogen chloride solution (10%) into 
aminoacetaldehyde, which is identified as glyoxalosazone. 

4(5)-Methylglyoxaline is converted by isovaleryl chloride and 
reduction of the initial product into v.$-diimvalerylaminopropane , 
colourless, slender needles, m. p. 172—173°, which is transformed 
into ap-diaminopropane ( dipterale , .yellow needles, m. p. 237° 
after previous darkening; dibenzoyl derivative, m. p. 192—193°). 
aP-Dibenzoylaminopropylene is transformed by alcoholic hydrogen 
chloride into aminoacetone. 

Hydrogenation of the product of the fission of histamine with 
isovaleryl chloride leads to the formation of a$§4rn$ovalerylamino- 
butane , slender needles, m. p. 196—197°, which is converted in the 
usual manner into ccfib-lriaminobutane trihydrochloride , needles, 
m. p. 209—210° (corresponding picraie , small, yellow needles, 
decomp, about 225°). The fission of histamine with benzoyl 
chloride and sodium hydroxide has been described previously 
(Windaus and Vogt, A., 1907, i, 978); the product thus obtained 
is converted by alcoholic hydrogen chloride into a h-dibenzoyl- 
amino-fi-ketobutane, NHBz*CH 2 *CO*CH 2 *CH 2 *NHBz, small, colourless 
needles, m. p. 151° (semicarbazone, needles, m. p. 172—173°). 
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Ethyl glyoxaline-4-propionate oxalate is transformed by benzoyl 
chloride and sodium carbonate into the ester , 

NHBz-CH:C(NHBz)*CH 2 -CH 2 -C0 2 Et, 
slender needles, m. p. 132—133° (the corresponding acid crystallises 
in needles, m. p. 156—157°); it is converted by boiling alco¬ 
holic hydrogen chloride into ethyl h-benzoylamino-y-ketovalercUe f 
NHBz*CH 2 *C0*CH 2 *CH 2 *C0 2 Et, coarse prisms, m. p.*101° (semi- 
carbazone , needles, m. p. 171°). 

The fission of histidine methyl ester has been described by Kossel 
and Edlbacher (A., 1915, i, 285); the unsaturated ester thus 
produced has been hydrolysed to the acid , 

NHBz-CH:C(NHBz)-CH 2 -CH(NHBz)‘C 0 2 H, 
small needles, m. p. 241°. The unsaturated ester is converted by 
hydrogen chloride dissolved in methyl alcohol into methyl <x&-di- 
benzoylamino-y-ketovcUerate> NHBz*CH 2 *C0*CH 2 *CH(NHBz)*C0 2 Me, 
lustrous needles, m. p. 173—174°; it gives a phenylhydrazone , pale 
yellow leaflets, m. p. 221—222°. H. W. 

The Nitro- and Amino-derivatives of 4-Phenylglyoxaline. 

Reginald Lindsay Grant and Frank Lee Pyman (T., 1921, 
119, 1893—1903). 

Aziminobenzene (1:2 : 3-Benztriazole). G. Ciiarrier and 
A. Beretta ( Gazzetta , 1921, 51, ii, 267—269).—Attempts were 
made to prepare o-benzoylaminophenyldiazoniuin chloride by the 
action of nitrous acid on benzoyl-o-phenylenediamine, but it was 
found that, under the most varied conditions, this reaction yields 

the benzoyl derivative of 1:2:3-benztriazole, C 6 H 4 <^ r >N, 

which crystallises in long, colourless needles, m. p. 112°. When 
dissolved in 95% alcohol and boiled in a reflux apparatus with 
30% sulphuric acid for nine hours, this compound is hydrolysed 
to 1:2 : 3-benztriazole, which is conveniently prepared by this 
method. T. H. P. 

Preparation of Triazoles of the Aromatic Series (i/^-Az- 
imides). Kalle & Co., Akt. Ges. (D.R.-P., 338926; from 
Chem. Zentr. y 1921, iv, 709).—o-Aminoazo-dyes, in particular those 
which contain amino- and hydroxyl-groups in addition to the 
amino-group present in the ortho-position to the azo-group are 
treated with cuprammonium salts. The product from diazotised 
sulphanilic acid and m-tolylenediamine is dissolved in water and 
treated with ammonia. An aqueous solution of copper sulphate 
and 25% aqueous ammonia solution is added and the mixture is 
heated at 90° for a few hours. On cooling, the ammonium salt of 

5- amino-2-p-sulphophenyl-6-methyl-p-aziminobenzene crystallises out. 

6- Amino-2-phenyl-\p-aziminobenzene , PhN<C^^C 6 H 3 ’NH 2 , is simi¬ 
larly obtained from benzeneazo-ra-phenylenediamine. It crystal¬ 
lises from glacial acetic acid and has m. p. 183°. The dye from 
diazotised 5-aminosalicylic acid and w-tolylene diamine gives 
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similarly 5-amino-2-p-hydroxy-m-carboxyphenyl-6-methyl-tj/-azimino- 
benzene, C0 2 H-C 6 H 8 (0H)-N<|>C 6 H 2 Me-NH 2 . G. W. R. 

Structure and Colour of the Azine Scarlets. Julius 
Berend Cohen and Herbert Grace Crabtree (T., 1921, 119, 

2055—2070). 

• 

Ring Closure with Hydrazinedicarbonamides containing 
Sulphur. Dithiourazole and Iminothiourazole. Emil Fromm 
(Ber., 1921, 54, [2?], 2840).—The author has prepared previously 
many of the compounds described by Arndt and Milde in their 
recent publication (A., 1921, i, 813), and the account of the work 
will appear shortly in the A nnalen . In general, the results obtained 
are in good harmony except in so far as the preparation of dithio¬ 
urazole and iminothiourazole is concerned, for which the author 
prefers the older process. H. W. 

The Electrochemical Oxidation of Azobenzene. Fr. 

Fichter and Wolfgang Jaeck (Hclv. Chim. Acta, 1921, 4, 1000 — 
i009).—Text-books of electrochemistry, in dealing with the ques¬ 
tion of the introduction of hydroxyl groups into the benzene 
nucleus by anodic oxidation, quote the conversion of azobenzenc 
into tetrahydroxyazobenzene (Heilpern, A., 1898, i, 249) as a 
smooth reaction. Heilpern’s analytical figures for the so-called 
tetra-acetyl derivative of tetrahydroxyazobenzene, however, repre¬ 
sent a triacetyl derivative as regards the carbon content, although 
the hydrogen content does not agree with this. Repetition of the 
oxidation shows that the product resembles that obtained by 
Heilpern, and is formed by the hydroxylation of azobenzene, 
although it is not tetrahydroxyazobenzene, but a complex mixture. 
Two of the reaction products have been isolated in the form of 
their acetyl derivatives from this mixture by means of their different 
solubilities in benzene; pp'-diacetoxyazobenzene, readily soluble in 
benzene, m. p. 193*5°, which on hydrolysis yields pp'-dihydroxy- 
azobenzene, brown crystals, m. p. 204°; diphenyl-pp'-bisazo- 
phenyl acetate, sparingly soluble in benzene, glistening orange-red 
crystals, m. p. 257°, which on hydrolysis yields diphenyl- pp'- 
bisazophenol, H0-C 6 H 4 *N:N-C 6 H 4 -(^H 4 -N:N-C 6 H 4 *0H, small, brown 
needles, m. p. 265°; the constitution was confirmed by synthesis 
from tetrazotised benzidine and phenol. 

For purposes of comparison, the isomcride, 

NPh:N*C 6 H 4 *0*C 6 H 4 *N:N*C 6 H 4 *OH, 
for which the name 4' -hydroxy -4:4 "-bisazo-benzolyl ether is suggested, 
in which azobenzolyl represents the group C 6 H 5 *NIN*C 6 H 4 , was 
synthesised; p-hydroxyazobenzenc condensed with p-nitrochloro- 
benzene for twelve hours at 240° yields azobenzolyl-p-nitrophenyl 
ether, small, brown crystals, m. p. 125°, which is reduced in aqueous- 
alcoholic solution by sodium sulphide to azobenzolyl-p-aminophenyl 
ether , pale brown, glistening scales, m. p. 100—101°. Prolonged 
reduction converts the latter compound into its hydrazo- derivative, 
m. p. 212°, which is reoxidised by air to the azo-compound. WEen 
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azobenzolyl-p-aminophenyl ether is diazotised and coupled with 
phenol, 4' -hydroxy -4 : 4 "-bisazobenzolyl ether , brown crystals, m. p. 
198°, is formed; its acetyl derivative crystallises in plates, m. p. 
183°. F. M. R. 

Action of Diazo-salts on Aromatic Sulphonamides. I. 

Pavitra Kumar Dutt, Hugh Robinson Whitehead, and Arthur 
Wormall (T., 1921, 119, 2088—2094). 

Separation of the Proteins of the Serum. M. Piettre and 
A. Vila (Bull. Soc. Chim. Biol., 1921, 3, 483—489).—A simplified 
method for the separation of serum-albumin and serum-globulin 
is described. Serum is neutralised with hydrochloric or sulphuric 
acid and the proteins are precipitated by addition of acetone or 
alcohol. Treatment of the precipitate with water removes the 
albumin, which is again precipitated, after filtration from the 
globulin, by addition of acetone. E. S. 

The Electric Charge of Haemoglobin. L. Michaelis and 
Y. Airila (Biochem. Z., 1921, 118, 144—149).—Cataphoretic 
experiments show that haemoglobin behaves as a complex ampho¬ 
lyte. At the isoelectric point, the cataphoretic movement is nil, 
and with increasing or decreasing P H there is a continuous increase 
in the cataphoretic velocity. These results disprove Straub and 
Meier's contentions (A., 1921, i, 72). H. K. 

Viscosity of Gelatin Solutions. Clarke E. Davis, Earle 
T. Oakes, and Harold H. Browne (J. Amer. Chem . Soc., 1921, 
43, 1526—1538).—Three kinds of gelatin have been examined to 
ascertain the effect on the viscosity of gelatin solutions of (a) the 
ageing of the solution, (b) the method of producing the solution, 
(e) the hydrogen-ion concentration, (d) the concentration of the 
gelatin, and (e) the hydrolysis of the solution. It is shown that 
viscosity determinations of gelatin solutions can be made by an 
Ostwald viscosimeter with a maximum error of 0*5%. Gelatin 
solutions increase in viscosity with age at different rates, depending 
on the concentration of the gelatin, the type of gelatin, and the 
hydrogen-ion concentration. For any given gelatin solution a 
maximum viscosity is attained at an age of solution of about twenty- 
four hours. A decrease in viscosity after the maximum is reached 
indicates bacterial decomposition. Gelatin solutions show a 
maximum viscosity at a hydrogen-ion concentration represented 
by P h ~;M)— 3*5 at 25°. The viscosity of gelatin solutions is not a 
simple function of the concentration of the gelatin. Both the 
hydrogen and hydroxyl ions catalyse the hydrolysis of gelatin in 
solution, but the hydroxyl ion is more powerful in this respect than 
the hydrogen-ion. Excessive temperatures accelerate the hydrolysis 
of gelatin, whilst actual boiling of the solutions causes very rapid 
hydrolysis. J. F. S. 

An Unidentified Base among the Hydrolytic Products of 
Gelatin. Donald D. van Slyke and Alma Hiller ( Proc . Nat . 
Acad . Sci., 1921, 7, 185—186).—The non-amino-nitrogen pre- 
cipitable from the products of the acid hydrolysis of proteins is 
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assumed to be entirely in the histidine and arginine. When 
arginine is estimated directly, the remaining non-amino-nitrogen 
is assumed to be histidine. A comparison of the histidine obtained 
on this assumption with that obtained by Koessler and Hanke’s 
direct colorimetric method (A., 1920, ii, 67) gave satisfactory 
results for casein, edestin, and fibrin, but not for gelatin. A hitherto 
unknown base must therefore be present among the products of 
the hydrolysis of gelatin which are precipitable by phosphotungstic 
acid. This was obtained by successive removal of the other bases 
from the phosphotungstate fraction, after removal of phospho¬ 
tungstic acid. Attempts to crystallise the free base were un¬ 
successful. It is hygroscopic and decomposes slowly at 100°. 
The ratio of total nitrogen to amino-nitrogen is 2 : 1 and is not 
increased by prolonged boiling with 20% hydrochloric acid or by 
heating in a bomb tube with 25% sulphuric acid. It is concluded 
that it is not a peptide. G. W. R. 

Origin of Melanin from Pyrrole. II. Action of Organ 
Extracts on Pyrrole. The Sepia of the Cuttlefish. Pietro 

Rondoni ( Sperimentale , 75, 33—44; from Chem. Zentr ., 1921, 
iii, 887).—An aqueous extract of the ink-sac of cuttlefish (previously 
freed from secretion) gives a distinct blackening with pyrrole. It 
is weaker in the case of an extract heated for ten minutes, but is 
deepened by addition of ferrous sulphate solution. Similar results 
are obtained with extract from the skin of frogs. The phenomenon 
is confined to melanogenic organs and is of colloidal character. 
A pyrrole oxydase may be present. The inky secretion (sepia) 
appears to be a suspensoid associated with a protective colloid 
which prevents precipitation by the electrolytes in sea-water. 
From the similar properties of sepia and Angeli’s “ pyrrole-black ” 
it is concluded that a pyrrole ring occurs in the former. 

G.W. R. 

Action of Hydrolytic Enzymes. II. Marc H. Van Laer 

(Bull Soc. Chim. Belg., 1921, 30, 261—265; cf. A., 1921, ii, 445).— 
The author’s hypothesis, that a hydrolytic enzyme owes its activity 
to its capacity for adsorbing substrate and hydrogen ions, involves 
the possibility of an enzyme acting on all hydrolysable substances 
which it adsorbs. In such a case, the optimal concentration of 
hydrogen ions should be independent of the particular substrate 
acted on, for this optimum is regarded as a characteristic of the 
enzyme itself, being the point beyond which the coagulating effect 
of further increases in the concentration of hydrogen ions, on the 
enzyme particles, preponderates over their catalytic effect on 
hydrolysis. Among the hydrolytic transformations effected by 
malt extract, those relating to starch, proteins, esters, and amygdalin 
(cf. A., 1921, i, 488) are all subject to the same optimal reaction, 
and may accordingly be due to one enzyme. J. H. L. 

Some Errors in the Study of Invertase Action. Warren 
C. VosBtiRGH ( J . Amer. Chem. Soc., 1921, 43, 1693—1705; cf. 
Nelson and Vosburgh, A., 1917, ii, 252).—Invertase solutions are 
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subject to loss in activity when diluted, the magnitude of the 
loss varying with the invertase preparation and the substances 
present in the water used for the dilution. Dilution with distilled 
water results in less loss than is the case if very dilute acids are 
used and for practical purposes is consistent if the dilution is not 
too great. When an invertase solution is added to solutions con- 
• taining sucrose, losses in activity are less than when the sucrose 
is absent. The velocity of hydrolysis of sucrose by invertase is 
greater when a citrate or acetate buffer is used as the source of 
hydrogen ions than when citric or acetic acid respectively is so used. 
Both dilute and stock solutions of invertase lose strength on keeping, 
the former faster than the latter. W. G. 

Toxicity. I. The Action of Quinine on Invertase. Peter 
Bona and Ernst Bloch (Biochem. Z., 1921, 118, 185—212).— 
The inhibitory action of quinine hvdrochloride on invertase is 
dependent on the P H of the solution. The more alkaline, the 
greater the toxic effect. This indicates that the free base is the 
active agent. The same applies to the action on paramcecia. 
Optochin, eucupin, and vuzin behave similarly, the two former 
being equivalent to quinine; vuzin is considerably more active. 
Quinidine has a greater toxic effect than quinine. H. K. 

Toxicity. III. The Action of m- and p-Nitrophenols on 
Invertase. Peter Bona and Emerich Bach ( Biochem . Z., 
1921, 118, 232—253).—The inhibitory action of these phenols is a 
time process. There is also a distinct threshold value for each, 
beyond which only a relatively small variation of concentration is 
possible without producing complete inhibition. The process is 
not reversible, this being attributed to an irreversible destruction 
of the ferment. H. K. 

The Action of Metallic Copper and Silver on Diastase. 
The so-called Oligodynamic Phenomena. A. Luger ( Biochem. 
Z., 1921, 117, 153—160).—Diastase inactivated by contact with 
metals is more or less reactivated by treatment with certain salts 
such as potassium cyanide and sodium thiosulphate. H. K. 

Enzymes. VIII. Conditions of Action of Amylases. 

W. Biedermann and Amin Bueha (Fermentforach., 1921, 6, 56— 
83; cf. A., 1921, i, 11, 468).—The results of previous investigators 
on the hydrogen- or hydroxyl-ion concentrations under which 
amylases act are fully discussed and their bearing on the different 
theories which have been advanced to explain enzyme action is 
considered. 

As regards the retarding influence of hydroxyl ions on diastatic 
action, there exists always an upper limiting amount of enzyme for 
which the optimum activity persists in spite of the alkaline re¬ 
action. For less quantities of the enzyme, the action is retarded 
to an extent which increases as the amount of enzyme diminishes. 
Such “ subliminal ” amounts of enzyme may, however, be rendered 
active under the same reaction conditions if the degree of activity 
vol. cxxn. i. d 
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and therewith the diastatio power is raised by addition of suitable 
ionic mixtures to the solution. 

Similarly, the action of diastatic enzymes is prevented by a 
Certain definite hydrogen-ion concentration, this depending, how¬ 
ever, on the amount of enzyme present in the solution. Malt 
diastase is far more “ acid-proof ” than the ptyalin of saliva, the 
former exerting its optimum activity when the acidity is such that 
the action of the latter is prevented. T. H. P. 

Chemical Investigation of Amylases and Related Enzymes. 

H. C. Sherman (Carnegie Inst. Washington Yearbook y 1919, 18, 
328—330).—A neutral solution of sodium aspartate corrected the 
abnormally low results obtained by the action of purified pancreatic 
amylase on potato starch which had previously been purified by 
washing with very dilute alkali and subsequent thorough washing 
with specially purified water. The neutral solution of sodium 
aspartate also accelerated the rate of hydrolysis of wheat, maize, 
rice, and potato starches by purified pancreatic amylase, by purified 
malt amylase, by commercial pancreatin, or by saliva, but had no 
such action on their hydrolysis by a simple extract of malt, or by 
either the commercial or a laboratory preparation of the amylase of 
Aspergillus oryzce. When soluble starch was used as the substrate 
and the reducing sugar produced was estimated gravimetrically, 
similar results were obtained. When this technique was used, and 
asparagine was substituted for sodium aspartate, essentially similar 
results were obtained; however, the asparagine apparently pro¬ 
duced a slight increase in the activity of taka-diastase. When both 
asparagine and a neutral solution of sodium aspartate were added 
to a digestion mixture, the results were such as were obtained by 
use of either of the two compounds in its optimum concentration. 
Thus the activating effects of aspartic acid and asparagine were 
interchangeable rather than additive; their effect was not due to a 
change in the hydrogen-ion concentration, or to the sodium ion, or to 
the mere concentration of electrolyte, since optimum concentrations 
of chlorides and phosphates were already present. The effect was, 
in a sense, specific, since neutral sodium aspartate increased the 
enzymic activity when the optimum amounts of chlorides and 
phosphates were present, but could not completely replace chlorides 
in the activation of pancreatic amylase. Chemical Abstracts. 

Importance of Acidity for Cyanohydrin Synthesis and the 
Non-existence of Rosenthaler’s syn-Emulsin. E. Nordefeldt 
(Biochem. Z. t 1921, 118, 15—33).—The formation of benzaldehyde- 
cyanohydrin is largely conditioned by the P H of the solution, the 
synthetic action increasing rapidly with increase of P u . The 
enzymatic nature of emulsin in this reaction is an unnecessary 
assumption, the increased velocity in its presence being due to 
removal of hydrogen-ions by adsorption of benzoic acid. The speci¬ 
ficity of emulsin in producing optical activity in the hydroxy-nitrile 
formed is not necessarily enzymatic, as the results of Fajans (A., 
1908, ii, 268) with quinine and quinidine have shown. H. K. 
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Toxicity. II. The Action of Quinine on Serum-lipase. 

Peter Rona and Dora Reinicke (Biochem. Z., 1921, 118, 213— 
231).—Quinine hydrochloride inhibits the action of lipase similarly 
to the inhibition produced by atoxyl (A., 1921, i, 69). The action 
depends on the P H of the medium, being more pronounced with 
increasing P H , and is independent of the particular salt of quinine 
used. The inhibiting action on animal sera is only obtained at 
concentrations of quinine one hundred to one thousand times that 
observed with human sera. H. K. 

The Enzyme Phosphatase-Phosphatese. H. P. Baren- 

drecht ( Biochem . Z., 1921, 118, 254—255).—Euler and Ohlsen’s 
experiments (A., 1912, i, 61) support the radiation hypothesis of 
enzyme action. H. K. 

Additive Reactions of Phosphorus % Haloids. II. The 
1:4- Addition of Phosphenyl Chloride. James B. Con ant and 

S. M. Pollack (J. Amer. Chem. Soc., 1921, 43, 1665—1669; cf. 
A., 1920, i, 454).—Dichlorophenylphosphine reacts with phenyl 
styryl ketone in acetic acid solution to give phenyl-fi-benzoyl-ai-phenyl- 
ethyl phosphinic acid , COPh*CH./CHPh-PPhO*OH, m. p. 220— 
225° (decomp.). In acetic anhydride as a solvent, the product is 

an unsaturated cyclic anhydride , CH<^Qp^p>PPhO, which 

readily reacts with water to give the ketophosphonic aoid. The 
structure of the anhydride is shown by the fact that it combines 
with one equivalent of bromine and the product reacts with water 
to give two stereoisomeric phenyl-$-bromo-$-bcnzoyl-<x-phenylethyl - 
phosphinic acids , CHBzBr'CHPh-PPhOOH, which may also be 
prepared by bromination of the ketophosphinic acid. One has 
m. p. 150° and the other m. p. 195° (decomp.). They are both 
decomposed by aqueous alkali, giving phenyl styryl ketone, hydrogen 
bromide, and phenylphosphonic acid. W. G. 

Addition Reactions of Phosphorus Haloids. HI. Th* 
Reaction with Distyryl Ketone and Phenyl Cinnamylidene- 
methyl Ketone. James B. Con ant, Albert H. Bump, and 
Harold S. Holt (J. Amer . Chem . Soc. y 1921, 43, 1677 — 1684; 
cf. preceding abstract).—Phosphorus trichloride acts on distyryl 
ketone in acetic acid solution to give p-cinnamoyl-a-phenylethyl- 
phosphonic acid (cf. A., 1918, i, 74), which, when acted on by 
bromine in chloroform solution, yields %-phcnyl-$-{<x.'$'-dibromo- 

-phenylpropionyiyeihylphosphinic acid , 

CHPhBr-CHBr-CO-CH 2 -CHPh-PO(OH) 2 , 
m. p. 180—182°. This compound readily loses hydrogen bromide 
under the influence of alcoholic potassium hydroxide, giving 
&-phenyl-$-(GL'-bromocinnamoyl)-ethylphosphinic acid, 
CHPh!CBrCOCH 2 *CHPh*P0 3 H a , 

m. p. 130—132°, which on oxidation with ozone gives hydrogen 
bromide, benzoic acid, and a.-phenyl-ft-glyoxyethylphosphinic acid , 
C0 2 H*C0 # CH 2 *CHPh*P0«H 2 , m. p. 183° (decomp.), and this phos- 
phonic acid on heating loses carbon monoxide, yielding a -phenyl- 
$<arboxyethylphosphinic add . 

d * 
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A similar series of reactions occurred when the phosphorus 
trichloride was replaced by phosphenyl chloride. The products 
Obtained were phenyUoL-phenyUfi-cinnamoylethylphoaphinic acid, 
CHPh:CH-CO-CH 2 *CHPh-PPhO-OH, 
m. p. 235—236°; phenyl - cn-phenyl -p -carboxyethylphosphinic acid , 
m. p. 212°; phenyl-(x.~phenyl-fi-(oi$'-dibromophenylpropionoi/l)-ethyl 
phoaphinic acid , m. p. 195° (decomp.); phenyl-aL-phenyl-$-{<x-bromo~ 
cmnamoyl)-ethylpho8phiroic acid , m. p. 200°. 

Phenyl cinnamylidenemethyl ketone condensed with phosphorus 
trichloride in acetic anhydride to give a poor yield of $-ben,zoyl- 
v-styrylethylphosphinic acid , CHPh!CH*CH(CH 2 Bz)‘P0 3 H2, m. p. 
159—161°, and with phosphenyl chloride in acetic acid solution 
to give phenyl-$-benzoyl-<x-slyrylethylpho8phinic acid , 
CHPh:CH-CH(CH2l3z)-PPhO-OH, 

m. p. 200°, which on oxidation with ozone gave benzaldehyde as 
one of the products, the combination thus taking place in the 
1 : 4-position. W. G. 

New Organic Compounds of Phosphorus. IV. Phos- 
phineimines. H. Staudinger and Ernst Hauser ( Helv . Chim. 
Acta , 1921, 4, 861—886).—It has been shown previously (Stau¬ 
dinger and Meyer, A., 1920, i, 106) that phosphines react with 
azides to give phosphazides which decompose spontaneously into 
phosphineimines: NPhIN:N+PPh 3 —NPh!N'NIPPh 3 —*■ 
NPhIPPh 3 . By operating at a low temperature, it has now been 
found possible to effect the isolation of certain phosphazides. 
The behaviour of phosphines towards azides has been more fully 
examined. 

The greatest reactivity towards phenyl- and benzoyl-azides is 
exhibited by tertiary phosphines, among which the alkyl com¬ 
pounds are the most active. Triphenylstibine, triphenylarsine, 
and a number of tertiary amines are found to be indifferent 
towards azides, and the substances thus conform to the general 
rule that phosphorus shows the most pronounced tendency to 
pass into the quinque valent state. TriphenyJ phosphine and 
triethylphosphine react readily in cold dilute solution with a 
number of azides, and the reaction does not appear to be influenced 
to a marked degree by the presence of substituents in the latter. 
It therefore appears probable that the azides, the aliphatic diazo- 
eompounds, and nitrous oxide, all of which behave in the same 
manner towards phosphines, are to be regarded as substances 
possessing the unsaturated group, INsN, for which the name 
“ azen ” is proposed. The independence of the reaction on the 
presence of substituents in the nitrogenous component thus receives 
an explanation, since it is unlikely that the behaviour of the 
terminal nitrogen atom would be influenced greatly by a change 
in group at the third nitrogen atom. 

The reactivity of the phosphineimines depends greatly on the 
presence of substituents. In general, derivatives of triethylphos¬ 
phine are more active than those of triphenylphosphine and 
A-alkylated phosphineimines react more readily than the corres- 
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ponding A r -arylated compounds. Benzoylated phosphineimines 
are relatively very stable. Generally, the phosphineimines are 
readily hydrolysed in accordance with the scheme NRIPRo+HgO 
[R 3 P(OH)-NHR] ->R 3 P:0+NH 2 R. They yield salts with 
acids, some of which are stable towards cold water. They react 
readily with carbonylene derivatives containing twin double bonds 
(carbon dioxide, carbimides, and ketens), giving oxides of the 
tertiary phosphines, and a similar change is observed with thio- 
carbonylene compounds and other substances with twin double 
bonds (sulphur dioxide, etc.). On the other hand, they do not 
react in the cold with substances containing a simple carbonyl 
group even if the latter is unusually activated. Similarly, simple 
reactions are not observed with other substances containing an 
unsaturated bona, such as nitrosobenzene. 

Phosphine does react with an ethereal solution of phenylazide 
or benzoylazide. Phenylphosphine and phenylazide evolve nitrogen 
violently after some time, but the other products have not been 
examined. 

The following substances are described. Triphenylphosphineimine. 
azide, PPh 3 !NH,N 3 H (from triphenylphosphine and hydrogen 
azide in benzene solution), a colourless, crystalline powder, m. p. 
196° (decomp.), which is stable in dilute aqueous solution, but is 
hydrolysed by dilute acids to triphenylphosphine oxide. Triphenyl - 
phosphine methylimine, NMeIPPh 3 , a colourless, crystalline mass 
which is very sensitive towards moisture, m. p. (about) 62—65°; 
it is converted by carbon dioxide into triphenylphosphine oxide 
and methylcarbimide and by carbon disulphide into triphenyl¬ 
phosphine sulphide and methylthiocarbimide. Ethylazide , a colour¬ 
less, mobile liquid, b. p. 48°. T riphenylphosphinc-etliylimine , a 
colourless, crystalline substance, m. p. (indefinite) 90°, which is 
transformed by ethyl iodide into the compound , C 22 H 25 NPI, m. p. 
164—165°. Ethyl azidoacetate and triphenylphosphine give a 
glassy mass which is hydrolysed to triphenylpho&phme oxide and 
glycine ester hydrochloride and is transformed by methyl iodide 
into the compound , C^H^OoNPI, m. p. 103—104°. 

Triphenylphosphinephenylimine is transformed by phenylcarb- 
imide into triphenylphosphine oxide and carbodiphenyldi-imide, and 
by benzophenone, after prolonged heating at 150°, into triphenyl¬ 
phosphine oxide and benzophenoneaniline. Benzaldehyde at 100° 
gives triphenylphosphine oxide and benzylideneaniline. Sulphur 
dioxide very readily gives thionylaniline, whereas a reaction is 
not observed wdth nitrobenzene, diphenyl-A T -phenylnitron, iodo- 
benzene, or diphenylsulphoxide. Triphenylphosphine-^-naphihyh 
azide , C 10 H 7 *N!N # NIPPh 3 , a yellow, crystalline powder, decomp. 
63—65°. Triphenylphosphine-cL-napkthylimine, a yellow, crystal¬ 
line powder, m. p. 141—143°. TriphenylphosphiriebenzoyUmine , 
colourless crystals, m. p. 193—194°, which is unusually stable and 
exhibits very feebly basic properties. Phenyldieihylphmylphos - 
phazide 9 NPh.'N—NIPPhEto, a pale yellow, crystalline powder, 
m. p. 51—52° (decomp.). Phen yldi et hylphosph i nep he nylim i ne , 
NPh!PPhEt 2 , a colourless, crystalline powder, m. p. 69—70°, 

d* 2 
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which has only feebly basic properties. Phenyldiethylphosphine- 
benzoylimine, colourless crystals, m. p. 73—74°, which decomposes 
into phenyldiethylphosphine oxide and benzonitrilo when distilled. 
Triethylphosphineimine azide , PEt 3 INH,N 3 H (from triethylphos- 
phine and hydrogen azide in light petroleum solution). Triethyl - 
phosphinemethylimine, NMe!PEt 3 , a colourless liquid, b. p. 94— 
96°, which is extremely sensitive to moisture. Triethylphosphine - 
cthylimine , a colourless liquid, b. p. 93*5°/ll mm., is highly reactive 
towards unsaturated compound; with carbon dioxide or ethyl 
thiocarbimide it gives dieihylcarbodi-imide, NEt!CINEt, a colourless 
liquid, b. p. 24-5°/ll mm. Triethylphosphinephenylimine , a pale 
yellow, oily liquid, b. p. 116°/0-08 mm. Triethylphosphinebenzoyh 
imine, colourless crystals, m. p. 62*5—63°. Boiling triethylphos¬ 
phine is readily acted on by nitrous oxide with formation of triethyl¬ 
phosphine oxide and nitrogen. Trmoamylphosphine, b. p. 131 — 
J32°/ll mm., combines with phenyl azide to yield trmoamylphos - 
phinephenylphosphazidc , P(C 5 H n ) 3 !N’N!NPh, a yellow, crystalline 
precipitate, m. p. 57—58°, which decomposes readily with formation 
of triisoamylpliosphinephenylimine , a colourless liquid, b. p. 
161°/0-04 mm. Triisoamylphosphine-ethylimine , a colourless liquid, 
b. p. 119°/0-23 mm.; the intermediately formed phosphazide 
appears to be relatively stable, but it was not isolated. H. W. 

Organic Compounds of Phosphorus. V. Action of Car- 
bonylene Derivatives on Phosphazines. H. Staudinger and 
W. Braunholtz (Helv. Chim. Acta , 1921, 4, 897—900).—It has 
been shown previously that phosphineimine derivatives, phos- 
phinemethylene derivatives, and phosphine sulphides react with 
carbonjdene or thiocarbonylene compounds to give phosphine 
oxides and substances of the types R*NICIX, 0R 2 !CIX, and SX7X 
respectively, and that the compounds just named are particularly 
reactive (cf. Staudinger and Meyer, A., 1920, i, 106; Staudinger, 
Rathsam, and Kjelsberg, A., 1921, i, 33). The work has now 
been extended to the phosphazines, but the results are generally 
unsatisfactory. 

Triphenylphosphinebenzophenoneazine reacts readily with phenyl- 
earbimide, but the primary product polymerises rapidly to a 
colourless product of high molecular weight which evolves phenyl - 
earbylamine freelv when heated. Reaction appears to occur thus : 

pph 3 :N-N:cPh 2 +o:c:NPh -> pph 3 o+cPh 2 :N-N:c:NPh(^N t> 4 

0Ph 2 :C:NPh+N 2 ) -> polymeride -> C:NPk+( ?)CPh 2 :N:N. Re¬ 
action proceeds similarly, but more slowly, with phenylthioearb- 
imide. With carbon disulphide the phosphazine gives poly- 
merides of high molecular weight, which could not be purified 
instead of the desired compound, CPb 2 IN*NICIS, which might 
decompose into nitrogen and CPh 2 !C;S. Carbon dioxide reacts 
verv slowly with the phosphazine and does not appear to give 
diphenylketen. Sulphur dioxide gives a well-defined additive 
compound with tripnenylphosphinebenzophenoneazine, from which 
the unchanged phosphazine can be regenerated by very cautious 
heating; at a slightly higher temperature, fission of the phosphazine 
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occurs with evolution of nitrogen and formation of triphenylphos- 
phine oxide, benzophenone, and sulphur, probably in accordance 

with the scheme: 

—^CPh 2 ISIO—> CPh 2 X)+S. The reaction is highly complicated, 
since the phosphine sulphide and small amounts of thiobenzo- 
phenone are also produced. A complex change takes place also 
with thionylaniline, yielding the phosphine oxide and sulphide 
and an oil which gives benzophenone and many other products 
when heated. H. W. 

Organic Compounds of Arsenic. VI. Fission of Alkylated 
or Arylated Aisine Hydroxybromides. Wilhelm Steinkopf 
and Gustav Schwen ( Ber ., 1921, 54, [£*], 2802—2811).—Under 
the influence of heat, the hydroxy-bromides of tertiary arsines 
suffer, in part, decompositions analogous to those experienced by 
the trialkylhalogenoammonium hydroxides and on this account 
appear to have the constitution [AsR 3 Br]OH. On the other hand, 
their complete hydrolysis to trialkyl-(aryl)arsine oxides or their 
hydroxide and the pyrogenic fission to alkyl bromide and aryl 
and dialkyl-(aryl)-arsenious acid are more readily expressed by 
the formula [AsR 3 OH]Br. The formulation with quinquevalent 
arsenic, AsR 3 Br*OH, gives a formal picture, but not an explanation 
of their reactions. 

Phenyldimethylarsine hydroxybromide is decomposed when 
heated at 160—180° in a vacuum into phenyltrimethylarsonium 
bromide and phenylmethylarsenic acid, which remain in the flask, 
a distillate of higher boiling point which is converted by being 
heated with methyl iodide into phenyltrimethylarsonium iodide, 
phenyltrimethylarsonium tri-iodide, and (?) phenyldibromoarsine 
[which thus in accordance with the observations of Steinkopf 
and Schwen (A., 1921, i, 694) must contain phenyldimethylarsine 
and phenylmethylbromoarsine], and a distillate of lower boiling 
point containing methyl bromide, water, and methyl alcohol. 
Fission under atmospheric pressure at about 195° gives a distillate 
containing methyl bromide, methyl alcohol, and aqueous hydro- 
bromic acid and a residue consisting of arsenious acid and phenyl¬ 
trimethylarsonium bromide which are insoluble in ether together 
with phenyldimethylarsine and phenylmethylbromoarsine and 
diphenylbromoarsine, which dissolve in ether and are transformed 
by methyl iodide into phenyltrimethylarsonium iodide and tri¬ 
iodide, diphenyldimethylarsonium tri-iodide, and diphenyliodo- 
arsine. The changes are represented by the schemes: (1) 

AsPhMe 2 Br*OH -> AsPhMe 2 +HOBr -> HBr+O; (2) 
AsPhMeoBr-OH AsPhMeBr+MeOH; (3) 2AsPhMe*Br-OH 

2MeBr+2AsPhMe’OH (AsPhMe) 2 0+H 2 0. The phenyl- 

methylarsine oxide reacts with the liberated hydrogen bromide 
thus, (AsPhMe) 2 0+2HBr=2AsPhMeBr+H 2 0, whereas the phenyl¬ 
trimethylarsonium bromide is a secondary - product derived from 
methyl bromide and phenyldimethylarsine. The changes (1) ami 


PPh 3 *N—NICPh 2 
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(2) are similar to those suffered by trialkylhalogenoammonium 
hydroxides. 

Triphenylarsine hydroxy-bromide is decomposed in a vacuum 
at about 250°, giving two distillates, the more volatile of which 
contains bromobenzene, water, and hydrobromic acid, whereas 
the less volatile is a mixture of bromobenzene, triphenylarsine, 
and diphenylbromoarsine, since it is converted by methyl iodide 
into triphenylmethylarsonium tri-iodide and diphenyldimethyl- 
arsonium tri-iodide. The presence of phenol could not be estab¬ 
lished. Fission, which is not quantitative, occurs in accordance with 
the schemes : AsPh 3 Br*OH —> AsPh 3 +HOBr —> HBr+O and 
AsPh 3 Br*OH —> 2PhBr+H o 0-j-(AsPh 3 ) 2 02AsPh 2 Br+H 2 0. 

H. W. 

Organic Compounds of Arsenic. V. Action of Cyanogen 
Bromide on Phenylated Tertiary Arsines. Wilhelm Stein- 
KorF and Gustav Sciiwen ( Per ., 1921, 54, [J3], 2791—2801; cf. 
A., 1921, i, 694).—Phenylated tertiary arsines unite with cyanogen 
bromide in much the same manner as do the trialkylarsines (Stein- 
kopf and Muller, A., 1921, i, 404) to give cyanobromides which 
undergo normal fission into alkyl haloid and cyanoarsine except in 
the case of triphenyl arsine cyanobromide, the decomposition of 
which follows a complex course, leading, in part, to regeneration 
of the initial material. The ability of the di- and tri-phenylarsines 
to form bromocyanides, whereas the corresponding amines appear 
to be indifferent towards cyanogen bromide, is attributed to the 
more positive character of the arsenic atom. 

Phenyldimethylarsine bromocyanide , AsPhMe 2 Br*CN, a colourless, 
microcrystalline powder, m. p. 94—96°, is prepared by the gradual 
addition of a solution of bromocyanogen in dry light petroleum to 
phenyldimethylarsine dissolved in the same medium, the apparatus 
used being that described by Wolfram (A., 1921, ii, 395). It is 
converted by moisture into phenyldimethylarsine hydroxy-bromide , 
AsPhMe 2 Br # OH, lustrous needles, m. p 162 J , which is converted 
by silver oxide into phenyl dim ethylarsine dihydroxide. The latter 
is transformed readily into phenyldimethylarsine hydroxy-chloride, 
colourless needles, m. p. 163°, phenyldimethylarsine hydroxy-picrate, 
needles, m. p. 132°, and phenyldimethylarsine hydroxy-iodide, 
yellow needles, m. p. 117°. Phenyldimethylarsine iodocyUnide , 
yellow, crystalline powder, m. p. 93 , is prepared from its com¬ 
ponents and is converted by moisture into the hydroxy-iodide 
just described. Phenyldimethylarsine bromocyanide is decomposed 
by heat into cyanophenyl methyl arsine, AsPhMe*CN, b. p. 127°/11 mm. 

Diphenylmethylarsine bromocyanide , AsPh 2 MeBr*CN, a colourless, 
voluminous, crystalline powder, m. p. 61—62°, is prepared from 
its components; it is converted by moisture into diphenylmethyl¬ 
arsine hydroxy-bromide, transparent crystals, m. p. 118^ (corre¬ 
sponding picrate , m. p. 137°). The bromocyanide is converted bv 
heat into methyl bromide and diphenylcyanoarsine , AsPL/C^, 
m. p. 31-5°, b. p. 19I 0 /11 mm. 

Triphenylarsine bromocyanide , colourless, relatively coarsely 
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crystalline powder, m. p. (indefinite) 130—140° after softening at 
120°, is converted by moisture into triphenylarsine hydroxy- 
bromide, m. p. 168° (corresponding picrate , yellow needles, m. p. 
162—103°). H. W. 

Aromatic Arsenic Compounds. IX. Diazoamino-com¬ 
pounds of p-Aminophenylarsinic Acid and its Derivatives* 

Walter A. Jacobs and Michael Heidelberger (J. Amer. Chem. 
Soc 1921, 43, 1632—1645; cf. A., 1920, i, 107, 108, 110, 111, 
114, 116, 117).—It has previously been observed by Ehrlich and 
Bertheim that p-aminophenylarsinic acid can be diazotised and 
the resulting diazo-compound coupled without difficulty, yielding 
azo-dyes (cf. A., 1907, i, 812). The authors now show that this 
reaction can be extended to the preparation of well-defined diazo- 
amino-compounds containing the arsinic acid residues, and several 
such groups of compounds have been prepared and are described. 
For the treatment of experimental trypanosomiasis these com¬ 
pounds possess certain inherent disadvantages, and their use has 
been discontinued. The following compounds are described. 

I) iazobenzene(4-arsinic acid)dimethylamine, m. p. 182° (decomp.), 
giving a sodium salt; diazobmzaie(4-arsinic acid)dieihylamine , 
m. p. 195—200° (decomp.), and its sodium salt; diazobenzene( 4- 
arsinic acid)piperidine, m. p. 162—163°, and its sodium salt; 
hmdiazobenzene(4-arsinic acid)pentamethylenetetramine f m. p. 210— 
212° (decomp.), and its sodium salt. 

Diazobenzene(4-arsinic acid)aniline , m. p. 112—113° (decomp.), 
and its sodium salt; diazobenzene{4-arsmic acid)methylaniline , 
m. p. 160—162° (decomp.), and its sodium salt; diazobenzene(4- 
arsinic acid)-j)-toluidine , m. p. 130—132°, and its sodium salt; 
diazobenzcne(4-arsinic acid)-4'-cMoroaniline , m. p. 177° (decomp.), 
and its sodium salt; diazobeuzene (4-arsinic acid)-o-anisidine , m. p. 
95—99° (decomp.), and it* sodium salt; diazobenzene(4-arsinic 
acid)-p-anisidine, m. p. 116—119° (decomp.), and its sodium salt; 
diazobenzene{4-arsinic acid)-4 r -aminoacetanilide, m. p. 165—170° 
(decomp.), and its sodium salt; diazobenzene(4-arsinic acid)-4 f - 
aminophenol , its benzoic ester, m. p. 155—158° (decomp.), and its 
sodium salt; diazobcnzi ne(4-arsinic acid)-4'-aminoacetophenone, m. p. 
177—178° (decomp.), and its sodium salt. 

J) iazobenzene(4-arsinic acid)-o-aminobenzoic acid , m. p. 160° 
(decomp.), and its mono - and di-sodium salts; diazobenzene( 4- 
arsinic acid)-m-aminobenzoic acid , m. p. 141°, and its mono - and 
di-sodium salts; diazobenzene(4-arsinic acid)- p -ami nobenzoic acid , 
and its monosodium salt; methyl diazobenzene-4-arsinic acid-3'- 
amino-Q'-methoxybenzoale, m. p. 90—95° (decomp.), and the free 
acid, m. p. 140° (decomp.), and its disodium salt; diazobenzene(4- 
arsinic acid)-3'-aminoanisic acid , m. p. 150—155° (decomp.), its 
methyl ester, m. p. 150° (decomp.), and its disodium salt; methyl 
diazobenzene(4-arsinic acid)-&-aminopiperonylate and the corre¬ 
sponding sodium salt; diazobenzene(4-arsinic acid)-4 f -aminocinnamic 
acid , m. p. 155—160° (decomp.), its ethyl ester, m. p. 155—160° 
(decomp.), its disodium salt, and the sodium salt of the ethyl ester; 
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diazobenzene(4-arsinic acid)-4'-amino phenylarsinic acid, m. p. 154° 
(decomp.), and its mono- and di-sodium salts. 

Diazobenzene(4-arsinic acid)phenylglycine and its sodium salt; 
diazobenzene(4-arsinic acid)-p-tolylglycine, m. p. 148—149° (de¬ 
comp.), and its sodium salt; diazobenzene(4-arsinic acid)benzyl- 
glycine , m. p. 155—160° (decomp.); diazobenzene(4-arsinic acid) A'- 
methoxyphenylglycine , its sodium salt, its ethyl ester and the 
sodium salt of the ester; diazobenzene{4-arsinic acid) -4' -ethoxy- 
phenylglycine, its sodium salt, its ethyl ester, and the sodium salt 
of the ester. 

Diazobenzene(4-arsinic acid)A'-aminophenoxyacetic acid , m. p. 
132° (decomp.), its disodium salt, its ethyl ester, m. p. 132—133° 
(decomp.), and the sodium salt of the latter; the acetamide , m. p. 
162° (decomp.), and its sodium salt, and the acetomethylamide , m. p. 
170° (decomp.), and its sodium salt; diazobenzene(4-arsinic acid)- 
4 '-methylaminophenoxyacetic acid , m. p. 155—160° (decomp.); 
diazobenzene(4-arsinic acid) -3' -methylA'-aminophenoxyacetic acid , its 
disodium salt, its methyl ester, and the sodium salt of the latter; diazo- 
benzene(4-arsinic acid)A'-amino-2'-methylphenoxyacetic acid , its di¬ 
sodium salt, its methyl ester, m. p. 143 — 144° (decomp.), and the 
sodium salt of the latter; methyl diazobenzene{4-arsinic acid) A'-amino - 
2' : 5'-dimethylphenoxyacetate, m. p. 120° (decomp.), and the di¬ 
sodium salt of the free acid; methyl diazobenzene(4-arsinic acid)- 
4'-amino-2'-methyl-5'-impropylphenoxy acetate, m. p. 145° (decomp.), 
and the disodium salt of the free acid; methyl diazobenzene (4- 
arsinic acid)A'-amino-3'-methyl-6'-isopropylphcnoxyacetate and the 
disodium salt of the free acid ; diazobenzene(4-arsinic acid)-2'-bromo- 
4'-aminophenoxyacetic acid, m. p. 120° (decomp.), its methyl ester, 
m. p. 154—155° (decomp.), and its disodium salt; diazobenzene(4- 
arsinic acid)-6-bromo-4-amino-2-methylphenoxyacrtic acid, m. p. 
155° (decomp.), its disodium salt, and its methyl ester, m. p. 188' 
(decomp.); diazobenzene(4-arsinic acid)-4'-amino-5'-acetophenoxy- 
acetic acid, its disodium salt, and its methyl ester, m. p. 155° (de¬ 
comp.) ; G-diazo-o-toluene(3-arsinic acid)-p-aminophe?ioryacetic acid , 
its disodium salt, and its methyl ester, m. p. 130-—132 c (decomp ) ; 
diazo-2-bromobenzene(4-arsinic acid)-p-aminophenoxyacetic acid, m. p 
130° (decomp.), its disodium salt, its methyl ester, m. p. 123--125 
(decomp.), and the sodium salt of the ester. W. (5. 

Aromatic Arsenic Compounds. X. Azo-dyes derived 
from p-Aminophenylarsinic Acid. Walter A. Jacobs and 
Michael Heidelberger (J. Amer. Chem. Soc., 1921, 43, 1646— 
1654; cf. preceding abstract).—It has been found that certain 
classes of aromatic amino-compounds yield aminoazo-dyes at once 
when coupled with diazotised arsanilic acid or give diazoamino- 
eompounds which rapidly undergo rearrangement, giving the dyes. 
In most cases the reaction between the amino-compound and the 
diazotised arsanilic acid proceeded smoothly, but the isolation 
and purification of the resulting dyes was often difficult. The 
following compounds are described :— 

1 -Amino-2-methoxynaphthalene-4-azobenzeneA'-arsinic acid ; 1- 
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amino-4-methoxynaphthalene-2-azobenzene-4'-arsinic acid , m. p. 
195° (decomp.)* 

4-Meihylamino-b-carboxybenzeneazobenzene-4'-arsinic acid and its 
mono - and di-sodium salts; 4-ethylamino-5-carboxybenzeneazo- 
benzene-4:'-arsinic acid and its monosodium salt; 4-iso amylamino- 
b-carboxybenzeneazobenzene-4'-arsinic acid , its hydrochloride , and its 
monosodium salt; 4-amino-2 : 3 -dimethoxy-5-carboxybenzeneazobenz- 
ene-4'-arsinic acid , its hydrochloride , and its monosodium salt; 
2-amino-4 : 5-dimethoxy-3-carboxybenzeneazobenzene-4'-arsinic acid , 
its hydrochloride , and its monosodium salt. 

4-Ben zene(4'-arsinic acid)azo-phenylglycine , m. p. 170—175° 
(decomp.), and its hydrochloride ; 4-6ettzefte(4'-ammc acid)azo- 
2-methylphcnylglycine, m. p. 157° (decomp.), and its hydrochloride ; 
4-benzene(4'-arsinic acid)azo-2-methoxyphenylglycine , m. p. 167° (de¬ 
comp.), and its sodium salt; 4-6ettzene(4'-ammc acid)azo-2-ethoocy- 
phenylglycine , m. p. 245—250° (decomp.), and its sodium salt; 
a!-benzene(4-arsinic acid)azo-ai.-naphthylglycine, m. p. 275° (decomp.), 
and its disodium salt. 

4- Benzene{4'-arsinic acid)azo-phenylaminomethanesulphonic acid , 
As 0 3 H 2 -C 6 H 4 -N:N-C 6 H 4 -NH-CH 2 -S0 3 H, m. p. 187—189°, and its 
disodium salt; 4-benzene(4' -arsinic acid)azo-2-methoxyphenylamino- 
methanesulphonic acid , m. p. 158—160° (decomp.), and its disodium 
salt. 

6- Benzene (4 '-arsinic acid)azo-3-aminophenoxy acetic acid , 

As03H 2 *c 6 h 4 -n:n-c 6 h 3 (nh 2 )-o-ch 2 -co 2 h, 

its hydrochloride , and its monosodium salt; b-benzene(4'-arsinic 
acid)azo-3-amino-4-methylphenoxyacetic acid , m. p. 242—243° (de¬ 
comp.), its hydrochloride , and its monosodium salt; 4J>ewzewe(4'- 
arsinic acid)azo-b-amino-2-methylphenoxyaceiic acid , m. p. 187— 
188° (decomp.), its hydrochloride , and its monosodium salt; 4 -benz¬ 
ene^' -arsinic acid)azo-3-amino-b-methoxyphenoxyacctic acid , and 
its hydrochloride; 4-amino-b-mefhoxy-3-[phenyl-(4'-arsinic acid)azo]- 
phenoxyacetic acid , its hydrochloride and its monosodium salt; 
b-benzene(4'-arsinic acid)azo-4-amino-l : 2-bisphenoxyacetic acid , and 
its monosodium salt; fi-benzene(4-arsinic acid)azo-oL-amino-tx '- 
naphthoxyacetic acid , m. p. 285° (decomp.), and its disodium salt; 
a 7 -benzene(4-arsinic acid)azo-a.-amino-fi-naphthoxyacetic acid and its 
disodium salt; b-benzcne{4'-arsinic acid)azo-2-hydroxy-phenoxyacetic 
acid and its monosodium salt. W. G. 

Preparation of Dimethyl- and Diphenyl-arsinecarboxylic 
Acids. AndrIs Job and Henri Guinot (Fr. Patents 521119 and 
521469 ; from Chan. Zcntr 1921, iv, 870—871).—Cacodyl cyanide, 
AsMe^CN, and diphenylarsine cyanide, AsPh 2 *CN, respectively, arc 
submitted to hydrolysis by the usual methods for the preparation 
of carboxylic acids from nitriles. By hydrolysis of cacodyl cyanide 
with dilute sulphuric acid and subsequent neutralisation with 
calcium hydroxide, the calcium salt of dimethylarsinecarboxylic 
acid is obtained, from which the free acid, AsMe 2 *C0 2 H, is formed 
by decomposition with acids and recrystallisation from an appro¬ 
priate solvent. It reddens blue litmus and gives stable salts with 

d** 
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a number of common metals and alkaloids. Diphenylarsinecarb - 
oxylic acid, AsPh 2 *C0 2 H, is similarly prepared. By treatment of 
diphenylarsine cyanide with hydrogen peroxide or substances 
forming hydrogen peroxide, diphenylarsinoformamidc , 

AsPh 2 -CONH 2 , 

is formed with evolution of oxygen and may be obtained by crystal¬ 
lisation from suitable solvents. It is decomposed by nitrous acid, 
giving nitrogen and diphenylarsinecarboxylic acid. G. W. R. 


Organo-chromium Compounds. II. Abnormal Salt For¬ 
mation of Chromium Pentaphenyl Hydroxide. Chromium 
Tetraphenyl Salts (Elimination of a Phenyl Group). Franz 
Hein (Ber ., 1921, 54, [B], 2708—2727; cf. A., 1921, i, 826).—It 
has been shown previously that chromic chloride or chromyl 
chloride is converted by magnesium phenyl bromide in cold ethereal 
solution into a mixture of bromides from which chromium penta¬ 
phenyl bromide can be isolated in small amount and in an impure 
state; the most definite compound of the series is chromium penta¬ 
phenyl hydroxide, CrPh 5 *0H,4H 2 0. Attempts to isolate the pure 
pentaphenyl salts by the action of acids or salts on the crystalline 
base lead in a surprising manner to the loss of a phenyl group and 
formation of chromium tetraphenyl salts, the only exception to 
this regularity being found in the production of the pentaphenyl 
carbonate. The tetraphenyl salts, in so far as they are soluble 
in a mixture of alcohol and water, yield neutral solutions and are 
therefore not hydrolysed. Their normal behaviour is shown by 
the observation that the haloids give immediate precipitates with 
silver nitrate solution, and, with suitable acids, give precipitates 
of the corresponding sparingly soluble chromium tetraphenyl 
salts. They have also a marked tendency towards the formation 
of complex salts and polyiodides. Attempts to isolate chromium 
tetraphenyl hydroxide by the electrolysis of an alcoholic solution 
of the iodide were only partly successful. The author considers 
that the phenyl group is liberated in the nascent condition; it is 
present in the solutions largely in the form of phenol (the formation 
of which is attributed to the action of dissolved or atmospheric 
oxygen and, to some extent of water), of diphenyl and of a solid 
acidic substance which could not be characterised completely. 

The action of a freshly-prepared, very dilute alcoholic solution 
of chromium pentaphenyl hydroxide on a dilute, aqueous alcoholic 
solution of Reinecke’s salt leads to the precipitation of chromium 


tetraphenylchromiietrathiocyanatodiammine , Ph 4 Cr Cr|9^®| 4 , thin, 

f olden-yellow leaflets, m. p. 175° (decomp.), when placed in a 
ath at 165°. The salt is also obtained from the P-modification of 


the base. It is somewhat sensitive to rise in temperature and to 
prolonged desiccation over concentrated sulphuric acid. It is 
extraordinarily stable when preserved beneath alcohol or mixtures 


of alcohol and water. Determinations of the molecular weight in 
freezing nitrobenzene indicate extensive dissociation, which is 


presumably ionic in character. A compound of chromium tetra- 
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phenyl iodide with chloroform, CrPh 4 I,CHCl 3 , dark brownish-red, 
rhombic leaflets, is prepared conveniently by agitating the base 
with hydriodic acid or aqueous potassium iodide solution and 
chloroform, and is isolated from the chloroform extract. If the 
latter is treated with two to three times its volume of ether, a 
second salt (+£CHC1 3 ) separates. The solvent can be removed 
by gentle heating, leaving chromium tetraphenyl iodide , m. p. 178° 
(decomp.), after being placed in a bath at 165—170°. The salt 
appears to be somewhat associated in boiling chloroform, but 
dissociated in freezing phenol. It forms complex salts with silver 
iodide or mercuric chloride, which, however, are remarkably less 
stable than the parent substance. It gives a periodide , CrPh 4 I 5 , 
chocolate-brown prisms, when its solution in alcohol or chloroform 
is slowly added to an alcoholic solution of iodine. Chromium 
tetraphenyl bromide is prepared in the same manner as the iodide; 
it forms orange-coloured, rectangular platelets (+£CHC1 3 ) which 
readily loses the chloroform and then has m. p. 136°, and is 
considerably less stable than the corresponding iodide. Chromium 
tetraphenyl perchlorate , CrPh 4 C10 4 , is prepared from the penta- 
phenyl base and perchloric acid in aqueous alcoholic solution; it 
forms orange-red crystals which are very unstable when dry and 
explode when gently warmed or lightly struck. Chromium tetra¬ 
phenyl dichromate , (CrPh 4 ) 2 Cr 2 0 7 , golden-orange leaflets, is most 
conveniently prepared by mixing solutions of the base and am¬ 
monium dichromate in methyl alcohol; it is somewhat unstable 
and decomposes in a few days when exposed to the air or pre¬ 
served over calcium chloride, very readily in the presence of 
phosphoric oxide. It explodes when heated. 

Chromium pentaphenyl carbonate , (CrPh 5 ) 2 C0 3 ,6H 2 0, orange- 
coloured leaflets, is most readily prepared by the preservation of the 
concentrated aqueous mother-liquors from the preparation of the 
base exposed to air and in an ice-chest. It has m. p. (indefinite) 
118—119°, after softening at about 108° when placed in a bath 
pre-heated at 95°. A dihydrate and a monohydrate are also described. 

H. W. 

Organo-chromium Compounds. III. Chromium Tri¬ 
phenyl Hydroxide and its Salts. Franz Hein (Ber., 1921, 54, 
r B\ 2727—2744; cf. A., 1921, i, 82G and preceding abstract).— 
Further examination of the solution of bases obtained by the 
action of silver oxide on the chromium polyphenyl bromide has 
disclosed the presence of chromium triphenyl hydroxide which 
remains dissolved after the separation of chromium pentaphenyl 
hydroxide. It is characterised by its extreme solubility in water. 
The solutions leave a strongly alkaline, syrupy, transparent, reddish- 
black mass when evaporated. In general, they are very unstable 
when highly concentrated, but may be preserved almost indefinitely 
when dilute and in the absence of light and air. Characteristic 
precipitates are obtained by the addition of many mineral acids 
or their alkali salts, but these are generally amorphous; it is re¬ 
markable that their colour resembles closely that of the corre- 

d **2 
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sponding tetra- and penta-phenyl compounds. The most char¬ 
acteristic salt is chromiumtripheny lehr omit etrathiocyanatodiammine, 

CrPh 3 ^ r |gQ^| 2 > which is prepared by adding an aqueous alcoholic 

solution of Reinecke’s salt to a similar solution of the base, until 
the precipitate commences to become distinctly flocculent, filtering 
and adding an excess of Reinecke’s salt to the filtrate. The second 
amorphous precipitate becomes microcrystalline when preserved 
beneath the mother-liquor. It is preferably preserved beneath 
alcohol, when it remains unchanged for a long period, whereas, 
when washed with alcohol and ether and left exposed to air, it 
becomes discoloured and has an odour of diphenyl after three to four 
days. It crystallises with 2H 2 0, of which approximately \ mole¬ 
cule is lost on exposure to air, whereas a molecule is lost when it 
is dried immediately after its preparation over concentrated sulphuric 
acid. The monohydrate loses a further quantity of water when 
preserved over concentrated sulphuric acid, but decomposition 
occurs simultaneously. If, however, the freshly-prepared dihydratc 
is exposed to air in the absence of light and warmth for one to one 
and a half days and is then placed in a vacuum over concentrated 
sulphuric acid, it rapidly becomes completely dehydrated, giving 
a salt which can be preserved unchanged in the absence of air for a 
few hours, but which decomposes rapidly on exposure to air. The 
monohydrate and dihydrate have m. p. 168° when placed in a 
bath pre-heated to 155°. Like the corresponding tetraphenyl 
compound, they are transformed by great pressure into a viscous, 
resin-like mass. Determinations of the molecular weight of the 
dihydrate in freezing nitrobenzene gave abnormally low results, 
which are explained by the loss of one molecule of water; under 
similar conditions, the monohydratc behaves as if very extensively 
dissociated electrolytically. 

Chromium triphenyl iodide , CrPh 3 I,Et 2 0, is prepared by the 
addition of potassium iodide or hydriodic acid to an aqueous 
solution of the base in the presence of chloroform, into which the 
iodide passes. The concentrated chloroform solution is poured, 
after being dried, into ether; the iodide is thereby precipitated 
initially as an oil which gradually becomes solid. The hygroscopic 
salt can be preserved for a considerable period in a vacuum over 
concentrated sulphuric acid, but is unstable in the presence of dry 
or moist air. Like the corresponding tetraphenyl compound, the 
salt gives an amorphous additive compound with mercuric chloride 
and an amorphous periodidc . 

Chromium triphenyl perchlorate , CrPh 3 C10 4 , can be prepared in 
the microcrystalline form by the fractional precipitation of a 
solution of chromium triphenyl hydroxide with dilute perchloric 
acid. It is preferably preserved in an ice-chest under a mixture of 
alcohol and ether; in the dry state, it is more labile and explosive 
than the corresponding tetraphenyl compound. 

The results described in this and the preceding communication 
show that chromium pentaphenyl and triphenyl bromides are 
present in the “ crude bromide.” The latter greatly predominates 
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when the original action is too prolonged or when the temperature 
is allowed to rise; both bromides, however, appear to be primary 
products. In addition, small amounts of chromium phenyl com¬ 
pounds are formed which are insoluble in alcohol but readily soluble 
in chloroform to intensely olive-green solutions. They appear to 
be highly complex, probably containing several chromium atoms 
with differing valency within the molecule. They are formed 
invariably by the auto-decomposition of the orange chromium phenyl 
compounds, particularly when the process is oxidative. This fact 
appears to explain the greater extent of their formation when 
ohromyl chloride in place of chromic chloride is treated with 
magnesium phenyl bromide. H. W. 


Physiological Chemistry, 


Subcutaneous Absorption of Oxygen in Mountain Climbing 
and Aviation. Raoul Bayeux (Compt. rend., 1921, 173, 937— 
939).—The resistance to subcutaneous injection of oxygen diminishes 
as the height increases in the ascent of a mountain. That this is 
not due to the fatigue of climbing is shown by experiments conducted 
in a decompression chamber. In the latter experiment, the de¬ 
crease in resistance was accompanied by a slight increase in the 
beat of the pulse and a very slight increase in the velocity of respir¬ 
ation. The reverse process occurs as the altitude decreases or the 
pressure in the chamber increases. The injection of oxygen was 
not accompanied by formation of a gaseous tumour and the oxygen 
was rapidly absorbed. W. G. 

Influence of Temperature on the Reaction of the Blood. 

Jos6 M. de Corral (Biochem. Z ., 1921, 117, 1—9).—The reaction 
of blood at 38° is P n =0’22 lower than at 18°, in agreement with 
Michaelis and Davidoff’s findings (A., 1912, ii, 1184), provided that 
the blood is in equilibrium with carbon dioxide at 38° and then 
measured at 18°. If the blood is in equilibrium with carbon 
dioxide at both temperatures, then the P n is independent of tem¬ 
perature as found by Hasselbalch (A., 1917, i, 490). The results 
with serum still show discrepancies. H, K. 

Excretion of Sweat and the Composition of the Blood. 

Eberhard Wilbrand ( Biochem . Z., 1921, 118, 61—66).—Heavy 
perspiration is followed by a thickening of the blood; parallel with 
this there is a loss of protein and sodium chloride from the serum. 
The residual (non-precipitable) nitrogen of the blood and the content 
of fat are unaltered. H. K. 

Concentration of the Blood. II. The Action of Diuretics 
of the Purine Group on the Exchange of Substances between 
the Tissues and the Blood. W. Nonnenbruch (Arch. expt. 
Path. Pharm ., 1921, 91, 332—341).—Theophylline, theocine, and 
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euphylline cause the blood to lose water, which is soon replaced. 
The serum proteins increase often to a very large extent, not only 
relatively, but absolutely, and this stream of protein from the 
tissues into the serum even occurs after extirpation of the kidneys. 

G. B. 

An Effect of the Ingestion of Colostrum on the Composition 
of the Blood of New-born Calves. Paul E. Howe (J. Biol . 
Chem., 1921, 49, 115—118).—The blood of the new-born calf does 
not contain euglobulin or pseudo-globulin I, but after ingestion of 
colostrum relatively large amounts of these proteins are present. 
If no colostrum is given, they are only formed slowly. The function 
of colostrum seems to be to supply them rapidly. G. B. 

Calcium Content of Blood Plasma and Corpuscles in the 
New-born. Martha R. Jones (J. Biol. Chem ., 1921, 49, 187 — 
192).—The whole blood contains 8-8 mg., the corpuscles 5-0 mg., 
the plasma 12-3 mg. of calcium per 100 c.c. The average for plasma 
is higher and for corpuscles and whole blood less than for older 
children. In the first twelve days of life, the average percentage 
of red cells dropped from 55 to 42%. G. B. 

Action of Pilocarpine on the Composition of the Blood. 

A. Bornstein and Robert Vogel (Biochem . Z., 1921, 118, 1—14). 
—Pilocarpine administered to dogs alters the distribution of water 
in the body, the blood showing increased content of haemoglobin, 
corpuscles, and serum proteins. This change is only partly to be 
attributed to excretion of water from the body. In addition, 
pilocarpine produces hyperglycaemia in dogs and rabbits. Extir¬ 
pation of the pancreas has no inhibiting action on these results, 
but atropine is antagonistic to all. H. K. 

Blood and Metabolism Studies with Radium Emanations. 

J. Hauenstein ( Munch , med . Woch ., 1921, 68, 809 — 810; from 
Chem . Zentr 1921, iii, 795).—Observations were made of the 
effect of radium radiations on the numbers of red and white blood 
corpuscles and on the behaviour of the individual leucocyte forms 
in cases of carcinoma of the uterus. Red corpuscles disintegrate 
and decrease in amount under the influence of y-rays. Leucocytes 
increase in number. There is a relative and absolute increase in 
neutrophiles and a relative although not absolute decrease in 
lymphocytes. No effect was observed on the large, white blood 
cells, and the mononuclear, eosinophile, and basophile cells. 

The metabolism experiments showed that the nitrogen content 
of the urine decreased markedly during and after treatment. 
Similar results were obtained for uric acid. Acetone and aceto- 
acetic acid were not found. The figures for indican were abnormal 
and slight albuminuria was observed. G. W. R. 

Permeability of the Red Corpuscles of Human Blood for 

Anions. Ernst Wiechmann (Pfinger’8 Archiv , 1921, 189, 109— 
125; from Chem. Zentr., 1921, iii, 895).— In native human blood 
the chlorine ion is distributed between corpuscles and plasma in 
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the ratio 1:2-1. This distribution is unaltered by isotonic sodium 
chloride solution. In the presence of sodium sulphate solution, 
chlorine ions pass out from the corpuscles. The partition ratio 
between corpuscles and suspending liquid is found to be 1 :19-7 
for the sulphate ion, 1 : 9*7 for the phosphate ion, and 1 : 3*1 for 
the bromine ion and the chlorine ion, under similar conditions of 
experiment. The permeability for the phosphate ion increases 
with the temperature. Permeability for the bromine ion is de¬ 
creased by the presence of calcium. “ Cyanol,” “ light green- 
F.S,” “ setopalm,” and “ ponceau 2R ” were scarcely absorbed after 
two hours. G. W. R. 

Quinine Haemolysis. Alfred Lijger ( Biochem . Z., 1921, 
117, 145—152).—When treated with quinine, blood corpuscles 
show a diminished resistance to acids and an increased resistance 
to alkalis. In the presence of saline solution, such corpuscles 
show a diminished resistance to water, but an increased resistance 
to saponin. H. K. 

The Amino-acid Content of Plasma and Corpuscles accord¬ 
ing to Bang. A. Costantino ( Biochem. Z ., 1921, 117, 140— 
144).—Polemical against I. Bang (cf. A., 1916, i, 528). H. K. 

Normal Sugar Content of the Blood. P. J. Cammidge, 
J. A. C. Forsyth, and H. A. Howard {Brit, Med. J., 1921, ii, 586— 
590).—As the result of observations on the blood-sugar of man 
and animals, the authors hold the view that the liver contains a 
diastatic ferment the action of which is reversible. In the fasting 
state, the glycogenolytic activities of this enzyme are largely 
inhibited by an anti-ferment formed by the pancreas, the im¬ 
permeability of the resting liver cells to sodium chloride, and the 
reaction of the blood and liver cells. After the taking of food, 
when acids enter the duodenum, the secretion formed stimulates 
the liver cells to produce bile, thus permitting the entrance of 
sodium chloride, which activates the diastatic ferment. At the 
same time, it causes a secretion of alkaline pancreatic juice which 
combines with the acid gastric contents, forming acid salts and 
sodium chloride, which pass to the liver and increase the activity 
of the diastatic ferment. It also interferes with the formation of 
the internal secretion of the pancreas, thus diminishing its inhibitory 
effect on glycogenolysis in the liver. Carbohydrates reaching the 
liver from the intestine or formed from proteins in the liver are 
converted into glycogen by the diastatic ferment, the efficiency of 
the process depending on the extent to which the glycogenolytic 
action of the enzyme is inhibited by the internal secretion of the 
pancreas. Unless the power of glycogen formation possessed by 
the liver is exceeded, sugar as such, or formed frbm starch in the 
intestine, does not pass into the general circulation or play any 
direct part in the rise of blood-sugar following food. G. B. 

Lactic Acid in the Blood of Dogs in Exercise. A. B. 

Hastings (Proc. Soc. Exp . Biol. Med., 1921, 18, 306—307).—Severe 
exercise of short duration increases the lactic acid, but prolonged 



i. 82 


ABSTRACTS OF CHEMICAL PAPERS. 


moderate exercise decreases it. The significance of lactic acid as 
a primary factor in physiological fatigue not carried to exhaustion 
seems to be an open question (cf. similar results in man, Ryffel, 
A., 1910, ii, 325). G. B. 

Distribution of Uric Acid in the Blood. R. C. Theis and 
S. R. Benedict (J. Lab. Clin. Med 1921, 6, 080—683).—Uric 
acid was estimated in plasma and corpuscles in 104 cases, 51 of 
which showed equal distribution, 45 showed plasma uric acid 
greater than corpuscle uric acid, and 8 the converse. This rela¬ 
tionship holds for oxalated and defibrinated blood, and does not 
depend on pathological conditions. G. B. 

Use of Frogs to Demonstrate the Anticoagulating Action 
of Nucleic Acids. Doyon ( Compt . rend., 1921, 173, 1120 — 
1122).—The frogs are decapitated and sixty drops of their blood 
allowed to drop into 0-5 c.c. of a solution containing 0*0033 gram 
of nucleic acid, 0*0025 gram of sodium carbonate, and 0*002 gram 
of sodium chloride. No coagulation occurs. Other experiments 
with frogs are described. W. C. 

Changes in the Blood sifter Oral Administration of Sodium 
Chloride. G. Samson (Biochem. Z 1921, 118, 55—60).—Oral 
administration of sodium chloride is followed by increased sodium 
chloride content of the blood-serum, the major portion, however, 
passing into the tissues. There is also an increase of the protein 
content of the blood. H. K. 

Are there Protective Enzymes against Polysaccharides? 

Emil Abderhalden (Biochem. Z ., 1921, 117, 161—165).—Mainly 
polemical against Herzfeld and Klinger (ef. A., 1921, i, 286). 

H. K. 

The Fate of some Polysaccharides in the Digestive Tract 
of Mammals. Tomihide Shimizu (Biochem. Z ., 1921, 117, 
227—240).—Faecal constituents are able to convert inulin, lichenin, 
and hemicellulose into acetic, propionic, and butyric acids. Lactic 
acid also appears. The agent is probably bacterial, as pure cultures, 
for example, Bacillus coli, B. laciis, B. protons , and B. subtilis , 
have the same power. H. K. 

Hydrolysis of some Polysaccharides (Inulin, Lichenin, and 
Hemicellulose) in the Digestive Tract of Mammals. Tomi¬ 
hide Shimizu (Biochem. Z., 1921, 117, 241—244).—Macerated gut 
or pancreas, separately or combined, failed to liquefy or produce 
reducing sugars from the polysaccharides named. H. K. 

Cellulose Fermentation in the Paunch of the Ox and its 
Importance for Metabolic Experiments. W. Klein ( Biochem . 

1921, 117, 67—68).—A criticism of Krogh and Schmit-Jensen’s 
results (J. Physiol., 1921, Sept. 20) on the carbon dioxide-methane 
ratio, chiefly on the grounds of priority. H. K. 
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Basal Metabolism of Underweight Children. Katharine 
Blunt, Alta Nelson, and Harriet Curry Oleson (J. Bid . 
Chem ., 1921, 49, 247—262).—The basal metabolism tends to be 
(up to 40%) higher than in the normal child. Q. B. 

Variations in Chloride-metabolism Due to Menstrual 
Processes. W. Eiseniiardt and R. Schaefer (Biochem. Z. 9 
1921, 118, 34—38).—As a rule, immediately before or during the 
menstrual period there is an increased content of chloride in the 
circulating blood, as estimated by Bang’s micro-method. H. K. 

Calcium and Phosphoric Acid Metabolism with Large 
Doses of Calcium and Sodium Phosphate. K. Bluhdorn 
( Z. Kinderheilk ., 29, 43—55; from Chem. Zentr ., 1921, iii, 886).— 
No harmful effects followed the administration of large quantities 
of calcium. A portion of the calcium given as chloride or lactate 
is probably retained, but the greater part is excreted in the faeces. 
The phosphoric acid exchanges run parallel with the calcium 
exchanges. Addition of sodium phosphate increases the retention 
of calcium. When calcium chloride is administered, it is appar¬ 
ently retained as such at first. G. W. R. 

Facilitation of Intermediary Sugar Metabolism. H. Staub 
(Biochem. Z., 1921, 118, 93—102).—There is a diminished capacity 
for assimilating the first dose of dextrose in fasting persons, or 
after a diet of fat and protein, and also after hard work. In a 
fasting person, the assimilation increases to a maximum after ten 
hours, and then falls off after fifteen or more hours. To explain 
these and other results, “ equilibrating ferments ” (Gleichgewichts- 
fermente) are postulated as produced in the blood by foodstuffs 
to restore to equilibrium the sudden abnormal conditions produced 
by a high concentration of the food administered. H. K. 

Influence of some Polysaccharides (Inulin, Lichenin, and 
Hemicellulose) on Protein Exchange. Tomihide Shimizu 
(Biochem. Z., 1921, 117, 245—251).—Feeding experiments on 
dogs show that the polysaccharides named have a protein-sparing 
action. H. K. 

The Fate of Parenteral Administered Sulphur and its 
Influence on Metabolism. Robert Meyer-Bisch and E. 
Basch (Biochem. Z., 1921, 118, 39—49).—Intramuscular injec¬ 
tion of sulphur in oil is followed by increased protein breakdown, 
shown by increased nitrogen and sulphur output in the urine, the 
proportion of the latter element being greater than that adminis¬ 
tered. H. K. 

Antiketogenesis. III. Calculation of the Ketogenic 
Balance from the Respiratory Quotients. Philip A. Shaffer 
(J. Biol. Chem. f 1921, 49, 143—162; cf. A., 1921, i, 754).—The 
author makes the following assumptions (not wholly justified by 
experiment). (1) Each molecule of fat gives 3 molecules of aceto- 
acetic acid and 0*5 molecule of dextrose or its equivalent anti¬ 
ketogenic derivative. (2) Protein is convertible (a) into anti¬ 
ketogenic dextrose or its equivalent to the extent of 3*6 grams 
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for each gram of urine nitrogen, (6) into acetoacetic acid for each 
molecule of leucine, phenylalanine, and tyrosine, it being calcu¬ 
lated that each gram of urine nitrogen corresponds with approxi¬ 
mately 10 millimols. of ketogenic substance, (c) Valine, lysine, 
histidine, and tryptophan are neutral as to ketogenesis. (3) Carbo¬ 
hydrate exerts its antiketogenic function in the form of dextrose, 
1 gram of which is therefore equivalent to 1000/180=5*56 millimols. 
of antiketogenic substance. 

A method is described by which the ratio of ketogenic to anti¬ 
ketogenic molecules in the metabolic mixture can be calculated 
from the respiratory quotient. The molecular ratio 1 : 1 corre¬ 
sponding according to the calculation with a respiratory quotient 
of 0*76, appears to be the limit for the avoidance of acetone sub¬ 
stances. With a quotient > 0*76 the katabolism of the antiketogenic 
dextrose or its equivalent from protein and glycerol is great enough 
to remove aceto-acetic acid as fast as it is formed. G. B. 

The Minimum of Odour Perceptible in an Absolutely 
Inodorous Space (Camera Inodorata). K. Komuro (Arch. 
Neerl. Physiol ., 1921, 6, 20—24).—The camera is a large glass box 
which can be made inodorous by means of a mercury vapour lamp 
and into which the head of the experimenter can be introduced. 
Inside this chamber the minimum necessary for perception of a 
number of odours is 20—25% less than outside, that is, the nose 
becomes more sensitive when all other odours are eliminated. 

G. B. 

Acid Taste. Wolfgang Ostwald and Alfred Kuhn 
(Kolloid Z., 1921, 29, 266—271).—The connexion between the acid 
taste and the power of producing swelling is considered. It is 
shown that neither quantity is strictly proportional to the free 
hydrogen-ion concentration, nor is this quantity in any way a 
quantitative measure of either. The stronger the swelling action 
of an acid, the greater the hydrogen-ion concentration must be 
before an acid taste is detectable. Consequently, swelling action 
and acid taste are directly opposed to one another. Strongly swelling 
acids taste less acid than weakly swelling acids of the same hydrogen- 
ion concentration. The series of minimum hydrogen-ion concen¬ 
trations which can be detected by taste and the series of swelling 
constants do not run parallel for the 13 acids examined, but may 
be connected by means of an experimental equation which contains 
two constants. Acid salts and buffer solutions exhibit the above- 
named relationship between acid taste and swelling power. Solu¬ 
tions of these substances taste much more acid than solutions of 
their acids of the same hydrogen-ion concentration. This is in 
keeping with the colloid-chemical rule that the addition of salts 
reduces the swelling power of acids. A tentative hypothesis is put 
forward that the acid taste is qualitatively due to the hydrogen 
ion, but quantitatively to the simultaneous swelling action of the 
colloids in the region of the nerve-endings which is not determined 
by the hydrogen-ion concentration, J. P. S. 
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Chemical Constituents of the Egg of the Common Frog 
(JRana temporaria) and their Rdle in its Embryonic Develop¬ 
ment. E. FaurIe-Fremiet and (Mlle) Du Vivier de Streel 
(Bull. Soc. Chim. Biol., 1921, 3, 476—482).—The ripe egg has the 
following composition: water 57*60%, glycogen 3*31%, lipoids 
10*14%, vitellin tablets 26*51%, the remaining 2*44% consisting 
of pigment, nucleus, and eytoplasma. The vitellin tablets, which 
are partly soluble in alkalis, contain phosphorus, nitrogen, and 
sulphur. E. S. 

Constitution of the Egg of SabeUaria alveolata , L. E. 

FaurIj-Fremiet (Compt. rend., 1921, 173, 1023 — 1026). —The eggs 
of SabeUaria alveolata , L., contain 70% of water; 1 9*08% of protein; 
6*80% of fats and lipoids; 1*27% of glycogen, and 1*53% of ash. 
The protein fraction consists of two distinct substances, one slightly 
acid, the other neutral. The fatty substances in the eggs exist 
in three principal forms, namely, neutral fats, soaps, and 
phosphatides. W. G. 

Tetrodon Poison and some of its Chemical Characteristics. 

F. Ishihara (Tokyo Igakukai Zasshi , 1917, 31, 1 — 39). — The 
poison, which was extracted from eggs of the globe fish, is a taste¬ 
less, white powder containing sulphur and an amino-group; it 
gives a positive ninhydrin reaction and a positive reaction for 
creatinine. Dextrose is present, probably as a dextrose ester. 

Chemical Abstracts. 

The Chemical Composition of Brain. Tomihide Shimizu 
(Biochem. Z., 1921, 117, 252—262). —From 35 kilos, of ox-brain, 
fractions of a gram of most of the amino-acids were isolated, 
together with purine and pyrimidine bases and choline. Non- 
nitrogenous constituents identified were succinic acid, d-lactic 
acid, and inositol. H. K. 

The Calcium-Potassium Action. K. Spiro ( Schweiz . med. 
Woch ., 51, 457—460; from Chem. Zentr., 1921, iii, 888—889).— 
Examples are given of the antagonistic physiological action of 
calcium and potassium. With isolated frogs’ hearts, poisoning 
by potassium salts was neutralised by calcium salts. The effect 
of certain alkaloids may be influenced by the relative amounts 
of calcium and potassium present. Changes in the reaction of 
the medium influence the calcium-potassium action. G. W. R. 

Choline as Hormone for Intestinal Movement. III. 
Participation of Choline in the Action of Various Organic 
Acids on the Intestine. IV. Effect of Choline on Normal 
Gastric Movement. J. W. Le Heux (Pfltiger's Archiv , 1921,190, 
280—300, 301—310; cf. Ann. Report, 1919, 160).—III. The effect 
on the isolated intestines of salts of various organic acids is explained 
as being due to the formation from these acids of esters of choline 
from the oholine present in the walls of the bowel, with the aid 
of a synthetic enzyme which is also there. The activity of these 
esters, compared with choline, as estimated by the contraction 
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produced, is : Acetic ester 1000, propionic 300, formic 100, 
w-butyric 40, isovaleric 15, benzoic 2, succinic 1. The sodium 
salts of the acids have no effect, if the intestine is first freed from 
choline by washing; in some cases the further addition of choline 
or of the washings restores the effect. Atropine antagonises the 
effect of these salts, as it docs that of choline. The possibility that 
the stimulating effect of sugars on the intestine may be due to inter¬ 
mediate formation of a pyruvic ester is discussed. IV. X-Ray 
observations on cats showed that 4—10 mg. of choline chloride 
given intravenously accelerates the movements of the stomach and 
small intestine. G. B. 

Liver Function. Benzoate Administration and Hippuric 
Acid Synthesis. G. D. Delprat and G. H. Whipple (J, Biol. 
Chem ., 1921, 49, 229—246).—A severe fiver injury, for instance, 
extensive necrosis due to chloroform, delays but does not prevent 
the synthesis of hippuric acid. The authors attribute the synthesis 
in these cases to the subsidiary action of other cells of the body. 
The intravenous administration of benzoate always increases 
ammonia, urea, and total nitrogen of the urine. Under certain 
conditions benzoate injection causes a considerable breakdown of 
protein, due probably to the acute need of glycine. G. B. 

The Part Played by Acid in Carbohydrate Metabolism. 
IV. The Relation between Acid and Alkali and Adrenaline- 
glycosuria. H. Elias and U. Sammarteno (Biochern. Z ., 1921, 
117, 10—40; cf. A., 1919, i, 54).—Glycosuria induced by injection 
of acids into rabbits does not cause congestion of the liver such 
as occurs in piqure or adrenaline glycosuria. There is marked 
acidosis produced in rabbits by subcutaneous administration of 
adrenaline, the lactic acid content of the fiver increasing threefold. 
The mobilisation of sugar produced by adrenaline in isolated 
tortoise fiver is inhibited by alkali, but restored by neutralisation. 

H. K. 

Energy Exchanges in Muscle. IV. Formation of Lactic 
Acid in Cut Muscle. Otto Meyerhof (Pfliiger's Archiv , 1921, 
188, 114—160; from Chem. Zentr., 1921, iii, 892; cf. A., 1921, 
i, 76).—In the estimation of lactic acid in frog’s muscle, the 
material is extracted directly with 96% ethyl alcohol. The extract 
is evaporated to dryness, and the residue ground and washed 
with saturated sodium sulphate solution. The lactic acid maximum 
observed in cut muscle is attributed to inhibition of its production 
owing to increase of acidity. By varying the conditions, the 
whole of the glycogen may be changed into lactic acid. Addition 
of dextrose, hexosephosphoric acid, or glycogen to muscle sus¬ 
pended in a phosphate solution does not increase the rate of for¬ 
mation of lactic acid if the addition takes place in the first hour. 
Disappearance of lactic acid runs parallel with oxidation. Whilst 
under anaerobic conditions there is an equivalence between the 
disappearance of carbohydrate and the formation of lactic acid, 
the equivalence of the reverse process does not hold for cut muscle. 
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A correlation exists between respiration intensity and lactic acid 
formation. In cut muscle, respiration intensity is nearly equal to 
the maximal respiration intensity for uncut muscle. G. W. R. 

The Oxidative Degradation of Dextrose in the Animal Body. 

Julius Hersch ( Biochem. Z. y 1921, 117, 113—116).—By use of 
dimethylhydroresorcinol (dimedon) as a fixative for acetaldehyde, 
the presence of acetaldehyde in 900 grams of frog’s muscle was 
detected by isolation of 0*3 gram of condensation product 
(aldomedon). H. K. 

Fixation of Lime by Animal Tissues. III. E. Freuden- 
berg and P. Gy5rgy (Biochem. Z. } 1921, 118, 50—54; cf. A., 
1921, i, 382).—Cartilage which has absorbed the alkaline-earth 
metals has also the power of fixing phosphate. The colloids of 
the cartilage are assumed to play a part in this chemical combination. 

H. K. 

Zinc in the Human and Animal Organism. E. Rost (Med. 
Klin., 1921, 17, 123—124).—In the human body zinc is to be found 
in almost all organs and tissues, particularly in the liver and in 
the muscles. In the liver of infants there is 39—82 mg. per kilo, 
of tissue, in adults, 52—145 mg. per kilo. Zinc is present in the 
secretions (milk, urine, faeces), and in epidermal structures such 
as hair. Human milk contains 1*3—1*4 mg. per litre; goat milk 
2*3 mg.; cow milk 3*9 mg. In the urine 0*6—1*6 mg., and in the 
faeces 3—19 mg. arc eliminated daily. Hair contains 9 mg. per 
kilo. The zinc is derived largely from the meat eaten but some 
is taken in as vegetable matter. In the tissues, the zinc exists in 
a more or less firm union with protein. Chemical Abstracts. 

The Measurement of the Influence of Heat and Light on 
the Activity of Reduction of Animal Tissues, and Applica¬ 
tions to Heliotherapy. J. Vallot (Cornet, rend., 1921, 173, 
1196—1198).—The rate of reduction of methylene-blue by animal 
tissues is markedly increased by rise in temperature or by an 
increase in the intensity of the illumination and the beneficial 
therapeutic effects of solar radiation are attributed to this increased 
activity of reduction. W. G. 

The Chemical Composition of Starfish. Gustav Hinard 
and Robert Fillon (Compt. rend., 1921, 173, 935—937).—The 
oil extracted from fresh starfish has J 15 0*9372; n 22 +17° (Amagat 
and Jean); brismer index 48°; iodine value (Wijs) 132*7; saponi¬ 
fication value 159*1; unsaponifiable matter 38*94%. W. G. 

Inorganic Constituents of Milk. I. Chlorides in Human 
Milk. W. R. Sisson and W. Denis (Amcr. J. Dis . Children, 
1921, 21, 389).—The average chloride content of all specimens 
examined was 58*2 mg. Cl per 100 c.c. It is higher in the first 
weeks of lactation, and after the second week the average is 
52*6 mg. Cl per 100 c.c. G. B. 



ABSTRACTS OF CHEMICAL PAPERS. 


i. 88 

The 44 Alkaline Tide” after Meals. I. Cyrus H. Fiske 
( J . Biol. Ohem ., 1921, 49, 163—170).—The author lays stress on 
the P H of the urine, rather than on titration values. The influence 
of the food taken renders the interpretation of small variations of 
P H uncertain, but after a full meal an undoubted increase in alkalin¬ 
ity occurs quite suddenly in the second or third hour. G. B. 

Inorganic Phosphate and Acid Excretion in the Post- 
absorptive Period. Cyrus H. Fiske (J. Biol. Chem., 1921, 49, 
171—181). —During the night the rate of excretion of inorganic 
phosphorus in the urine is greater (1£ times to twice) than during 
the day. This the author attributes to retention of phosphorus in 
the morning. The rate of phosphate excretion is to some extent 
parallel to the hydrogen-ion concentration, but does not wholly 
account for the variations in the latter (cf. preceding abstract). 

G. B. 

The Iodine Number of Urine. Oskar Weltmann (Wiener 
Arch. inn. Med., 1921, 2, 107—120).—The affinity of urines for 
iodine normally varies directly with the density and inversely 
with the amount of the urine. The amount of iodine with which 
100 c.c. of urine combines is termed the “ percentage iodine 
number/’ and the corresponding amount for twenty-four hours, 
the 44 absolute iodine number.” When the iodine number and 
the density show wide variation, a relatively high iodine number 
indicates extra-renal factors, and a relatively low iodine number, 
a severe injury to the kidney. High iodine numbers have been 
noted in certain diseases of the liver, acute febrile conditions, and 
certain rapidly progressing malignant neoplasms. 

Chemical Abstracts. 

Amino-nitrogen in the Urine by the Formol Method. 

C. Ciaccio (Arch. Sci. med., 1920, 43, 177—181). — This nitrogen is 
considered to be present, not as ami no-acids, but as polypeptides. 
This conclusion is based on a comparison of results by the Henriquez 
method and those obtained by a preliminary treatment with 
mercuric acetate, or by tannin and lead acetate. G. B. 

Quantitative Measurement of the Transient Excretion of 
Caffeine in Man by a New Biological Method. Eduard 

Friedberg (Biochem. Z., 1921, 118, 104 — 184). — The method 
depends on the observation that there is a sharp contraction of 
the transversely striped musculature of the frog at a concentration 
of caffeine of 1 in 3,500. The caffeine in urine is isolated from the 
dried residue by extraction with chloroform. In man, diuresis is 
not solely dependent on the dose of caffeine, but partly on the 
water content of the tissues. The cessation of excretion of caffeine 
is -early, possibly due to degradation of the caffeine to a methyl- 
xanthine. The smallest proportion of caffeine taken by the mouth 
and recognisable in the urine is 10 mg. H. K. 

A Red Colouring Matter Produced by the Action of 
p-Dimethylaminobenzaldehyde on Normal Urine. Paul 

HAri (Biochem. Z., 1921, 117, 41 — 54). — When p-dimethylamino- 
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benzaldehyde is added to a hot concentrated urine which has 
previously been treated with lead acetate, a dark red coloration 
is produced. On cooling, and careful addition of ammonia, the 
colouring matter is precipitated and may be purified by crystal¬ 
lization from dilute alcohol. Ten to 12 litres of fresh urine yield 
0*02 to 0*06 gram of pure substance, m. p. about 220°. The 
spectral behaviour of the substance has been examined and its 
extinction coefficient used as a measure of purity. Its tinctorial 
power is very great. The substance is apparently not identical 
with the colouring matter of Ehrlich’s reaction on pathological 
urine. H. K. 

Origin and Destiny of Cholesterol in the Animal Organism. 
XII. The Excretion of Sterols in Man. John Addyman 
Gardner and Francis William Fox (Proc. Roy. Soc ., 1921, [J5], 92, 
358—367).—The present paper revises earlier results (Ellis and 
Gardner, A., 1913, i, 222). It is now shown that, in man, the 
amount of sterols excreted in the faeces is in excess of that taken 
in with the food. The intake, however, of unsaponifiable matter 
not precipitated by digitonin (cf. A., 1921, i, 639) is larger than 
the output. It is concluded from the results that the human 
organism is capable of synthesising cholesterol. E. S. 

Experimental Toxic Haematoporphyria. Pietro Binda 
{Arch. Farm, sperim. Sci. aff ., 1921, 31, 184—191).—The results 
of the author's experiments with rabbits indicate that chronic 
sulphonal poisoning does not determine elimination of hsemato- 
porphyrin by the kidneys, that animals poisoned by sulphonal 
keep their power of retaining and elaborating injected haemato- 
porphyrin, and that in the organs of animals killed by chronic 
sulphonal poisoning, the original property of reducing hsemato- 
porphyrin in vitro is preserved. T. H. P. 

Blood Fat in Diabetes. N. R. Blather wick (J. Biol . Chem 
1921, 49, 193—199).—Cases of mild and moderate diabetes can 
utilise satisfactorily large amounts of fat as indicated by the blood 
fat level and the absence of acetone substances from the urine. 

G. B. 

Lipaemia. W. R. Bloor (J. Biol . Chem. t 1921, 49, 201—227).— 
In most cases a sequence in the appearance and disappearance of 
fat, lecithin, and cholesterol is perceptible, fat being the first to 
increase and to disappear. In most cases the ratio lecithin/cholesterol 
is distinctly below normal, as the cholesterol is increased in greater 
proportion than the lecithin. The increase in fat is generally in 
still greater proportion. G. B. 

Action of certain Bismuth Derivatives on Syphilis. 
R. Sazbrac and C. Lbvaditi (Compt. rend., 1921, 173, 1201— 
1204).—It is shown that ammoniacal bismuth citrate, bismuth 
lactate, bismuth subgallate, and bismuth oxyiodogallate are all 
active against syphilis, but vary in their toxic power. For human 
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therapeutics sodium or potassium bismuthotartrate are the best 
bismuth preparations to use. W. G. 

The Action of Polished Metals on Toxins. F. Erdstein 
and L. Furth ( Biochem. Z ., 1921, 118, 256—258).—A confirmation 
of Luger and Baumgarben’s results (Wien, klin. Woch ., 1912, 1222) 
that copper and to a very slight extent silver have a harmful effect 
on toxins. An actual destruction of the toxin takes place in the 
sense that a complex metal-toxin compound is formed. H. K. 

Toxicity of Methyl Alcohol. Astrid Cleve von Euler 
(Svensk. Kent. Tidskr ., 1921, 33, 114—119; from Chem. Zentr., 
1921, iii, 740).—Methyl alcohol is considered by the author to be 
less poisonous in large doses than ethyl alcohol. Cases of poisoning 
by methyl alcohol are to be attributed to accompanying poisonous 
impurities. G. W. R. 

The Action of Organic Rations on the Vascular System 
and its Modification by Inorganic Ions. Werner Teschen¬ 
dorf (Biochem. Z ., 1921, 118, 267—285).—The action of a number 
of salts of strong organic bases was examined on the frog’s vascular 
system. Acetylcholine had the most- powerful constricting action. 
Nitrosocholine was much less active and guanidine still less so. 
In the homologous series of quaternary ammonium bases, tetra- 
methylammonium chloride w as intermediate between acetylcholine 
and nitrosocholine, the tetraethyl derivative resembled guanidine, 
whilst the tetrapropyl derivative depressed the vascular tonus. 
The action of the above organic kations was inhibited by the 
bivalent inorganic kations in the order : Mg, Ca, Sr, Ba. H. K. 

Degradation of Fatty Acids in the Animal Organism. 

P. Woringer (Bull. Soc . Chim. Biol., 1921, 3, 311—450).—A review 
on much the same lines as Dakin’s monograph. Here and there 
the author puts forward independent views. Thus he argues 
against Dakin’s conception of the breakdown of tyrosine and 
phenylalanine, and considers that the fundamental condition 
necessary for the combustion of an aromatic substance is its capacity 
of being transformed into homogentisic acid. He thus accepts 
Abderhalden’s view (A., 1912, ii, 585) that this acid is produced in 
the normal tyrosine metabolism. 

The title of the review scarcely represents its full scope, as it 
also deals with hydroxy-, kcto-, and amino-acids. A special 
feature is a tabulation of the transformations of acids hitherto 
observed in the animal, with a statement of the method employed 
and a literature reference. There is also a full bibliography. 

G. B. 

A New Antianaphylactic Substance, Sodium Formalde- 
hydesulphoxylate. P. Bropin and P. Huchet (Compt. rend., 
1921, 173, 865—867; cf. ibid., 1919, 168, 369; 169, 9).— Sodium 
formaldehydesulphoxylate, CH^OH^SOjjNa, can be injected into 
dogs or rabbits to the extent of 1 gram per kilo, of Uve weight 
without any ill-effect and, like sodium chloride, it has an immunising 
action against an anaphylactic injection. W. G. 
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The Behaviour of Pyrrole in the Animal Body. Tomihide 
Shimizu (Biochem. Z., 1921, 117, 266—268).—Injection of an 
aqueous suspension of pyrrole into dogs is followed by its elimination 
in the urine as methylpyridine. H. K. 

Behaviour of Phrenosine in the Animal Body. Tomihide 
Shimizu (Biochem. Z., 1921, 117, 263—265).—Phrenosine ad¬ 
ministered to a dog appeared in the urine as sphingosine; the 
latter, when given either by the mouth or subcutaneously, to dogs 
or rabbits, appeared unchanged. H. K. 


Chemistry of Vegetable Physiology and Agriculture. 


The Nature of the Butyric Acid and Butyl Alcohol Fer¬ 
mentation. Fixation of Acetaldehyde as a Decomposition 
Product. Transformation of the Aldol of Pyruvic Acid into 
Butyric Acid. Production of Higher Fatty Acids from Sugar. 

CarlNeuberg and Bernhard Arinstein (Biochem. Z., 1921, 117, 
269—314).—Dextrose in a nutrient medium of inorganic materials 
and in the presence of a fixative, for example, sodium sulphite, is 
fermented by Bacillus butylicus , Fitz, with production of about 
10% of acetaldehyde. By the use of a culture of Amylobacter , 
acetaldehyde could also be qualitatively recognised. Acetaldehyde 
or its condensation product, aldol, is not the intermediate stage 
in the butyric fermentation, but the aldol of pyruvic acid, a-keto- 
y-valerolactone-y-carboxylic acid, which gave butyric acid on 
fermentation. Starch syrup fermented by a culture of B. butylicus , 
Fitz, in an inorganic nutrient medium gave small quantities of the 
higher fatty acids of which decoic was identified. H. K. 

Action of Aspergillus glaucus on Glycerol. F. Traetta- 
Mosoa and M. Preti ( Gazzetta , 1921, 51, ii, 269—277). — When 
Aspergillus glaucus is grown in a nutrient liquid containing glycerol, 
the latter yields the compound, C 6 H 6 0 4 , m. p. 154°, previously 
obtained from sucrose or invert-sugar by the action of the same 
mould (A., 1914, i, 1114). This compound forms a methyl ether , 
C 6 H 6 0 3 *0Me, which crystallises in white needles, m. p. 165°, and, 
unlike the original compound, gives no coloration with ferric 
chloride solution. Hydrolysis of the methyl ether by means of 
barium or calcium hydroxide results in the formation of methyl- 
aoetol ether and oxalic and formic acids, whilst the action of 
ammonia yields pyridone. The structure of the compound, 

C,H 6 0 4> is probably CH<^“ < ^ ) ) >C-CH 2 -OH, and is similar to 

Peratoner and Tamburello’s maltol (A., 1905, i, 807). T. H. P. 
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The Longevity of certain Species of Yeast. Arthur R. 

Ling and Dinshaw Rattonji Nanji (Proc. Roy . Soc ., 1921, [jB], 92, 
356—357).—Cultures of eight different species of yeast were found 
to be still alive after thirty-four years’ storage on dry cotton wool 
pads contained in sealed flasks. E. S. 

Alcoholic Fermentation by means of Yeast-cells under 
Various Conditions. I. Influence of Animal Charcoal and 
other Adsorbents on the Course of the Fermentation: 
Formation of Acetaldehyde. Emil Abderhalden (Ferment- 
forsch., 1921, 5, 89—109).—The addition of animal charcoal to a 
solution containing sugar and yeast-cells effects acceleration of 
the fermentation, and such acceleration appears to be duo to the 
formation of acetaldehyde, which is always detectable in the liquid 
under these conditions. It is uncertain if the acetaldehyde is a 
product of the degradation of the dextrose or a secondary product 
formed by oxidation of the ethyl alcohol, but it is found that 
addition of yeast and animal charcoal to aqueous alcohol results, 
after a time, in the appearance of an odour of acetaldehyde. 

Since animal charcoal is an excellent adsorbent for acetaldehyde, 
it is possible, not only that it takes part in the secondary formation 
of acetaldehyde from ethyl alcohol, but that it concentrates on its 
surface and thus renders detectable acetaldehyde formed as a 
primary product of the fermentation of sugar. T. H. P. 

Alcoholic Fermentation by means of Yeast-cells under 
Various Conditions. II. Emil Abderhalden (Fermentforsch., 
1921, 5, 110—118; cf. preceding abstract).—Further investigations 
show that acetaldehyde solutions which show no loss in weight 
when left in contact with either animal charcoal or yeast, im¬ 
mediately begin to evolve gas when both the charcoal and yeast 
are added. Experiments were made also with pyruvic acid and 
with methyl and ethyl alcohols, it being found that all the samples 
of animal charcoal tried accelerated the fermentation of sugar by 
means of yeast, caused formation of acetaldehyde, and induced 
formation of acetaldehyde and carbon dioxide from pyruvic acid, 
but that some samples were totally unable to effect transformation 
of acetaldehyde or alcohols. T. H. P. 

Functions of the Yeast-cell. Zymase and Carboxylase 
Action. Emil Abderhalden and A. Fodor (Fermentforsch., 
1921, 5, 138—163).—The authors consider that the fermentations 
effected by zymase in its plasma form and by liberated zymase 
are, quantitatively and kinetically, different processes and have 
carried out various experiments with the object of ascertaining 
how dried yeast differs from the living cell and what substances 
are removed from living or dried yeast by pressing or maceration. 

Dried yeast is found to contain cells which, in a fermentable 
solution, swell and resume their life functions. Like yeast juice, 
yeast sterilised by treatment with acetone or by age is incapable 
of fermenting dilute sugar solutions, all such preparations lacking 
the ability to concentrate peculiar to the living cells. Apparently 
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owing to its simpler and more independent relation to the proto¬ 
plasm, the carboxylase of dried yeast is able to exert its activity 
before the whole of the water necessary for the complete vital 
functions has been absorbed. 

The results of various experiments with maceration juice are 
described, these dealing with the kinetics of the fermentation, with 
the persistence, both of the fermentative activity and of the carb¬ 
oxylase of the juice, with the oxygen absorbed by the juice, and 
with kinetic measurements on mixtures containing pyruvic acid, 
dipotassium hydrogen phosphate, and maceration juice. The 
fermentative ability and the power to absorb oxygen fall gradually 
to zero together. T. H. P. 

Vitamin© Content of Rice by the Yeast Method. Organic 
Nitrogen as a Possible Factor in Stimulation of Yeast. 

William D. Fleming (J. Biol. Chem ., 1921, 49, 119—122).—The 
stimulation of yeast growth is not due to water-soluble vitamin-#, 
for it persists after the rice extracts have been evaporated with 
10% sodium hydroxide to inactivate the vitamin. The stimulation 
is due to organic nitrogen (cf. Fulmer, Nelson, and Sherwood, 
A., 1921, i, 292). G. B. 

Comparative Experiments on the Inhibitive Action of 
some Chlorine Derivatives of Methane, Ethane, and Ethylene 
on Fermentation. H. Plagge (Biochem. Zeitsch ., 1921, 118, 
129—143).—aa-Diehloro- and ap-dichloro-ethane, dichloromethane, 
chloroform, and tetrachloroethane are toxic to the yeast-cell. The 
determining factor is not the concentration of the solution, but 
the actual dose administered. H. K. 

Fermentation without Yeast. Emil Ravr and Eugen 
Herzfeld (Biochem. Z 1921, 117, 96—112).—Mixtures of sub¬ 
stances in imitation of yeast press juice (peptone, dextrose, dextrin, 
sodium hydrogen carbonate, casein, lipoid, and bile salts) produced 
carbon dioxide and alcohol (iodoform test) in small amounts. The 
iurination of acid substances from dextrose, liberating carbon 
dioxide from the sodium hydrogen carbonate, only accounts for a 
portion of the gas formed. H. K. 

Behaviour of Diastase and other Enzymes under Unfavour¬ 
able Conditions. Action of some Nitrogenous Compounds 
on Germination. Th. Rokorny (Bled. Zenit ., 1921, 50, 429 — 
430).—Brief reference is made to the effect of acids, bases, salts of 
heavy metals, etc., on such enzymes as diastase, invertase, pepsin, 
myrosin, and trypsin. 

From an examination of the effect of urea, hippuric acid, am¬ 
monium salts, and sodium nitrate on germination, it is shown that 
nutrient materials are injurious if used at too high a concentration. 

W, G. 

The Manganese Content of (Dutch) Seeds. D. H. Wester 
(Biochem. Z., 1921, 118, 158—163).—The manganese content of 
the seeds of 48 species of plants was determined, the quantity of 
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metal generally present being between 2 and 6 mg. in 100 grams of 
dried material. H. K. 

Is it Possible to Determine the Value of Seeds by a Bio¬ 
chemical Method? Antoine Nemec and Francois DuchoS 
(Compt. rend., 1921, 173, 933—935).—The activity of the various 
hydrolysing enzymes such as amylase, invertase, glycerophos- 
phatase, lipase, urease, uricase, and phytoproteases of seeds dimin¬ 
ishes with the germination capacity of the seeds, but is still marked 
when the latter has reached zero. Catalase is different, and there 
is some indication that the activity of the catalase, measured under 
comparable conditions, may represent a suitable means for determin¬ 
ing rapidly and simply the agricultural value of seeds. W. G. 

Corrosive Action of Roots on Marble. E. Chemin (Comp, 
rend., 1921, 173, 1014—1016).—Further experiments are given in 
support of the view that plant roots do not excrete any sensible 
amount of acids other than carbonic acid and that the excretion 
of the latter is sufficient to explain the corrosion of marble. 

W. G. 

The Part Played by Lipoids in the Metabolism of Plant 
Cells. Friedrich Boas (Biochem. Z., 1921, 117, 166 — 214). — 
The influence of saponin and salts was investigated on the growth 
of yeast and the course of fermentation. The action of these 
agents is similar to their known action on animal cells, the com¬ 
bined action leading to destruction of the cell. The anions and 
kations of the salts influence the colloidal state of the cell wall 
and follow the lyotrope series. H. K. 

The Effect of Neutral Salts on the Heat Coagulation of 
Plant Protoplasm. Hugo Kaiiho (Biochem. Z., 1921, 117, 
87— 95). —Both ions of neutral salts play a part in the heat coagula¬ 
tion of the protoplasm of the epidermal cells of Tradescantia zebrina. 
The coagulation is accelerated by anions arranged in the lyotropic 
series. Neutral salts which penetrate the plasma membranes most 
readily have the greatest lowering effect on the temperature of 
coagulation. H. K. 

The Relation between Fluorescent Substances which Act 
in the Dark and their Photodynamic Activity on Cells. 

A. Jodlbauer and F. Haffner ( Biochem. Z., 1921, 118, 150 — 
157). —A large number of fluorescent and non-fluorescent substances 
of known photodynamic action on cells (for example, paramoecia) 
have been examined in respect of their action in tne dark, on the 
haemolysis of erythrocytes at room temperature and at 56°, and 
in the flocculating property on the colloidal contents of haemolysed 
corpuscles at 56°. In general there is a parallelism between the 
two actions. H. K. 

Rhythmic Precipitation Phenomena in Cell Membranes 
of Plants. Hans Peter Moller - (KoUdd Chem. Beihefte, 1921, 
14, 97—146). —When wheat grains which have been cut are treated 
with a solution of silver nitrate, bands and layers are formed at 
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right angles to the direction of diffusion in the membranes of the 
aleurone cells and in the nucellus layer, which are identical with 
the zones discovered by Liesegang in artificial colloids. The 
identity between the rhythmic precipitation in plant cells and 
Liesegang’s rings and zones is proved, (1) by the form and appear¬ 
ance of the bands and (2) by the fact that the effect of external 
agencies is the same in both cases. In both cases, the rhythmic 
precipitation of silver nitrate occurs after a region of formless preci¬ 
pitate ; zones are produced which increase in width and distance apart 
with increasing distance from the centre of diffusion. With increas¬ 
ing width, the formation of grains occurs and the edges of the 
zones become indistinct, the space between the zones becomes 
turbid, and finally the rhythmic zone formation passes over into 
an irregular granular precipitate. Fick’s law of diffusion is approxi¬ 
mately applicable to the diffusion of silver nitrate in wheat grains, 
the water content of the membrane, its content on silver nitrate, 
and the concentration of silver nitrate have the same influence 
as in the diffusion into jellies. The formation of a rhythmic pre¬ 
cipitation depends on the velocity of diffusion of silver nitrate. 
The zone formation commences so much nearer to the centre of 
diffusion the smaller the concentration of silver nitrate and the 
lower the temperature. The velocity of invasion of the silver is 
of equal importance, which apart from the concentration of silver 
nitrate is influenced by the content of the cell walls on silver pre¬ 
cipitating salts and water. In wheat grains a larger and smaller 
rhythm cannot be detected. The dimensions of the width and 
distance between the bands are the same for plant cells which 
have had a previous treatment with silver nitrate and those which 
have not been so treated. The grains of other cereals, and the 
leaves of many plants show a similar zone formation when treated 
with silver nitrate, so that it may be assumed that the cellulose 
membranes of plants in general are capable of showing rhythmic 
precipitation when the necessary external conditions are obtained. 
From the experiments it follows that the pure cellulose membranes 
of the wheat grain which show rhythmic precipitation cannot be 
regarded as a selective permeable layer, and it further follows 
that the woody integument layer of the sheath of the wheat grain 
is the selective permeable membrane. J. F. S. 

The Distribution of Manganese in the Organism of Higher 
Plants. Gabriel Bertrand and (Mme) M. Rosenblatt 
(Compt. rend ., 1921, 173, 1118—1120).—From a study of the dis¬ 
tribution of manganese in the different parts of a dicotyledon, 
Nicotiana rustica L., and of a monocotyledon, Lilium lancefolium 
rubrum , it is shown that those organs in which chemical changes 
are the most intense contain the highest percentages of manganese. 
The seeds contain a high proportion of manganese, doubtless for 
the use of the future seedling. W. G. 

Lumbang Oil (Candlenut Oil). Augustus P. West and 
Zoila Montes (Philippine J. Sci, t 1921, 18, 619—636). —The oil 
is obtained from the nuts of Aleurites moluccana and has the following 
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composition : glyceryl linolenate 6*5%, glyceryl linolate 33*4%, 
glyceryl oleate 56*9%, glycerides of solid acids 2 8%. It is insoluble 
in cold ethyl and methyl alcohols and acetic acid. The oil behaves 
in much the same manner as linseed oil on oxidation. It is an 
excellent drying oil. H. C. R. 

The Odorous Constituents of Apples. F. B. Power and 
V. K. Chesnut (J. Amer. Chem . Soc., 1921, 43, 1741; of. A., 1920, 
i, 653) .—Inasmuch as esters derived from leucic acid do not occur 
in apples (loc. cit.), the title of a paper by Kodama on this subject 
(cf. A., 1921, i, 220) is misleading. W. G. 

Characteristics and Utilisation of Beech Nut Oil. H. B. 

(Mat. grasses, 1921, 13, 5860—5861).—The oil content of beech 
nuts varies from 14 to 22%. The constants of the oil are : cZ 15 0*9205, 
iodine number 104*4, bromine number 0*652, heat developed with sul¬ 
phuric acid +65°, polariscope reading —0*8° in saccharimeter degrees, 
refractometer reading +16*5 to +18°. The oil is edible and may 
be kept without change for a long time. The cake from the nuts 
gave the following analysis : decorticated cake : water 12*5%, 
oil 7*5%, nitrogenous matter 37*1%, non-nitrogenous extract 
29*7%, cellulose 5*5%, ash 7*7%; non-decorticated cake: water 
19*1%, oil 8*34%, nitrogenous matter 18*15%, non-nitrogenous 
extract 28*39%, cellulose 20*89%, ash 5*13%. The non-decorticated 
cake is poisonous. Chemical Abstracts. 

The Biology of the Alkaloids of Belladonna. Jean Ripert 
( Compt . rend., 1921, 173, 928—930)/—Belladonna plants grown in 
obscurity show an increase in alkaloid content both in the leaves 
and in the stems, whilst the amount in the roots diminishes very 
slightly. When the plants are returned to sunlight the values for 
the leaves return to a practically normal figure after thirteen days. 
The protein content of the leaves also increases considerably when 
the plants are kept in the dark. W. G. 

Anthocyanin of Beta vulgaris . F. M. Andrews (Proc. lnd. 
Acad . Sci., 1917, 167).—The anthocyanin of B. vulgaris affords 
one of the examples where the pigment forms in the subterranean 
parts. A strong solution of such. anthocyanin will preserve its 
normal colour in a test-tube placed in darkness for more than a 
week. In direct sunlight, it will retain its normal bright colour for a 
week or more, until disorganised by bacterial action, which change 
finally occurs in the anthooyanin solution in the dark. 

Chemical Abstracts. 

Formation of the Red Pigment of Beta vulgaris by Oxida¬ 
tion of the Chromogens. Antoine Kozlowski (Compt. rend., 
1921, 173, 855—857).—Details are given for the extraction of the 
chromogens from beetroot by alcohol and for their subsequent 
purification and isolation. The chromogens extracted from the 
White sugar-beet resemble saponins in certain of their physico¬ 
chemical properties and on oxidation give a coloured pigment 
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having the same spectroscopic characteristics as the red pigment 
extracted from red beetroots and shoving similar colour changes 
with acids and alkalis. W. G. 

Transformation, by Oxidation, of the Chromogens of 
some Plants into a Red Pigment. St. Jonesco (Compt. rend., 
1921, 173, 1006—1009). — The yellow chromogens extracted from 
such plants as Cobcea scandens and Ampelopsis hederacea on oxida¬ 
tion in amyl alcoholic solution with sulphuric acid and manganese 
dioxide at 50—60° give a violet-red pigment. In the case of the 
chromogens from Ampelopsis reduction was tried but red pigments 
were not obtained. The results obtained confirm those of Koz- 
lowski on beetroot pigments (preceding abstract) that the appear¬ 
ance of red pigments in plants is due to oxidation and not to 
reduction phenomena. W. G. 

Formation of Anthocyanin in the Flowers of Cobcea 
scandens at the Expense of Pre-existing Glucosides. St. 

Jonesco (Compt. rend., 1921, 173, 850—852).—Contrary to the 
results of Rose (A., 1914, i, 639) experimental evidence is given to 
show that the anthocyanin glucosides in the flowers of Cobcea 
scandens are formed at the expense of pre-existing glucosides, and 
consequently Combes’s hypothesis as to the formation of antho¬ 
cyanin (cf. A., 1909, ii, 426) is incorrect. W. G. 

The Effect of Daylight on the Content of Active Material 
in Digitalis . Otto von Dapert (Bied. Zentr., 1921, 50, 422— 
425).—The toxicity of the extract from Digitalis leaves depends 
on the time of day at vhich the leaves are gathered and how and 
when the leaves are killed. To obtain the most toxic extract 
the leaves should be gathered in the afternoon and immediately 
killed by plunging them into 96% alcohol. W. G. 

The Occurrence of Methyl Anthranilate in Grape Juice. 

Frederick B. Power and Victor K. Chesnut (J. Amer. Chem. 
Soc., 1921, 43, 1741—1742) — Methyl anthranilate is a natural and 
apparently constant constituent of grape juice. Its presence, 
therefore, in a commercial grape juice must, not necessarily be 
taken as an indication of adulteration. W. G. 

Grape Oil from the Canadian Vine ( Vitis hederacea ). 

(Boll, assoc, ital. piante mod. aromat. 2, 56 — 59; Bull. Agr. Intelli¬ 
gence, 1919, 10, 1004—1005). — Two oils were extracted, (1) from 
the pips, a dark yellow or green oil with sweet taste and nutty 
odour, d u 0*9215, 1*4778, saponification number 189*2 —189o, 

iodine number 131*4—141*6, fixed fatty acids 93*97%, volatile fatty 
acids 0%, and non-saponifiable substances 1*44%. The total fatty 
acids have iodine number 144*6 and mean molecular weight 281*2. 
Solid fatty acids consisting chiefly of palmitic acid do not exceed 3%, 
have a mean molecular weight of 261*4 and m. p. 57*6°. The liquid 
fatty acids are chiefly oleic and linoleic acids, with iodine number 
148*8—149*9; (2) from the pulp and skin, an olive-green, soft, 
pasty oil with astringent taste and pleasant odour, turning rancid 
m the air, n u 1*4722, saponification number 192*8—198*3, iodine 
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number 90*3, fixed fatty acids 94%, volatile fatty acids 0%, and 
unsaponifiable substances 1*67%. The total fatty acids have iodine 
number 94*4—94*6 and mean molecular weight 278*8. The solid 
fatty acids are about 10% of the pulp and skin oil, chiefly palmitic 
acid. The liquid fatty acids are mostly oleic and linoleic acids with 
iodine number 110*2. Chemical Abstracts. 

Oil from the Seeds of Jatropha Curcas, L. Clemens 
Grimme ( Seifenfabr ., 1921, 41, 513—515; from Chem. Zentr ., 
1921, iii, 1035).—The seeds of Jatrojpha Curcas , L., consist of 38% 
hard husk and 62% oil-bearing kernel. Analyses of the seeds arc 
given. In spite of the high protein content, 48*13%, the seeds 
are unsuitable for use as a feeding stuff on account of the presence 
of highly poisonous curcine. A complete description is given, with 
constants, of the oil obtained by extraction, hot pressure, and cold 
pressure respectively. The principal constants are d 15 0*9213— 
0*9228; m. p. 5—8°; n}J 1*4610—1*4618; acid number 3*18— 
4*05; iodine number (Wijs) 96*7—98*8. The fatty acids are white 
to yellow in colour and have m. p. 15—18°. The oil belongs to 
the class of non-drying oils and consists of the glycerides of palmitic, 
myristic, and curcanolic acids. The latter is a hydroxy-acid like 
ricinolic acid. The seeds contain a lipolytic enzyme which, how¬ 
ever, is not so energetic as the enzyme in Ricinus seeds. 

G. W. R. 

Iodine in the Laminaria. P. Freundler, (Mlle) Y. Menager, 
and (Mlle) Y. Laurent ( Compt . rend., 1921, 173, 931—932).— 
An examination of the iodine content of certain species of Laminaria 
shows that they lose a certain amount of iodine during drying, 
the loss amounting in some cases to as much as 50%. The iodine 
content is dependent on the time of harvesting, being higher in 
July than in March. It is independent of the place of growth, 
but varies with the age of the tissues, being highest in the youngest 
tissues. The variations with different parts of the plant are not 
uniform, but differ with the species. W. G. 

The Composition of the Laminaria. P. Freundler, (Mlle) 
Y. Menager, and (Mlle) Y. Laurent {Compt. rend., 1921, 173, 
1116—1118; cf. preceding abstract).—The authors have correlated 
the variation in iodine content of the Laminaria with their bio¬ 
logical evolution and show that the maxima for iodine content 
as well as for the percentages of reserve carbohydrates and brown 
pigments coincide with the period of maximum sunshine. The 
Laminaria regularly restore to the sea a certain amount of their 
iodine under conditions which depend, for each species, on their 
mode of growth. W. G. 

Properties and Composition of Tohaku Oil. Yoshitora 

Iwamoto (J. Chem. Ind. Japan , 1921, 24, 1143—1160).—A yellow¬ 
ish-brown oil is obtained by pressure or extraction of the seed of 
“ Tohaku,”. Lindera obstiroba , B. L., which is widely diffused in 
Corea. Its physical and chemical constants were determined. 
Decoic, lauric, and oleic acids and an acid, C^H^Og, which occurs 
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in cochineal fat, were identified. Some of the lower unsaturated 
liquid, and solid fatty, acids seem to be present, but linolic, linolenic, 
stearic, and palmitic acids are probably absent. K. K. 

The Proteins of the Alfalfa Plant [Lucerne]. Thomas B. 

Osborne, Alfred J. Wakeman, and Charles S. Leavenworth 
(J. Biol. Chem. f 1921, 49, 63—91).—The paper is mainly concerned 
with a technique for extracting plant proteins with as little change 
as possible. Fresh plants, or plants frozen soon after cutting, are 
ground very finely and pressed in a hydraulic press; the undiluted 
juice contains 10% of solids. The addition of 20% of alcohol 
precipitates a colloid, consisting of 70% of protein and calcium 
salts. The latter are extracted by dilute alcoholic hydrochloric 
acid, which forms an insoluble hydrochloride of the protein. The 
latter is further purified by heating with dilute alkali hydroxide, 
and reprecipitation. By successive extraction with water, alcohol, 
dilute aqueous alkali, and hot alkaline alcohol, practically all the cell 
contents can be extracted if the fresh plant is sufficiently thoroughly 
ground. Thirty-two per cent, of the solids of the plant, containing 
only 5-6% of its nitrogen, finally remains undissolved. G. B. 

The Odorous Constituents of Peaches. Frederick B. 
Power and Victor K. Chesnut (J. Amer. Chem. Soc., 1921, 43, 
1725—1739).—An examination of the pulp of choice, ripe peaches 
shows that the odorous constituents of the fruit consist chiefly of 
the linalyl esters of formic, acetic, valeric, and octoic acids, together 
with a considerable proportion of acetaldehyde and a very small 
amount of an aldehyde of higher molecular weight. It is probable 
that the volatile acids are present to some extent in a free state. 
No trace of hydrocyanic acid or benzaldehyde could be detected 
in the distillate from peach pulp. The yield of essential oil was 
about 0*00074% of the fresh pulp, and the oil contained, in addition 
to the linalyl esters, a little acetaldehyde and furfuraldehyde, 
probably some cadinene and a very small amount of an unidentified 
paraffin hydrocarbon. The essential oil is very unstable and on 
exposure to air for any length of time is converted into a black, 
viscid mass and loses its original fragrance. 

The emanation from the entire ripe fruit contains a minute 
amount of acetaldehyde. W. G. 

Constituents of Phellodendron Amurense . KOtarO Shimo 

(Sci. Rep. Tohoku Imp. Univ ., 1921, 10, 331—338). — The rind of 
Phellodendron Amurense contains berberine and fatty acids. These 
acids appear to exist uncombined with berberine and consist of 
palmitic acid, linoleic acid, and a small quantity of linolenic acid. 
A small quantity of a neutral substance was found in addition 
but was not identified. Two samples of phellodendron rind gave 
2*473% and 3*75% respectively of berberine (estimated as berberine 
acetone). G. W. R. 

The Cellulose Content of Pine Wood. Peter Rlason 
(Zellstoffchem. Abhandlungen , 1921, 1, No. 5, 105—114).—Cross and 
Bevan’s method cannot be used for the estimation of the cellulose 
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content of pine wood. The author has investigated the action of 
a solution of 80 grams of sodium hydrogen sulphite and 500 c.c. 
of ^-hydrochloric acid in one litre of water for varying periods 
of time at 100°* After eight days the cellulose reached a nearly 
constant value, and, with continued heating, only slowly decreases 
(1*7% in 13 days). He finds 53% of cellulose in pine wood. The 
composition of woods of various ages is also investigated. 

Chemical Abstracts. 

Chemical Constituents of Pine Leaves, II. Astrid Cleve 
von Euler (Tekn . Tidsk. Kem. Berg., 1921, 51, 35—38, 47—52).— 
A study of the non-fatty impurities, insoluble in ethyl ether, present 
in the crude fat of pine leaves. The material is more conveniently 
extracted by means of 93% methyl alcohol, and is designated 
“ crude gum.” It readily changes into an insoluble substance, 
the change being facilitated by the presence of acids. A solution 
of the gum in sodium hydroxide showed marked changes when 
treated with carbon dioxide. Fractional precipitation of the 
alkaline solution of the gum with acids yielded coniferyl alcohol 
and dihydroxy-y-phenylpropyl alcohol; the whole crude gum is 
tannin-like in character, and is considered to consist of inter¬ 
mediates in the plant synthesis of tannins. Chemical Abstracts. 

The Organic Acids of Pyrus coronaria, L., Rhus glabra, L., 
and Acer saccharum, Marsh. Charles E. Sando and H. H. 
Bartlett (J. Agric. Research, 1921, 22, 221—229).—The organic 
acids of the wild American crab apple, Pyrus coronaria, L., smooth 
sumac, Rhus glabra, L., and sugar maple, Acer saccharum, Marsh, 
were investigated. In all cases the acid found was malic acid, 
occurring in the form of the free acid in the first species, the acid 
calcium salt in the second species and both acid and normal calcium 
salts in the third species. A certain amount of gallic acid is also 
found in the second species. The substance known as “ maple 
sand ” obtained in the preparation of sugar from the sugar maple 
is crude calcium mala be. It appears that succinic acid may be 
formed autolytically from the malic acid of Pyrus coronaria. 

G. W. R. 

Volatile Substances from the Bark of Rhamnus frangula . 

O. A. Oesterle (Schweiz. Apoth.-Zeit ., 1921, 59, 341—345; from 
Chem . Zentr., 1921, iii, 734—735).—By steam distillation of the 
bark of Rhamnus frangula, 0*05—0*1% was obtained of a substance 
of unpleasant odour, which contained, in addition to dark coloured 
impurities, a white substance, insoluble in sodium carbonate, 
crystallising from chloroform-light petroleum in long needles, 
a compound obtained as a gelatinous precipitate from hot sodium 
hydroxide solution, a substance crystallising from hot water in 
slender, ray-like aggregates, and a main portion consisting of 
brownish-yellow platelets with a green tinge crystallising from 
dilute ethyl alcohol. The latter substance is tasteless and odourless, 
and has the empirical formula CUHjgCL. It is easily soluble in 
organic solvents, and has m. p. 100—101*. G. W. R. 
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Relation between the Molecular Properties and the 
Capacity for Fixation of Iodine of certain Hydrocarbons. 

Paul Woog ( Compt . rend., 1921, 173, 1471—1473; cf. A., 1921, ii, 
575).—Plotting the molecular weights of a homologous Beries of 
American oils against the corresponding iodine values reduced pro¬ 
portionately to the double linkings as calculated from the mean 
molecular surface area bn water (loc. cit.), a regular curve was 
obtained, given by the equation log I^+lT^log I^m) where I*, 
is the iodine value for any molecular weight and I m” the value for 
a molecular weight fifty units higher, and K is a constant equal to 
0*0664. This progressive capacity for addition or substitution is 
apparently due to causes analogous to those responsible for the 
dissociations which occur in the “ cracking ” process. Benzene 
solutions of these oils rapidly undergo oxidation when exposed to 
sunlight and the velocity of oxidation increases with the number 
of double bonds in the molecule. W. G. 


A General Method for the Preparation of Carbides of 
Metalloids, and the Existence of Carbides of Phosphorus 
and Arsenic. E. pe Mahler (Bull. Soc. chirn ., 1921, [iv], 29, 
1071—1073).—The chloro-derivative of the metalloid is allowed to 
react in ethereal solution at the ordinary temperature with one of 
lotsitsch’s compounds (cf. A., 1914, i, 393) of the type MgI-C:C*MgI, 
when the carbide of the metalloid is obtained. In this w r ay, phos- 


/ CiC \ 

phorus trichloride gives phosphorus carbide , P^-C:C~^P, an amor- 

\C:C/ 


phous, white compound, which is spontaneously inflammable when 
gently warmed, and yields phosphoric anhydride and carbon dioxide. 
Arsenic chloride gives arsenic carbide , As 2 C 6 , a brown, amorphous 
compound, which explodes when warmed or gently rubbed, arsenic 
and carbon being liberated. W. G. 


Some Aliphatic Fluorides. F. Swarts (Bull. Soc. chim. 
Belg., 1921, 30, (ii), 302—315).—The following are described : 
n- Amyl fluoride, a volatile, mobile liquid, m. p. below —80°, b. p. 
62*8°, d w * 0*7960, d*> 0*7880, 1*35622, nj» 1*36183, n* 1*36533. 

n-Decyl fluoride , a mobile liquid, which solidifies in a mixture of 
alcohol and solid carbon dioxide, b. p. about 183*5°, d 10 ^ 0*792. 
imAmyl fluoride , b. p. 53 5°. n -Heptyl fluoride, m. p. —73°, 
b. p. 1197755 mm., d 21 0*8029, n* ,ft 1*38358, ng 8 1-3855, 
1*3899, ri 21 * 1*39358. n -Octyl fluoride, b. p. 142*5°/75 mm., d 4 
0*81200, d il 0*8036, < 41 1*3952, njf 1 1*3970, nj 41 1*40175, n 141 
1*43565. Cetyl fluoride is solid at the ordinary temperature, 
vol. oxxn. i. e 
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b. p. 287*5°/760 mm., 181°/24 mm., d lT > 0*809. sec .-Octyl fluoride , 
b. p. 139*3°. 

It is stated that mercury fluoride is preferable to silver fluoride 
for the preparation of the above, several reasons being given. 
The yield is diminished in each case by the formation of an ethylenic 
hydrocarbon and hydrogen fluoride; when silver fluoride is used, this 
may take place in such a way that two molecules of the alkyl haloid, 
containing C n , condense to yield C 2n H 4n+ X F; sometimes this represents 
the major reaction. The chemical properties of the substances 
are described; they are, in general, not so stable as the majority 
of organic fluorine compounds. The isoalkyl fluorides tend to 
decompose into ethylenic hydrocarbons and hydrogen fluoride on 
distillation; with straight-chain compounds this is not the case. 
The action of alkali hydroxides in aqueous or alcoholic solution is 
feeble; concentrated sulphuric acid reacts in the cold with formation 
of hydrogen fluoride. H. J. E. 

The Aliphatic Sulphonamides. I. Percival Walter 
Clutterbuck and Julius Berend Cohen (T., 1922, 121, 120— 
128). 

The History of [Ethyl] Alcohol. Edmund 0. von Lippmann 
(Chem. Ztg ., 1922, 46, 4—5).—Historical. 

Dehydroxidation of Alcohols. Erich Muller (Z. EleJctro- 
chem.y 1921, 27, 563—567; cf. this vol., i, 109).—A number of 
alcohols, including ethyl alcohol, propyl alcohol, isobutyl alcohol, 
isopropyl alcohol, benzyl-alcohol, ethylene glycol, glycerol, and 
mannitol, in strongly alkaline solution on electrolysis or in the 
presence of oxidising agents such as potassium ferricyanide or in 
the presence of colloidal rhodium, give rise to hydrogen or hydro¬ 
carbons. The reaction is explained by the assumption that in the 
oxidation of alcohols to aldehydes a metastable intermediate 
product is formed which, in the presence of metals, breaks 
down to hydrogen or hydrocarbons according to the scheme : 
(1) CH 3 -CH 2 *OH — CH 3 -CH 2 -0'+H* and (2) 

/ CH 3 -OHO+H->2H-.H 2 
CH 8 *CH./0' +f= ch 3 *gh 2 -o ^ch 4 

X CH 2 0+CH 3 ~*2CH 3 ->(! 2 H c 

J. K. s. 

The Influence of Potassium Hydroxide on the Formation 
of Vinyl Alcohol from Acetaldehyde. William Lloyd Evans 
and Cloyd D. Looker (J. Amer. Chem. Soc ., 1921, 43, 1925— 
1928).—Poleck and Thummel’s vinyl oxymercurochloride (A., 1890, 
112) is obtained when alkaline solutions of acetaldehyde are treated 
with mercuric chloride, the yield of the oxymercurochloride being 
proportional to the concentration of the alkali present. Thus the 
production of vinyl alcohol is likewise proportional to the concen¬ 
tration of the alkali, and since vinyl alcohol is a necessary inter¬ 
mediate product in the formation of oxalic acid in the oxidation 
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of ethyl alcohol and acetaldehyde, the yield of oxalic acid must 
also be proportional to the concentration of the alkali used. A 
minimum concentration of about 1*40 grams of potassium hydroxide 
per litre is necessary for the formation of vinyl alcohol at 25°. 

W. G. 

Poly-ethers of Trimethylene Glycol. C. A. Rojahn (Ber., 
1921, 54, [JB], 3118—3121).—During the purification of trimethylene 
glycol (this vol., i, 105) considerable quantities of residue are 
obtained in which the presence of poly-ethers of trimethylene 
glycol was suspected. Attempts to isolate a uniform substance 
therefrom by fractionation under diminished pressure did not give 
entirely satisfactory results owing to the continuous formation of 
resin, but the molecular weights of the individual fractions in 
boiling alcohol pointed to the conclusion that they contained di- 
to hexa-ethers. Further purification was attempted by conversion 
of the individual fractions into the corresponding phenylurethanes 
(which was only successful with the fraction of molecular weight 
corresponding with the di-ether), by acetylation and subsequent 
quantitative hydrolysis of the acetates and by fission of the 
ethers. 

The diphenylur ethane of di-trimethylene glycol ether, ^20^24^ 5^2> 
crystallises in small, colourless needles, m. p. 104—105°. 

The fraction, b. p. 130—170°/12 mm., yielded di-trimethylene 
glycol ether diacetate , 0(CH 2 «CH 2 *CH 2 *0Ac) 2 , a colourless, somewhat 
viscous liquid, b. p. 181—183°/52—54 mm., 265—270°/atmospheric 
pressure (slight decomp.), d\]l 1*0864, which was hydrolysed to 
the corresponding di-ether, a colourless, syrupy liquid, b. p. 155— 
160°/15 mm., rf{|S 1*064. Similarly, the fraction b. p. 180— 
210°/12 mm., gave the diacetate of tri-trimethylene glycol ether , a 
colourless, viscous liquid, b. p. 238°/80 mm., 1*0546. 

Di-trimethylene glycol ether is decomposed by a boiling saturated 
solution of hydrogen bromide in glacial acetic acid and subsequent 
treatment of the product with alkali hydroxide solution into tri- 
methylene glycol, *which was identified as the di-benzoate, needles, 
in. p. 60—61°, thus establishing the constitution of the ether. 

Protracted ebullition of trimethylene glycol under the atmo¬ 
spheric pressure leads to the formation of poly-ethers. H. W. 

Derivatives of Acetylenic Erythritol [Hexinene-aJ^-tetrol], 
HO*CH 2 *CH(OH)*C:C*CH(OH)*CH 2 *OH. R. Lespieau ( Compt . 
rend., 1921, 173, 1367—1369).—Chloroacetaldehyde reacts with the 
dimagnesium derivative of acetylene in the presence of ether to 
give a black, viscous mass, which, when further treated with bromine 
in chloroform solution, gives a product which crystallises after 
several months. It is a^-dichloro-yS-dibromohexen-^t-dioly 
CH 2 Cl-CH(OH)-CBr:CBr-CH(OH)-CH 2 CI, m. p. 141—142*5°. The 
black, viscous mass mentioned above when treated with solid potass¬ 
ium hydroxide in ether gives the dioxide, 

b. p. 87*5—88*5°/I0 ram., 1*417. W G. 

e2 
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Alkylations. I. Alkylation of Sodium Sulphite. H. 

Baggesgaard-Rasmussen and Sven Werner {Bull. Soc. chim ., 
1921, [iv], 29, 1073—1087).—A quantitative study of the inter¬ 
action of methyl or ethyl iodide and sodium sulphite in 30% methyl 
alcohol shows that the reaction is essentially bimolecular, although 
the curve is somewhat irregular towards the end. The abnormal 
progress of the reaction may be explained on the basis that in 
solution sodium sulphite exists in two tautomeric forms, which 
are in equihbrium, NaS0 2 *0Na SO(ONa) 2 , and that only the 
first undergoes alkylation, the atom of sodium attached to sulphur 
being replaced by the alkyl group. The results indicate that, in 
solution, 88% of the sodium sulphite is in the first form and 12% 
in the second. W. G. 

Neutralisation of the Affinity of Main and Subsidiary 
Valencies in Compounds of a Higher Order. III. J. V. 

Dubsky [with P. Aptekmann] (J. pr. Chem ., 1921, [ii], 103, 109— 
128; cf. A., 1916, i, 541).—Investigation of the behaviour towards 
pyridine of nickel salts of various substituted xanthic acids shows 
that the ability of xanthates of the general formula, OR*CS # SX, 
to form additive compounds with pyridine is independent of the 
volume of the radicle R, although the stability of the additive 
product diminishes with the magnitude of R. Unlike the cobalt 
xanthates previously investigated, cobalt amyl, benzyl, and bornyl 
xanthates unite with two molecules of pyridine, giving additive 
compounds far less stable than those given by the corresponding 
nickel salts. 

It is not found possible to convert either tertiary alcohols, such 
as dimethylethylcarbinol, or phenols into the corresponding xanthic 
acid derivatives (cf. Meyer, “ Analyse und Konstitutionsermittlung 
organischer Verbindungen, ,, 3rd ed., 474), but analogous secondary 
alcohols, such as cycZohexanol or borneol, readily yield xanthic acid 
compounds. These results are in accord with those of Bamberger 
and Lodter (A., 1890, 517), who found that 5:6:7: 8-tetrahydro- 
2-naphthol acts as a true phenol and gives no xanthate, whereas 
the isomeric 1:2:3: 4-tetrahydro-2-naphthol behaves as a secon¬ 
dary alcohol (cf. Lippmann and Fleissner, A., 1888, 296). 

Nickel propyl xanthate , N^CSg’OPrJo, forms brown crystals and 
gives with pyridine the compound C 8 H 14 0 2 S 4 Ni,2C 6 H 5 N, which 
separates in pale green crystals and is unstable in the air. Nickel 
butyl xanthate, Ni(CS 2 *OCH 2 Pr) 2 , forms brown crystals and gives a 
pale green compound with 2 molecules of pyridine. Nickel amyl 
xanthate, Ni(CS 2 *0*CH 2 *CH 2 Pr) 2 , crystallises in brown leaflets with 
a greenish-yellow lustre and forms a pale green compound with 
2 molecules of pyridine. Cobalt amyl xanthate gives an unstable, 
brown compound with 2 molecules of pyridine. Nickel cetyl xanthate, 
Ni(CS 2 # 0 # [CH 2 ] 16 *CH 3 ) 2 , crystallises in orange-yellow leaflets, and 
forms a very unstable, green compound *with 2 molecules of pyridine. 
Cobalt cetyl xanthate forms green crystals. Sodium benzyl xanthate, 
NaCSL’OCHgPh, and the potassium salt, were prepared. Cobalt 
benzyl xanthate, Co(CS 2 'OCH 2 Ph) 2 , forms lustrous, black crystals, 
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gives a deep green solution in benzene, and with 2 molecules of 
pyridine yields a brown compound which is highly unstable, even 
in an atmosphere of pyridine. Nickel benzyl xanthate forms black 
crystals and with 2 molecules of pyridine yields a compound which 
remains unchanged in an atmosphere of pyridine. Potassium cyclo- 
hexyl xanthate , KCS 2 *OC 6 H n , is crystalline, and the nickel salt, 
Ni(CS 2 *0 , C 6 Hi 1 ) 2 , forms brown crystals. Sodium bornyl xanthate , 
NaCS 2 *O*C 10 H 17 , is crystalline; the nickel salt forms brown crystals, 
and the cobalt salt forms with 2 molecules of pyridine a highly 
unstable, brown, crystalline compound. T. H. P. 

PP '-Dichlor odiethyl Ether. The Oxygen Analogue of 
Mustard Gas. Oliver Kamm and John H. Waldo (J. Amer. 
Chem. Soc. y 1921, 43, 2223—2227).— pp' -Dichlorodiethyl ether , b. p. 
177—178° (corr.); d% 1*213; n 20 1*457, i$ay be prepared by the 
action of concentrated sulphuric acid on ethylene chlorohydrin. 
When condensed with aniline, it gives 4-phenylmorpholine. When 
condensed with ethyl malonate, the ether gives ethyl tetrahydro- 

pyranA : 4 -dicarboxylate, 0 < CQg 2 .Q^ 2 ^>C(C0 2 Et) 2 , b. p. 260°/740— 

745 mm.; df } 1*107, which with carbamide in the presence of 
sodium ethoxide yields tetrahydropyran- 4 : 5-spiro-2 : 4 : 6-triketo- 

hexahydropyrimidine , m * P’ 218°. 

PP'-Dichlorodiethyl ether, unlike its sulphur analogue, exerts no 
deleterious action on the tissues of the animal body. Similarly, 
tetrahydropyran-4 : 5-spiro- 2 : 4 : 6-triketohexahydropyrimidine, al¬ 
though closely related in structure to barbital, possesses no marked 
hypnotic properties. W. G. 

yy'-Dihalogenodipropyl Ethers. Oliver Kamm and Walter 
H. Newcomb (J. Amer. Chem. Soc. y 1921, 43, 2228—2230).— 
yy / - Dichlorodipropyl ether , b. p. 215°/745 mm.; djj 1*140, was 
obtained by boiling trimethylene chlorohydrin with sulphuric acid 
under a reflux condenser. 

Attempts to prepare trimethylene bromohydrin from trimethylene 
glycol by the action of hydrobromic acid and sulphuric acid gave a 
mixture of ay-dibromopropane, the required bromohydrin and 
yy-dibromodipropyl ether , b. p. 128°/19 mm.; 1*574. The 
products can be separated by fractional distillation. W. G, 

Preparation of p-Chloro- and p-Bromo-propionic Acids 
from Trimethylene Glycol. C. A. Rojahn (JBer., 1921, 54, 
[JB], 3115—3118).—Trimethylene glycol is present in considerable 
amount in the sweet water concentrates obtained by the fermenta¬ 
tion of sugar to glycerol by the method of Connstein and Liidecke, 
particularly when the operation is conducted with insufficient 
care. It is purified by distillation, dilution of the fraction, b. p. 
170—230°, with water, and treatment of the hot solution with 
lead oxide and barium hydroxide in a current of air. After 
removal of lead and barium by sulphuric acid, air is passed through 
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the hot solution whereby the bulk of the organic acids are removed 
and trimethylene glycol, b. p. 210°, d\\ 1*0573, is ultimately isolated 
by repeated distillation, finally under diminished pressure. It is 
treated at the temperature of boiling water with about two-thirds 
of the calculated quantity of hydrogen chloride, and the product 
is fractionated, giving thereby (i) water and dichloropropane, 
(ii) y-chloropropyl alcohol, (iii) unchanged trimethylene glycol, 
and (iv) a residue (see this vol., i, 103). p-Chloropropyl alcohol is 
added gradually to nitric acid (30%) at 0°, and the mixture 
maintained at below 5° during twenty-four hours, after which it 
is cautiously treated at 30—35°, allowed to remain during eight 
hours, and subsequently heated at 70—75°; p-chloropropionic acid, 
colourless needles, m. p. 37—38°, is thus formed in 30—-40% yield. 

Trimethylene glycol is converted by boiling hydrobromic acid 
into a mixture of ocy-dibromopropane and y-bromopropyl alcohol. 
The latter is oxidised by nitric acid to p-bromopropionic acid, 
b. p. 140—142°/45 mm., m. p. 62—63°; the action proceeds less 
violently than with y-chloropropyl alcohol. H. W. 

The Mixed Anhydrides of Sulphuric Acid and Carboxylic 
Acids. II. n-Butyrylsulphuric Acid. A. J. van Peski (. Rec . 
trav. chim ., 1921, 40, 736—746; cf. A., 1921, i, 302).—n-Butyryl- 
sulphuric acid, C 3 H 7 *COOS0 3 H, is formed by the action of 
sulphur trioxide on w-butyric acid, and resembles acetylsulphuric 
acid in its general properties. When heated, it is transformed into 
a-sulphobutyric acid, and at 70° evolution of carbon dioxide takes 
place with sharp rise in temperature to about 110°, the other 
product being a-sulphobutyrone. Full experimental details are 
given as to the preparation of the acid, its sodium salt, and, from 
the latter, of butyric anhydride, the preparation of isoamylsulphuric 
acid, phenyl butyrate, tribromobutyranilide (long needles, m. p. 
167*8°), tribromobutyrojihenol (a pale yellow viscous liquid, m. p. 
6—9°, b. p. 192*8°/16 mm. corr.) are described and also the sulphon- 
ation of benzene by the acid. H. J. E. 

C 18 Fatty Acids. II. The Relation of Oleic and Elaidic 
Acids to their Halogen Additive Products. Ben H. Nicolet 
(J. Amer. Chem. Soc ., 1921, 43, 2122—2125; cf. A., 1921, i, 390).— 
Using the anilides of the various acids as means of characterising 
them, it is shown that there is no cis-trans- isomerisation when 
bromine is added to the double bond and later removed by zinc 
and alcoholic hydrochloric acid in the case of oleic or elaidic acids. 
These acids thus differ from linolic acid in this respect. Oleanilide 
dibromide has m. p. 67°; elaidanilide dibromide has m. p. 88°. 

W. G. 

The Mechanism of the Oxidation of Drying Oils as 
Elucidated by a Study of the True Oxygen Absorption. III. 
The Action of Driers. Samuel Coffey (T., 1922, 121, 17 — 23). 

The Formation of Substituted Succinic Acids from Esters 
of aP-Unsaturated Acids. Lucy Higginbotham and Arthur 
Lapworth (T., 1922, 121, 49—54). 
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Nitromalic Acid. Arthur Lachman (J. Amer. Ghent. Soc., 
1921, 43, 2084—2091; cf. A., 1921, i, 303).— Nitromalic acid , 
m. p. 110—112°, is readily obtained by adding fuming sulphuric 
acid to a cooled solution of malic acid in nitric acid (d 1*42). It 
gives a sodium and a silver salt. When hydrolysed with sodium 
hydroxide in aqueous solution, it yields a mixture of nitric and 
nitrous acids, the percentage of nitrous acid being independent 
of the temperature, the concentration, or the presence of an excess 
of alkali. Similar results were obtained in methyl alcoholic 
solution, except that the amount of nitrous acid obtained was 
nearly twice that in aqueous solution. When alkali was excluded 
altogether and a substance such as sulphanilic acid, capable of 
reacting with the nitrous acid as fast as it is formed, was present, 
the production of nitrous acid was greatly increased and the 
rate under these conditions corresponded with a unimolecular 
reaction. 

In the hydrolysis of nitric esters, two independent processes 
occur. One is the normal hydrolysis into alcohol or hydroxy-acid 
and nitric acid, and the second is isomerisation to a nitrous ester, 
which subsequently is hydrolysed to an aldehyde or a ketone. 
Each of these reactions proceeds at its own rate under given con¬ 
ditions. The action of alcohol in increasing the yield of nitrous 
acid is that it diminishes the rate of the normal hydrolysis of the 
nitric ester to nitric acid. The constant yield when alkali is 
employed is a false equilibrium. The real constant is the ratio 
of the velocities of the two reactions. W. G. 

Stereoisomeric Ethylthiolsuccinic Acids. Peter Fitger 
(Ber., 1921, 54, [B], 2943—2951).— r-Ethylthiolsuccinic acid, 
C0 2 H # CH(SEt)*CH 2 , C0 2 H, small, colourless needles, m. p. 124— 
126°, is prepared from ethyl mercaptan, sodium bromosuccinate, 
and sodium hydroxide in aqueous solution or by the action of 
ethyl bromide and sodium hydroxide on sodium thiolsuccinate 
dissolved in water. The normal salts, with the exception of those 
of silver , lead , and iron, are generally freely soluble in water; the 
sodium hydrogen , potassium hydrogen, and barium hydrogen salts 
crystallise in colourless prisms. Attempts to resolve the racemic 
acid into its optically active components by means of the phenyl- 
ethylamines were unsuccessful, since a partly racemic salt is the 
least soluble. On the other hand, a partly active d-acid could 
be obtained by the action of ethyl mercaptan and sodium hydroxide 
on an aqueous solution of sodium i-bromosuccinate, and from 
this the pure d-variety could be isolated with the aid of d-phenyl- 
ethylamine. d- Ethylthiolsuccinic acid, m. p. 126—128°, forms 
lustrous aggregates of prisms or needles; it has [a]rJ+139*3° in 
absolute alcohol, [a]]?+149*8° in ethyl acetate, [a]g+145*0° in 
acetone, [a]j5+107*7° in water. Under certain conditions, it is 
possible to isolate the almost pure d-acid by the process described 
above in relatively good yield and without recourse to d-phenyl- 
ethylamine. 1 -Ethylthiolsuccinic acid is obtained in good yield 
by the action of ethyl bromide and sodium hydroxide on an aqueous 
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solution of sodium Z-thiolsuccinate; it forms aggregates of lustrous 
needles, m. p. 126—128°, [a]JJ—139*3° in absolute alcohol, 
Mi?— 150*0° in ethyl acetate, [ajfj—145*1° in acetone, [a]??— 108*0° 
in water. It was not found possible to isolate well-defined salts 
of the active acids. H. W. 

Certain Products of the Oxidation of Inactive Ethylthiol- 
succinic Acid. Peter Fitger (Ber. t 1921, 54, [J3], 2952 — 
2963; cf. preceding abstract).—Ethylthiolsuccinic acid is oxidised 
by hydrogen peroxide to ethylsulphoxy succinic acid , 
C0 2 H-CH(S0Et)-CH 2 *C0 2 H, 

which becomes discoloured at 120°, but does not exhibit a definite 
melting point when more strongly heated. The ferric and silver 
salts are described, but, in general, the normal salts do not appear 
to be sharply characterised. The acid is unstable when dissolved 
in water or ethyl acetate, and in boiling solution becomes decom¬ 
posed into carbon dioxide, ethyl mercaptan, diethyl disulphide, 
fumaric acid, and $-ethylthiolacrylic acid , long, colourless, slender 
needles, m. p. 83—84°. 

Sodium ethylthiolsuccinate is oxidised by potassium perman¬ 
ganate in aqueous solution, and in the presence of carbon dioxide 
to r-ethylsulphonylsuccinic acid , long, colourless prisms, m. p. 167— 
168°; the sodium salt, C G H 8 0 6 SNa 2 ,2H 2 0, colourless, rhombic 
plates, barium salt, pointed prisms, silver salt ( + 2H 2 0), prisms, 
and ferric salt are described. 

The action of bromine on an aqueous solution of r-ethylthiol- 
succinic acid appears to lead to the initial formation of ethyl- 
sulphoxysuccinic acid (which is too unstable to permit its isolation 
in these circumstances), and then to ethylsulphonylsuccinic acid, 
which can only be prepared in poor yield in this manner. The 
use of three molecular proportions of bromine, on the other hand, 
readily gives cL-bromo- a -ethylsulphonylsuccinic acid , 
C0 2 H-CBr(S0 2 Et)-CH 2 -C0 2 H, 

colourless, microscopic plates (+H 2 0), m. p. 83—85° (decomp.); 
the silver , ferric , and barium (+3H 2 0) salts are described. The 
acid readily eliminates carbon dioxide in hot aqueous acidic 
solution and passes into $-bromo-$-ethylsulphonylpropionic acid , 
colourless prisms, m. p. 142—143° (decomp.); the ferric salt and 
silver salt, needles, are described. 

Ethylthiolsuccinic acid, when dissolved in glacial acetic acid, 
reacts vigorously with bromine, giving a -bromo-$-ethylthiolmaleic 
acid , C0 2 H*CBrIC(SEt) # C0 2 H, pale yellow, thin plates or flattened 
prisms, m. p. 131° to 141° (decomp.), according to the mode of 
heating. The barium salt, voluminous needles, and the anhydride , 
long, pale yellow needles, m. p. 44—45°, are described. 

Ethylthiolsuccinic acid is extensively decomposed by potassium 
permanganate in bicarbonate-alkaline solution, but the products 
formed have not yet been identified. H. W. 

Behaviour of Fehling’s Solution in Light. A. Beneath and 
J. Oberbaoh (Z. physikal. Chem., 1921, 98, 498—501).—The 
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authors have been unable to confirm the statement of j Bolin and 
Linder (A., 1920, ii, 144) that when Fehling’s solution contained in 
glass vessels is exposed to ultra-violet light no reaction occurs. 
It is found that Fehling’s solution exposed in a glass tube to sun¬ 
light is decolorised, with the evolution of hydrogen. Illumination 
of an alkaline solution of potassium sodium tartrate gives no 
evolution of gas, but if cuprous oxide is added, hydrogen is vigor¬ 
ously evolved; copper turnings and even massive copper have 
the same action. Fehling’s solution to which copper has been 
added evolves hydrogen immediately it is exposed to light, and 
the action persists for some time after the light is removed. The 
oxidation products of tartaric acid, such as dihydroxytartaric 
acid, mesoxalic acid, and formic acid, when treated with alkali 
hydroxides and metallic copper, evolve hydrogen in light. Mes¬ 
oxalic acid has the most pronounced action, and the insoluble 
sodium dihydroxytartrate passes into solution with the evolution 
of hydrogen. If dihydroxytartaric acid is added to Fehling’s 
solution, it is decolorised more rapidly than if the addition has 
not been made. In all cases where the reaction was carried out 
in quartz vessels, a thin deposit of copper was found on the walls 
of the vessel. The reaction probably follows the course : the 
Fehling’s solution decomposes in light, forming cuprous oxide and 
metallic copper, and these act catalytically on the tartaric acid, 
producing hydrogen and oxidation products of tartaric acid. Some 
of the oxidation products are further oxidised in the dark. 

J. F. S. 

Dihydroxytartaric Acid. Arthur Lachman (J. Amer. Chem. 
Soc ., 1921, 43, 2091—2097; cf. Fenton, T., 1898, 74, 71; 1902, 
81, 426).—Dihydroxytartaric acid, considered as a diketohe, has 
a structure similar to benzil, and when acted on by alkalis behaves 
like benzil, and thus its decomposition is represented by the 
equations 

C0 2 H-C0-C0-C0 2 H+H 2 0=00 2 H-CHO+(C0 2 H) 2 

C0 2 H-C0-C0-C0 2 H+H 2 0=C0 2 H-C(0H)(C0 2 H) 2 , 

the carboxytartronic acid losing carbon dioxide and giving tar- 
tronic acid. It is shown that when sodium dihydroxytartrate is 
heated at 160°, carbon dioxide is evolved and glyoxyfic acid and 
oxalic acid were identified along with tartronic acid in the products 
of decomposition. 

In Fenton’s method for the estimation of sodium by precipitation 
as sodium dihydroxytartrate and subsequent oxidation of this salt 
with standard permanganate, it is necessary to carry out the oxid¬ 
ation first in alkaline and then in acid solution in order to obtain 
consistent results. W. G. 

Internal or Catalytic Dehydroxidation of Formaldehyde. 

Erich MUller (Z. Elektrochem ., 1921, 27, 558—563). —Alkaline 
solutions of formaldehyde, when treated with oxidising agents such 
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as cuprous oxide, cupric oxide, silver oxide, potassium persulphate, 
hydrogen peroxide, or potassium ferricyanide, are converted into 
formic acid with evolution of hydrogen. The same reaction occurs 
on electrolysis of an alkaline solution of formaldehyde, and, finally, 
finely divided metals (Cu, Ag, Pd, Pt,), when added to alkaline 
solutions of formaldehyde, bring about a rapid evolution of hydrogen 
and formation of formic acid. The catalytic change is best shown 
with colloidal rhodium, thus : If to 30 c.c. of 15V-sodium hydroxide 
and 50 c.c. of 20% formaldehyde 20 c.c. of colloidal rhodium 
(0’05 gram) are added at 25°, there is an evolution of 3 litres of 
hydrogen in two hours. The author explains the electrolytic 
reaction as follows : In solution, formaldehyde exists in equi¬ 
librium as represented by the equations HCHO+H 2 0 ^ 
HCH(OH) 2 — HCHO'(OH)-f H\ on the anode the reaction 
HCH(0H)0'+F=HCH(0H)0 takes place; this substance the 
author terms an O-aldehyde, and states that it may exist in the 
metastable condition in formaldehyde solution up to a definite 
concentration. Above this definite concentration, it spontaneously 
decomposes to give hydrogen and formic acid, H*CH(OH)0 —> 
HC(OH)0+H, but at lower concentrations it is decomposed only 
by oxidising agents or catalysts. This reaction the author terms 
“ dehy dr oxidation' 1 The course of the reaction with catalysts is 
represented as follows : In alkaline solution, a reaction similar to 
Cannizzaro’s reaction occurs in two stages, (1) 3HCH0+2H 2 0— 
CH 3 0H+2HCH(0H)0 and in the presence of the catalysts (2) 
2HCH(0H)0=2HC0 2 H+H 2 . J. F. S. 

Alcoholic Fermentation of Formaldehyde by Osmium. 

Erich Muller (Ber ., 1921, 54, [JB], 3214—3216).—An aqueous 
solution of formaldehyde decomposes in the presence of osmium 
into carbon dioxide and methyl alcohol. The catalytic activity of 
the metal diminishes somewhat rapidly. At about 50°, and then 
only to a small extent, hydrogen is also evolved. H. W. 

The Rdle of Mercury Salts in the Catalytic Transformation 
of Acetylene into Acetaldehyde and a New Commercial 
Process for the Manufacture of Paracetaldehyde. Richard 
R. Vogt and Julius A. Nieuwland (J. Amer . Chem. Soc. f 1921, 
43, 2071—2081).—In the commercial preparation of acetaldehyde 
from acetylene and water by the use of mercury salts as catalysts, 
the chief drawback is the ease with which the mercury salt is 
reduced to metallic mercury, with consequent loss in activity. 
It is now shown that mercuric sulphate in sulphuric acid is the 
most suitable catalyst, on account of its activity and less ready 
reduction, but the difficulty attached to its use is the impossibility 
of separating acetaldehyde from the more concentrated acid solu¬ 
tion and the rapid reduction of the mercury compounds in dilute 
acid solutions. In such solutions, the mercury is soon converted 
into an organic compound, and this compound acts as the catalyst. 
It is suggested that the reaction may be as follows : 
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3HgS0 4 +2C 2 Hj-|-2HjO —> Q:CH-CH<^ g ' SO «‘ Hg >CH-CH:0+ 

21 ^ 80 ^. 

2C 2 H 2 +2H 2 0+0:0H-CH< H g' S( V H g > CH-CHIO —> 

CHO-CH 2 .Hg >CH . H CH< Hg-CH 2 .CH0+H 2 80 4 
CHCK ^NjHO 

CH0-CH 2 -Hg-CH(CH0)-Hg-CH(CH0)-Hg-CH 2 -CH0+H 2 S0 4 = 

CHO-CH< ^' SO « ,Hg >CH-CHO+2CH 3 -CHO. 

It is considered that the reduction of mercury compounds by 
acetylene is in some way due to their hydrolysis in dilute acid 
solutions, and the only way in which acetaldehyde could be obtained 
without the reduction of any mercury salt whatever was by the 
action of a stream of moist acetylene at 70—120° on a dry mixture 
of the mercuric sulphate-acetylene compound and sodium, potass¬ 
ium, or ammonium hydrogen sulphates. This process was, how¬ 
ever, so slow as not to be of practical value. 

Owing to the difficulty of obtaining the acetaldehyde from these 
acid solutions, it was found advantageous to use the solutions in 
place of pure acetaldehyde in the preparation of quinaldine. For 
this purpose, aniline sulphate was dissolved along with the mercuric 
sulphate in sulphuric acid before passing in the acetylene, a con¬ 
centration of 40% of sulphuric acid and a temperature of 60° 
being most advantageous. 

For the preparation of paracetaldehyde, a large bottle or carboy 
was filled with dry fragments of glass on which a pasty mass of 
mercuric sulphate, sodium or ammonium hydrogen sulphate, and 
a very little water was distributed and the moist acetylene led in 
with shaking. The paracetaldehyde accumulated as a separate 
layer at the bottom of the bottle. The aldehyde-mercury ratio 
obtained was 17 : 1 with a steady production of paracetaldehyde. 
In this method no distillation process is necessary, there are no 
by-products or waste products, and there is no excess of acetylene 
to be recovered. W. G. 

Preparation of Aldol from Acetaldehyde. Nathan 
GkOnstein (Brit. Pat. 147119).—Aldol condensation by means of 
a very small quantity of an alkaline catalyst proceeds, without the 
addition of ice or a neutral organic diluent, as a smooth and easily 
controlled reaction if the acetic acid contained in the acetaldehyde 
is first neutralised with the requisite quantity of sodium hydroxide 
solution, and the catalyst is then gradually added with cooling, 
the operation being preferably conducted in an atmosphere of 
nitrogen to prevent the formation of further quantities of acetic 
acid by atmospheric oxidation. As catalyst, aqueous alkali hydr¬ 
oxide, not exceeding in quantity 1 part of alkali to 100 parts of 
acetaldehyde, may be employed, or equally favourable results are 
obtained with alkali or alkaline-earth carbides or cyanides, or 
alkaline-earth hydroxides. In all cases, the presence of a small 

e*2 
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quantity of water appears to be essential. To prevent the con¬ 
densation proceeding too far with formation of resins, etc., it is 
stopped before all the acetaldehyde has been converted into aldol 
by adding sufficient hydrochloric or acetic acid to neutralise the 
alkali, separating the salt, and distilling the product in a^amium. 

Preparation of Butaldehyde and Butyl Alcohol from 
Crotonaldehyde. Nathan Grunstein (Brit. Pat. 147118).— 
Butaldehyde and butyl alcohol are obtained in good yield by the 
catalytic hydrogenation of crotonaldehyde in presence of 20—25% 
of water or steam. The formation of undesirable by-products of 
high boiling point is greatly minimised by using a large excess of 
hydrogen, and the excess passing from the catalyst can be recircu¬ 
lated after suitable cooling to condense the reaction products. 
The catalyst is prepared by depositing in the usual manner 5—15 
parts of nickel on 100 parts of pumice or kieselguhr, and the optimum 
temperature for the hydrogenation is 110—120°. Instead of using 
a mixture of pure crotonaldehyde and water, the product of the 
decomposition of aldol may be employed with equal advantage. 
The reaction may be carried out either in a tube charged with the 
contact material, or with the liquid substances in an autoclave, 
the hydrogen in the latter case being pumped in at 10—15 atm. 
pressure with vigorous agitation of the liquid. In either case, 
provision must be made for the periodical discharge of gas from 
the apparatus as the hydrogen becomes contaminated with propyl¬ 
ene and carbon monoxide produced by the “ cracking ” of the 
crotonaldehyde, particularly at the higher temperatures. 

G. F, M. 

Benzyl Ethers of Carbohydrates. M. Gomberg and 0. C. 
Buchler (J. Amer. Chem. Soc ., 1921, 43, 1904—1911).—Carbo¬ 
hydrates of all types are readily benzylated and various benzyl 
ethers obtained when the carbohydrate is heated with benzyl 
chloride and aqueous sodium hydroxide for several hours at about 
90°. Thus a-methylglucoside yielded benzylglucoside, dibenzyl - 
methylglucoside , and tetrabenzyl-benzylglucoside. Sucrose gave a 
solid dibenzyl and a liquid pentabenzyl derivative. Dextrin gave a 
benzyldextrin , C 12 H 19 O 10 *C 7 H 7 , m. p. 208 — 210°; potato starch 
gave a monobenzyl derivative, C 12 H 19 O 10 *C 7 H 7 , m. p. 200—203°, 
and maize starch gave a dibenzyl derivative, C 12 H 18 O 10 (C 7 H 7 ) 2 , 
m. p. 203—205°. Cellulose, unless previously subjected to one of 
the several so-called “ hydration ” processes, underwent only slight 
benzylation, but after hydration a monobenzyl , a tribenzyl , and a 
tetrabenzyl derivative were obtained according to the conditions. 
Benzylated cellulose, unlike cellulose itself, is insoluble in Schweizer’s 
reagent. W. G. 

Biochemical Synthesis of a-Methyl-d-mannoside. H. 

HfiRissEY (Compt. rend., 1921, 173, 1406—1407; cf. A., 1921, i, 
306).—By the action of a-methyl-d-mannosidase, present in the 
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germinated seeds of lucerne, on a solution of mannose in 10% 
methyl alcohol, the author has synthesised a-methyl-d-mannoside 
and obtained it in a crystalline form. W. G. 

The Formation of Osazones. Marc H. Van Laer and R. 
Lombaers (Bull. Soc. chim. Belg ., 1921, 30, 296—301).—A study 
of the formation of the osazones of laevulose and dextrose shows 
that the difference in the time of the reaction has its origin at the 
second stage and is due to the fact that the oxidation by the second 
molecule of phenylhydrazine is, in the first case, that of a primary 
alcohol, and, in the second, that of a secondary one. H. J. E. 

Pentosans. Emil Heuser (J. pr. Chem ., 1921, [ii], 103, 
69—102).—[With Maria Braden.] —Salkowski’s method for the 
preparation of xylan from wheat straw (A., 1902, i, 206) yields a 
product which gives at most 80% of the theoretical proportion of 
furfuraldehyde and contains appreciable amounts of ash. The 
author finds that application of a modification of Salkowski’s 
method to bleached straw cellulose [ Strohzellstoff] (cf. Heuser and 
Haug, Z. angew. Chem., 1918, 31, 99) is capable of yielding a product 
containing 96% of xylan, calculated on the dry ash-free material, 
and 0*35% of ash. 

[With E. Kurschner.] —By 43% hydrochloric acid solution 
(d 1*21) at the ordinary temperature, xylan cannot be hydrolysed 
completely to xylose, since part of the latter is destroyed before 
the hydrolysis is finished. The results obtained when the course 
of the hydrolysis is followed by measuring the copper-reducing 
power and by estimation of the furfuraldehyde obtained by treat¬ 
ment with hydrochloric acid show that no sugar other than xylose 
is formed during the hydrolysis, but fail to indicate the nature of 
the 4% of non-xylan in the preparation. [Cf. J. Soc. Chem. Ind., 
1922, Feb.] ‘ T. H. P. 

Chemistry of Starch. IV. The Methylation of Poly- 
amyloses. Hans Pringsheim and Walter Persch (Ber., 1921, 
54, [B], 3162—3168; cf. A., 1912, i, 832; 1913, i, 1156; 1915, i, 
382).—Tetra-amylose is not converted into a homogeneous product 
by sodium hydroxide and methyl sulphate. If, however, the 
material which is thus obtained, containing 28% OMe, is treated 
with methyl iodide and silver oxide, it gives a crystalline substance 
which contains two methoxyl groups in each dextrose residue. 
Very protracted treatment does not bring about methylation of 
the third hydroxyl group. The most important observation, how¬ 
ever, is that the treatment does not cause depolymerisation, and 
that, in accordance with determinations of the molecular weight 
in freezing benzene or naphthalene, the product is to be regarded 
as octamethyltetra-amylose . It crystallises in colourless, hexagonal 
plates which do not decompose below 250° and has [a]5>+141*5 
to +148*2° in ethyl alcoholic solution. The slight mutarotation 
is somewhat surprising, since the original tetra-amylose is not 
mutarotatory. 

Fermentation of starch by a degenerated specimen of Bacillus 
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macerans has led to the isolation of a tetra-amylose which gives a 
dark green, crystalline, additive compound with iodine, and, after 
being freed from the latter, a crystalline, additive product with 
carbon disulphide. Removal of the latter gives a tetra-amylose 
crystallising in needles and having a specific rotation higher by a 
few degrees than that quoted for previous specimens. The sub¬ 
stance is possibly a stereoisomeride, but its preparation is difficult 
and uncertain. H. W. 

Preparation and Alkyl Interchange of Cellulose Esters; 
Cellulose Stearate and Laurate. Ad. Grun and Franz 
Wittka (Z . angew. Chem ., 1921, 34, 645—648; cf. A., 1921, i, 
222).—The attempt to find a simple method for the preparation 
of cellulose esters of the higher fatty acids has led to observations 
on the interchange of alkyl groups between cellulose esters and 
alcohols, and between alkyl esters and cellulose. Cellulose esters 
of the higher fatty acids are formed by acylation of cellulose with 
an acid chloride and pyridine. Preliminary experiments with 
stearyl chloride led to impure monostearate, and mixtures of 
cellulose mono- and di-stearate; the pure distearate was only 
obtained by the use of a large excess of the acid chloride, 
the reaction mixture being diluted with benzene. Cellulose di¬ 
stearate forms white fibres, m. p. 220° (decomp.), is insoluble in 
the usual cellulose solvents, even in an ammoniacal solution of 
copper oxide, but soluble in fatty acids and in glycerides on heating 
at about 200°. The fibres under the microscope are cylindrical 
and swollen to two or three times the original volume, and the 
lumen has partly disappeared. Cellulose dilaurate is a white, 
spongy, short-fibred mass, m. p. about 250°. The solubility in 
glycerides is greater than that of the distearate, and, when dis¬ 
solved in trmovalerin and diluted with alcohol, a faintly coloured 
powder is obtained, m. p. 110°. Cellulose distearate and dilaurate 
exhibit a characteristic behaviour with fat colouring matters, for 
with Sudan-Ill an intense scarlet-red coloration is produced which 
is not removed by treatment with 50% alcohol, whereas cellulose 
or cellulose steeped in iatty acids is only faintly coloured, and the 
colour is completely removed by 50% alcohol. These cellulose 
esters may be distinguished further from cellulose by their behaviour 
with iodine and sulphuric acid, for they are coloured wine-red 
and the fibre swells but little, and is not disintegrated by the acid. 
The interchange of alkyl groups between ethyl esters of fatty acids 
and cellulose does not proceed as readily as with glycerol. Alkyl 
interchange between the cellulose esters of the lower fatty acids 
and alcohols proceeds readily, however, but the esters of the higher 
fatty acids react with difficulty. Thus, cellulose triacetate and 
ethyl alcohol yield cellulose monoacetate, whereas under similar 
conditions but little stearic acid is removed from cellulose distearate. 
The stability of the cellulose esters increases with their molecular 
weight. When iso&myl alcohol reacts with cellulose triacetate, 
alkyl interchange occurs, but is accompanied by a far-reaching 
degradation of the cellulose molecule. F. M. R. 
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Plant Colloids. XII. Action of Formaldehyde on Cellu¬ 
lose. M. Samec and S. Ferjancic ( KoU. Chem. Beihefte , 1921, 
14, 209—226; cf. A., 1921, i, 400, 707).—Purified sulphite 
cellulose has been heated under pressure with formaldehyde or 
formic acid at 143° for various periods of time and the products 
have been compared with the original cellulose. It is shown 
that formaldehyde reacts with cellulose and its derivatives when 
they have been converted into the emulsoid condition. The 
product does not give any iodine coloration, but after washing 
away the formaldehyde the colour can be obtained after the 
product has been emulsified by sulphuric acid. The sulpholysis 
of cellulose in the presence of formaldehyde takes place differently 
from the action in its absence and leads to low molecular derivatives. 
The charring of cellulose derivatives by strong sulphuric acid is 
strongly retarded by formaldehyde, and in the same way the 
esterification of cellulose derivatives is also retarded. Formaldehyde 
has a similar action on cellulose derivatives. The experimental 
results are explained by the assumption that the formaldehyde 
unites to the cellulose with the breaking of oxygen rings and 
the formation of oxymethylene groups, and that in the cellulose 
molecule an internal anhydride formation follows with the hydroxyl 
group of a neighbouring dextrose residue. J. F. S. 

Alkaline Copper Hydroxide Solutions and Copper Oxide- 
Ajrimine-Cellulose Solutions. Wilhelm Traube (Ber., 1921, 
54, [jB], 3220—3232).—The term “ alkaline copper hydroxide 
solutions ” is applied to the aqueous solutions produced from 
polyhydroxy-compounds, copper oxide or hydroxide, and alkali 
hydroxides. The quantity of copper hydroxide dissolved by 
solutions of glycerol and potassium hydroxide in which the con¬ 
centration of the latter is maintained constant increases with 
increasing molecular ratio of alkali to glycerol within certain 
limits; it diminishes with increasing dilution of the alkali. Since 
copper hydroxide is not soluble in glycerol or in alkali hydroxide 
solutions of the concentration used, it appears that the action 
depends on the initial formation of alkali glyceroxide and reaction 
of the latter with copper hydroxide to give an alkali-copper 
glyceroxide. The behaviour of polyhydroxy-alcohols and of 
polyhydroxy-compounds in general is similar to that of glycerol. 
The place of the fixed alkalis can be taken by the ethylenediamine 
hydroxide of copper (A., 1912, i, 9), since it is found that addition 
of glycerol enables a solution of ethylenediamine saturated with 
copper hydroxide to dissolve considerably further amounts of 
the substance. A similar effect is produced by mannitol or 
sucrose. The solubility of cellulose in a solution of the ethylene¬ 
diamine hydroxide of copper is also to be attributed to the for¬ 
mation of an alkoxide compound of the polyhydroxy-compounds 
produced by the degradation of cellulose, since it is found that a 
solution of ethylenediamine saturated with copper hydroxide has 
the power of dissolving more of the latter after being treated with 
cellulose. The ability to dissolve cellulose is, however, a specific 
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property of the copper solutions, since the ammine compounds 
of other metallic hydroxides, which in all probability are able to 
give rise to alkoxide derivatives, do not possess this power. The 
same conception of the solution of cellulose must be extended also 
to Schweizer’s solution. Since copper hydroxide is relatively 
but little soluble in aqueous ammonia, it is not possible to obtain 
concentrated solutions of cellulose directly. Such solutions can, 
however, be obtained by taking advantage of the fact that 
Schweizer’s solution saturated with cellulose has the power of 
dissolving further amounts of both cellulose and copper hydroxide. 
The explanation of the phenomenon is found in the existence in 
solution of an equilibrium, Cu(OH) 2 +4NH 3 [Cu(NH 3 ) 4 ](OH) 2 ; 
in proportion as the ammine is removed in combination with 
cellulose or the products of its degradation, the equilibrium is 
displaced towards the right-hand side of the equation and further 
quantities of copper hydroxide can be dissolved. The insolubility 
of cellulose in copper ammine solutions which have been treated 
with glycerol is due to the fact that the copper is now present as 
the glyceroxide. The precipitation of cellulose from its solution 
in Schweizer’s reagent by glycerol is likewise explained. 

Soluble starch behaves towards alkaline copper hydroxide 
solution in the same manner as the other polyhydroxy-compounds. 
Ordinary starch swells and becomes intensely blue when brought 
into contact with ethylenediamine solution saturated with copper 
hydroxide; the colour is not removed by repeated washing with 
water. The substance contains nitrogen, and, possibly, is a well- 
defined compound of alkoxide nature. H. W. 

Cellulose. VI. De-polymerisation of Ethyl-cellulose. 

Kurt Hess and Walter Wittelsbach (Ber., 1921, 54, [J5], 
3232—3241).—In a previous communication (A., 1921, i, 710), 
the depolymerisation of ethyl-cellulose has been described and 
substances with a molecular weight in dilute solution of 800— 
900 have been isolated. Since, however, the molecular weight 
increased rapidly with increasing concentration owing to associa¬ 
tion, it remained doubtful whether still lower values would be 
observed in more dilute solution and the uncertainty was increased 
by the subsequent discovery (this vol., i, 12) of the ready con¬ 
version of cellulose by acetyl chloride into a compound of the 
composition and molecular weight of a biose-anhydride. It is 
now shown that the products of acetolysis of ethyl-cellulose, after 
action varying in its duration from two to one hundred and forty- 
four hours, have molecular weights j n very dilute solution corre¬ 
sponding with those required for a tetraethylbiose anhydride. 
De-polymerisation of cellulose to “ eelluxose ” occurs, therefore, 
with much greater readiness than has been assumed previously. 

H. W. 

Mercury Fulminate. Hans Rathsburg (Ber., 1921, 54, 
[B], 3185—3187). —The presence of \unsaturated impurities in 
mercury fulminate can be detected *b j the behaviour of the 
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specimen towards potassium permanganate which is not affected 
by the pure compound. The amount of oxidising agent used by 
impure specimens depends on the medium in which they are 
suspended and, generally, is greatest in acid and least in aqueous 
suspension. On the other hand, the addition of halogen cannot 
be applied quantitatively, since pure mercury fulminate unites 
with halogen. Nevertheless, titration with iodine is a useful 
method of detecting the presence of more reactive mercury salts, 
which is judged by the presence of greater or less quantities of 
red mercuric iodide in the titrated mixture. The following process 
is more convenient than that advocated by Solonina for the estima¬ 
tion of oxalate in mercury fulminate. The specimen (about 3 
grams) is dissolved in ammonia (20%) and the bulk of the fulminate, 
in so far as it is not decomposed, is re-precipitated with acetic 
acid. Oxalic acid is precipitated in the clear filtrate (or an aliquot 
portion thereof) with approximately A 7 -calcium chloride and the 
calcium oxalate is weighed as such or as calcium oxide. H. W. 

Preparation of Guanidine Nitrate. Tenney L. Davis 
(«/. Amer. Chem. Soc ., 1921, 43, 2234—2238).—Guanidine nitrate 
may be obtained in excellent yield by heating dicvanodiamide 
with slightly more than two molecular proportions of ammonium 
nitrate for two hours at 160°, using either the dry materials alone 
or with water in an autoclave. At lower temperatures, diguanide 
nitrate is the main product. The reaction consists in the formation 
of diguanide nitrate by the action of one molecule of ammonium 
nitrate, and this then reacts with the second molecule of ammonium 
nitrate at the higher temperature to give guanidine nitrate. 

The reaction is not therefore dependent on the depolymerisation 
of dicyanodiamide as suggested by Werner and Bell (T., 1920,118, 
1133) in their account of a similar preparation of guanidine 
thiocyanate. W. G. 

The Synthesis of a Nitrogenous Principle of Plants, 
Hydrocyanic Acid, by the Oxidation of Ammonia and Carbo¬ 
hydrates, Glycerol, or Formaldehyde. R. Fosse (Compt. 
rend ., 1921, 173, 1370—1372; cf. A., 1919, i, 152, 313, 459; 1920, 
i, 664, ii, 714, 779; 1921, i, 165, 321, 500, 652).—In the presence 
of a silver or a mercury salt, ammoniacal solutions of dextrose, 
sucrose, starch, dextrin, glycerol, or formaldehyde, on oxidation 
by potassium or calcium permanganate give cyanides as one of 
the products. W. G. 

Synthesis of Hydrocyanic Acid by Oxidation, in Ammo¬ 
niacal Silver Solution, of Alcohols, Phenols, and Amines. 

R. Fosse and A. Hieulle (Compt. rend ., 1922, 174, 39—41).— 
It has been shown that, by the oxidation of a number of alcohols, 
phenols, and amines by potassium or calcium permanganate in 
ammoniacal solution in the presence of silver nitrate, hydrocyanic 
acid is always formed, but in variable amount. The highest yield 

of hydrocyanic acid was obtained from methylamine, W. G, 
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The Action of Aqueous Ammonia on Dicyanodiamide. 

Tenney L. Davis (J. Amer. Ghem . Soc., 1921, 43, 2230—2233).— 
When dicyanodiamide is heated in a sealed tube at 150° with 
aqueous ammonia (d 0-9) it gives, first, guanylcarbamide and then 
guanidine carbonate. If the reaction is prolonged, the guanidine 
carbonate reacts with ammonia and carbon dioxide, giving in 
turn ammelide, ammeline, and, finally, melamine. W. 5. 

Organic Compounds of Arsenic. VII. Additive Com¬ 
pounds of Iodoform and Salts of Organic Bases of Tervalent 
Elements. Wilhelm Steinkopf and Gustav Schwen ( Ber ., 1921, 
54> [J3], 2969—2975; cf. this vol., i, 71, 72).—Attempts to convert 
tetramethylarsonium tri-iodide into the corresponding monoiodide by 
means of alcoholic potassium hydroxide solution have led to the isola¬ 
tion of an additive compound of molecular proportions of the latter 
and iodoform. Similar products can be obtained from quaternary 
ammonium, phosphonium, and stibinium iodides and, in certain 
cases, from the corresponding bromides. These compounds may 
also be produced from their components or from a mixture of the 
tertiary arsine, methyl iodide, and iodoform. They are pale 
yellow to yellow, crystalline substances which can be recrystallised 
without decomposition from organic solvents, but are decomposed 
by water with separation of iodoform. They are for the most 
part odourless. Their physiological action appears to be attribut¬ 
able to iodoform poisoning. 

The following individual compounds are described. Tetra¬ 
methylarsonium iodide iodoform , I[Me 4 As]....CHI 3 , m. p. 165° 
(discoloration). Phenyltrimethylarsonium iodide iodoform , yellow 
needles, m. p. 143—145°, prepared by the methods indicated above 
or from phenyltrimethylarsonium hydroxide and iodoform in 
alcoholic solution. Triphenylmethylarsonium bromide , colourless 
crystals, m. p. 195°. Triphenylmethylarsonium bromide iodoform , 
pale brownish-yellow leaflets, m. p. 124°. Tetramethylammonium 
iodide iodoform , yellow needles, m. p. 237° after previous darkening 
when rapidly heated. Tetraethylphosphonium iodide iodoform, 
m. p. 212—215° after previous darkening when rapidly heated. 
[Tetraethylphosphonium bromide crystallises in colourless needles, 
m. p. about 320° (decomp.).] Tetraethylphosphonium bromide 
iodoform , brownish-yellow powder, m. p. about 200° after incipient 
decomposition at about 180°. Tetraethylstibinium iodide iodoform, 
yellow powder, m. p. (indefinite) 162° after previous softening. 

It was not found possible to isolate additive compounds from 
iodoform and phenyltrimethylarsonium bromide or chloride, 
tetraethylammonium chloride, or triphenylmethylarsonium 
chloride, respectively. j£ yy 

Some Recent Applications of Magnesium in Synthetic 
Organic Chemistry. Harry Hepworth (J. Soc. Chem. Ind., 
1922, 41, 7—11).—A resume of some of the recent applications of 
the Grignard reagents. 
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Organo-derivatives of Thallium. III. Some Thallium- 
dialkyl Salts and the Preparation of Thalliumdiaryl Haloids. 

Archibald Edwin Goddard (T., 1922, 121, 36-40). 

Mixed Organometallic Compounds of Aluminium. 

Faillebin (Gompt. rend., 1922, 174, 112—114).—Aluminium 
dissolves in an anhydrous mixture of ether and methylene iodide, 
the reaction being 

3CH 2 I 2 +4A1=3CH 2 :A11+A11 3 , 
but there is a secondary action in which ethylene is formed, 

6CH 2 I 2 +4 A1=3C 2 IL-f4 A11 3 . 

If the methylene iodide is replaced by methylene bromide, the 
action is more difficult to start and the secondary action is less 
marked. These complex compounds are obtained as dense liquids, 
which are readily decomposed by water, giving methane. A 
similar decomposition occurs with alcohol. * The compounds are 
unsaturated and form additive compounds with iodine, which, 
when decomposed by water, no longer give methane but methyl 
iodide, 

CH 2 : AlBr+1 2 =CH 2 I* AlBrI 
CH 2 I-AlBrI+H 2 0=CH 3 f+AlBrI-OH. 

W. G. 

Hydrocarbons of the Semibenzene Group. K. von Auwers 
and K. Ziegler ( Annalen , 1921, 425, 217—280).—In continuation 
of previous work (Auwers and Muller, A., 1911, i, 621), a number 
of homologous semibenzene hydrocarbons have been prepared and 
examined with respect to their physical properties and their capacity 
for passing into aromatic hydrocarbons by isomeric change. The 
principal physical distinction between the semibenzene hydro¬ 
carbons and their aromatic isomerides consists in the fact that 
the former group of compounds have lower densities, and therefore 
(since the refractive indices of the two series are comparable) 
higher molecular refractions and dispersions than the latter. In 
general, the semibenzene compounds are more volatile than their 
isomerides. 

The conversion of semibenzene hydrocarbons into benzene 
derivatives takes place in the presence of acids with great ease in 
the case of the simpler members. Higher in the series polymerisa¬ 
tion and other side reactions occur simultaneously. In general, 
the isomeric change involves the migration of one methyl group 
from the grem-dimethyl residue to an adjacent position in the 
nucleus; but if both the neighbouring positions are already 
occupied the mobile group may attach itself to some other nuclear 
carbon atom : 

Me Me Me Me 

/^\=:CH 2 —Me 2 / = \~CH 2 

Me Me 

A new series of physical constants for carefully purified 1:1- 
dimethyl-4-methylene-A" /> -cyck)hexadiene is given: b. p. 38— 
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40°/15 mm., dT 0-8360, df 0-833, rig' 6 1-50295, nf* 1-51739, 
ft* 8 ’ 8 1-53009, ng 1-5011. This hydrocarbon passes into ^-cumene 
with development of heat when a drop of hydrochloric acid is 
added to its solution in two vols. of acetic acid. 

1 : \-Dimethyl-4-ethyl-A 2J!, -oyc\ohexadien-4-ol, large, transparent 
tablets, m. p. 46—47°, is prepared like the trimethyl compound 
( loc . cit.) ; on shaking with 10% sulphuric acid, it is converted 
into 1 : l-dimethylA-ethylidene-A^-cyclohexadiene, b. p. 71— 
74716 mm., 81-5—84725 mm., df’ 15 0-8614, df 0-857, wjf 18 1*51072, 
1*51572, ri™ 1-53015, nj n 1-54300, ng 1-5135 (another 
preparation gave slightly different constants, e.g. df 0-855, 
rig 1-5124). This hydrocarbon is fairly stable at 160°; on oxida¬ 
tion by permanganate, it is converted into dimethylmalonic acid 
and acetic acid. When its solution in acetic acid is saturated with 
hydrogen chloride, it is converted in the course of one hour into 
1: 2-dimethyl-4-ethylbenzene (b. p. 186—187°, df" 2 0-8777, df 0-874, 
< 605 1-50103, < 05 1-50489, nf* 1-51606, n™ 1-52531, ng 1*5027), 
which was prepared for comparison from 4-o-xylyl methyl ketone 
by reduction with amalgamated zinc and hydrochloric acid. 
1 : 1-Dimethyl A-n-propyl-A™-cyc\ohexadienA-ol and 1 : l-dimethyl-4- 
n-propylidene-A 2 '*-cyc\ohexadiene could not be fully purified (b. p. 
95—105710 mm. and 83—85°, respectively). The crude alcohol 
was converted into 1 :2-dimethyl-4-n-propylbenzene by the addition 
of a drop of concentrated hydrochloric acid to a solution in acetic acid, 
and the hydrocarbon identified by comparing its physical properties 
(b. p. 201—203°, df 85 0-8718, df 0-866, nf 7 1-49504, n\V 1-49881, 
n l p 1-50920, ri 2 ' 1 1-51784, ng 1-4955) with those of a specimen pre¬ 
pared by reducing 4-o-xylyl ethyl ketone. This ketone, b. p. 258— 
262°, was obtained by the action of propionyl chloride and aluminium 
chloride on o-xylene, and was characterised by means of its semi- 
carbazone , m. p. 192—193°. 

1:1:3: 4-Tetramethyl-A 2 *-cyc\ohexadien-4-ol f needles, m. p. 
50-5—51*5°, was obtained like its lower homologues, but could 
not be converted into the corresponding semibenzene owing to 
the ease with which this substance passed into its aromatic iso- 
meride, durene. From 1:1: %-trimethyl-4-ethyl-A 2 5 -cyc\ohexa- 
dien-4-ol (m. p. 47—48°), however, 1:1: S-trimethyl-4-ethyl- 
A 2:5 -cyclo hexadiene (b. p. 85—86°, df 7 0-8844, df 0-879, nf 7 1-51470, 
n]f 1-51931, np 1-53230, ri 2 " 7 1-54371, ng 1-5160) was obtained 
by the usual means. It was converted by hydrochloric acid in 
the presence of acetic acid into 4-ethyl-^-cumene. 

The following physical constants are recorded for 1:1:2: 4- 
tetramethyl-A 2:f> -cyc\ohexadien-4-ol : b. p. 90—95°, m. p. below 
20°, df° 0*9333, df 0*925, < 01 1*48376, ng 1 1*48685, n) Jf 1 1*49502, n wl 
1*50176, ng 1*4824. On treatment with acids it yields 1 : 1 : <2- 
trimethyl-4-methylene-A 2:5 -cyc\ohexadiene (b. p. 60—65°/15 mm., df 7 
0*8735, df 0*866, < 07 1*51331, < 7 1*51813, n)f 1*53213, ri y 07 1*54435, 
ng 1*5139), which readily passes into a polymeride. The isomeric 
aromatic hydrocarbon isodurene is best obtained, therefore, from 
the alcohol. 
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1 : 1 : 3 : 4 : 6-Pentome^i/i-A a:6 -cycloAea^wiie7i-4-oZ, 1 ). p. 85— 
95°/12 mm., on dehydration gives 1:1:3: 64etramethyl-4t-me&hylene- 
A 2e -oyclo hexadiene, b. p. 77°/12 mm., df 2 0*8809, df 0*877, 
»“* 1*51235, < 2 1*51687, n'™ 1*53006, n™ 1*54172, nf } 1*5147, 
which isomerises, yielding pentamethylbenzene. 1:1:3: 6-Te£ra- 
methylA-ethyl-k 2:6 -Gy vlohexadienA-ol could not be purified by 
distillation owing to the ease with which it passes into 1 : 1 : 3 :6- 
tetramethylA-ethylidene-h! 2 ^cyclohexadiene. This hydrocarbon has 
the following constants : b. p. 100 — 103°/18 mm., df 4 0*8837, 
df 0*880, nf 4 1*51028, < 4 1*51452, n"' 4 1*52702, n™ 1*53796, 
rif 1*5125. 

The main product of the action of sodium hydroxide and chloro¬ 
form on hemimellithenol is 1:2: 64rimethyl-l-dichloromethyl- A 2:fi - 
cyclohexadienA-one , m. p. 107*5—108*5°, which gives a semi - 
carbazone , m. p. 218°, and a p -nitrophenylhpdrazone, m. p. 190— 
191°. (S-Hydroxy-2 : 3 : 4:4rimethylbenzaldehyde is a by-product in 
the reaction. It melts at 77—78° and yields a semicarbazone , 
which turns yellow at 130° but does not melt at 280°. Magnesium 
and methyl iodide convert the chloro-ketone into 1:2:4: 6 4etra- 
methyl -1 -dichloromethyl- A 2:6 - cyclohexadienA-ol , which, however, 
is partly decomposed during the isolation, giving 1:2: 3 4rimethyl- 
5-di-u-chloroethylbenzene , for which the following constants are 
recorded : b. p. 155—159°/19 mm., df 8 1*1424, df 1*144, ?i a 1*53900, 
njy 1*54310, Up 1*55494, nf 1*5439. On reducing the above chloro- 
alcohol, two substances are obtained, the normal product, 
1 : 1 : 2 : 4 : 6-pentamethyl-k 2:5 -cyclohexadien-4:-ol y having partly 
undergone dehydration with the formation of 1:1:2: 64etra- 
methylA-7wthylene-k 2 ’*-cyc\ohexadiene , which, when pure, has 
the following constants : b. p. 89—90°/15 mm., df :i 0*8765, 
df 0*879, rif 2 1*50884, nf' 2 1*51350, rif 2 1*52660, n* a 1*53830, 
nf 1*5149. When warmed with acetic acid and sulphuric acid, 
this hydrocarbon undergoes isomeric change with the formation of 
pentamethyl benzene. C. K. I. 

Constitution of Benzene. Ronald Fraser (T., 1922, 121, 
188—196). 

The Action of Sulphuryl Chloride on Organic Substances. 
1. Simple Monosubstituted Benzenes. Thomas Harold 
Durrans (T., 1922, 121, 44—49). 

The Existence and Reactions of Positive Halogen attached 
to Carbon in Aromatic Compounds. Ben H. Nicolet (J. 
Amer. Chem. Soc ., 1921, 43, 2081 — 2084). — 3-Iodo-p-toluidine, 
4-iodoaniline, aceto-3-bromo-p-toluidide, and 3-iodo-4-hydroxy- 
benzoic acid when boiled with 10% hydrochloric acid are hydro¬ 
lysed with a readiness decreasing in the order named, in such a 
way that in part they replace their halogen by hydrogen and in 
part give di- or tri-halogenated derivatives. This is considered 
to be the best evidence yet offered for the existence of positive 
halogen attached to carbon in the benzene nucleus. It will be 
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noticed that, in all cases, the halogen is in a position ortho or para 
to a strongly negative group. In similar compounds, iodine is 
more positive than bromine, and more positive in ortho- than in 
para-compounds. Alkali is much less effective than acid in 
removing such positive halogens. In the presence of stannous 
chloride and acid, the halogen is abnormally readily removed, but 
resubstitution is prevented. W. G. 

The Action of Pyrosulphuryl Chloride on Toluene. Wilhelm 
Steinkopf and Kurt Buchheim (Ber. y 1921, 54, 2963—2968).— 
Pyrosulphuryl chloride reacts with toluene at 60° with evolution 
of hydrogen chloride and sulphur dioxide. The reaction product 
is a mixture from which the following substances have been 
isolated: Toluene-^p-sulphonic acid, toluene-p-sulphonyl chloride, 
a mixture of dichlorotoluenes, and 4-c/&Zoro-3 : 4 '-ditolylsulphone, 
fine needles, m. p. 136°, which is also formed by the interaction 
of o-chlorotoluene and toluene-p-sulphonyl chloride dissolved in 
fight petroleum in presence of aluminium chloride at 55°. 

A vigorous reaction ensues when toluene is added to a mixture 
of pyrosulphuryl chloride and aluminium chloride at —5° to 0°, 
with formation of toluene-p-sulphonic acid, o - and p-ch loro toluene, 
p^-ditolylsulphone, and a substance , needles, m. p. 215—217°, 
containing chlorine but no sulphur. F. M. R. 


Hydrogenated Naphthalenes and their Transformations. I. 

G. Schroeter (Annalen, 1922, 426, 1—17).—[With G. Vossen.]— 
The condensation between chloral and methyl malonate leads to 
the formation of methyl 0:3: S-dicyclo-PA-octene-S : 1-dione- 
2:4:6: 8 -tetracarboxylate (I), which can be converted by hydro¬ 
lysis and reduction into 0:3: 3-dicycloocfcme-3 : l-dione y 0:3:3- 
dicyclo-octo^-3 : 7 -diol, and, finally, 0:3: 3-dicyclo octane (II) 
(b. p. 138°, df 0*8817, rti$ 1*46632) : 


co< c ( c °2 Me )-9— CH ( c ° 2 Me )>co->co< CH ^? H-CH oco-> 

CH(C0 2 Me)-CH-CH(C0 2 Me) CH 2 -CH-CH 2 

(I.) 

ho-ch< ch 2'9 h ' ch 2>ch-oh —> ch 2 < ch 2‘9 h ‘ ch 2>ch 2 pd 

CH^-CH-CH, 2 CHo-CH-CH, 2 


Closely related to this hydrocarbon (II) are the hydrogenated 
naphthalenes, certain of which, moreover, are more easily and 
cheaply prepared. 

[With F. Stahl, H. Haehn, and C. Prigge.] —Full working 
details are given of the preparation of tetrahydronaphthalene by 
reducing naphthalene by means of hydrogen at 180—200° and 
5—15 atmospheres in the presence of nickel. The hydrocarbon, 
purified by regeneration from its sulphonic acid, has b. p. 100— 
101°/25 mm., 206*5° (corr.)/755 mm., df 0*971, n$ 1*5434. 

C. K. I. 
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Hydrogenated Naphthalenes and their Transformations, 
n. Nitro- and Amino-derivatives of Tetrahydronaphthalene. 

G. Sohroeter [with E. Kindermann, C. Dietrich, 0. Beyschlag, 
Cl. Fleischhauer, E. Riebensahm, and C. Oesterlin] (Annalen, 
1922, 426, 17—83).—This paper describes the nitration of tetra- 
hydronaphthalene, the reduction of various mono-, di-, and tri- 
nitro-derivatives, and the nitration of the acetyl derivatives of 
the amines so obtained. The orientations of a considerable number 
of isomeric nitro-compounds, amines, and nitroamines are definitely 
established. 

The mononitration of tetrahydronaphthalene, using a mixture 
of nitric and sulphuric acids, leads to the formation of both 1- and 
2-nitro-a.T-tetrahydronaphthalene which may be separated by frac¬ 
tional distillation and “ freezing out ” the fractions or by taking 
advantage of the fact that the 2-nitro-compound is more easily 
reduced than its isomeride to an amino-derivative. 1-Nitro-ar- 
tetrahydronaphthalene has m. p. 34°, b. p. 157°/13 mm., d% 1*1757 
and the 2-compound, m. p. 31*4°, b. p. 169°/13 mm., d\ 1*1762. 
On dinitration, tetrahydronaphthalene yields a mixture of 1:2- 
dinitro-&T-tetrahydronaphthalene (m. p. 102—103°) and 1 : 3 -dinitro- 
ar -tetrahydronaphthalene (m. p. 95°) which may be separated by 
crystallisation from concentrated sulphuric acid, in which the 
former is less soluble. The orientation of the 1 : 2-compound 
rests on its reduction to ar- tetrahydro-1 : 2-naphthylenediamine 
and 1-nitro-ar-tetrahydro-p-naphthylamine (see below), and that of 
the 1 : 3-isomeride on its oxidation to 3 : 5-dinitrophthalic acid 
and its reduction to the 1 : 3-diamine and the l-nitro-3-amino- 
eompound (see below). Another oxidative fission which the 
1:3-dinitro-compound undergoes with nitric acid leads to the form¬ 
ation of p-o -carboxytrinitrophenylpropionic acid , which decomposes 
violently on heating and is characterised by analysis of its potassium 
hydrogen salt. 1 : 3-Dinitro-ar-tetrahydronaphthalene cannot be 
further nitrated, but the 1 : 2-isomeride may be converted into 
1:2: ^trinitro-diT-tetrahydronaphthalene, m. p. 94*5—95°, the struc¬ 
ture of which is established by its conversion into the triamino- 
derivative (see below). The other possible isomeride, namely, 
1:2: 3-trinitro-ar-tetrahydronaphthalene is not produced by direct 
nitration. 

1 : l-Hydrazo-SiT-tetrahydronaphthalene , which is obtained by 
reducing 1-nitro-ar-tetrahydronaphthalene by means of zinc dust 
and alkali, forms colourless, slender needles, m. p. 181—183°, and 
on oxidation by permanganate is converted quantitatively into 
1 : l-azo-&T-tetrahydronaphthalene. The latter, which crystallises in 
glistening, red needles, m. p. 190—191°, may also be obtained 
along with 1 : l-azoxy-s^v-tetrahydronaphthalene, yellow needles, m. p. 
184°, by reduction of the nitro-compound with zinc and alkali 
hydroxide under less energetic conditions. The benzidine conver¬ 
sion applied to hydrazotetrahydronaphthalene gives rise to 4 :4'- 
diamino-1 : V-di-av-tetrahy dr onaphthy l, m. p. 153—154°, the hydro¬ 
chloride , hydrobromide , sulphate, and phosphate of which are described. 
The corresponding diazonium salt gives substantive dyes on ooupling 
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with naphthionic acid, Neville and Winthers’s a-naphtholsulphonic 
acid, crocein acid, H-acid, salicylic acid, chromotropic acid, 
“ P-aminonaphtholsulphonic acid ” and G-acid, 4 : 4 '-dihydrazino- 
1 : V-di-&i4etrahydronaphthyl, on reduction by means of stannous 
chloride, and 4 : 4' -diethoxy -1 : V -di-ox-tetrahydronaphthyl, colourless 
needles, m. p. 173°, on decomposing with ethyl alcohol. A basic 
by-product, consisting of colourless needles, m. p. 216°, and giving 
a hydrochloride which is easily soluble in water, is obtained in 
the preparation of 4 : 4'-diamino-l : T-di-ar-tetrahydronaphthyl. 
Apparently it is 1 : 1' -diamino-2 : 2’~di-eir4etrahydronaphthyl y bec&u&e 
when heated its hydrochloride yields ammonium chloride and a 
carbazole-like base which may be separated in the form of its 
picrate. 

ar-Tetrahydro-a-naphthylamine and ar-tetrahydro-p-naphthyl- 
amine are obtained from the corresponding nitro-compounds by 
catalytic reduction, and may also be obtained by reducing the 
crude mononitration product of tetrahydronaphthalene and separ¬ 
ating the isomeric bases by taking advantage of the differences of 
solubility of their hydrochlorides in water, their methanedisul- 
phonates in 96% alcohol, and the difference in the ease with which 
the bases are acetylated. ar-Tetrahydro-a-naphthylamine, b. p. 
146°/12 mm., gives a hydrochloride which is more easily soluble 
than that of the p-derivative, and a methanedisulphonate which 
forms colourless leaflets soluble in 20 parts of hot water, 60 parts 
of cold water, and about six times as soluble in alcohol as the 
p-compound. With phthalic anhydride, the base gives a phthalamic 
acid, Cj 0 H 11 *NH*CO*C 6 H 4 ’CO 2 H, colourless needles, m. p. 182— 
184° (cfecomp.), which on heating passes into the phthalimide 
(needles, m. p. 148—150°) by loss of water. ar-Tetrahydro-a- 
naphthylamine is more easily acetylated than the p-compound, 
and its acetyl derivative (m. p. 156°) on methylation by the action 
of methyl sulphate on its sodio-derivative gives the acetyl derivative 
of ax-tetrahydro-cL-naphthylmethylamine, which has m. p. 70—72° 
and b. p. 182—185°/11 mm. The hydrochloride and sulphate of 
ar- tetrahydro-P-naphthylamine (b. p. 147—148°/13 mm., m. p. 
38*5-—39*5°) are sparingly soluble in cold water and the methane- 
dithionate is rather sparingly soluble in alcohol. The phthalamic acid 
forms glistening needles, m. p. 156*5—158*5°, and the phthalimide, 
needles, m. p. 169—171°. The acetyl derivative (m. p. 102—104°) 
on methylation yields the acetyl derivative of ox4etrahydro-^- 
naphthylmethylamine, needles, m. p. 67—69°. 

The preparation of aceto-4-nitro-ar-tetrahydro-a-naphthalide 
by nitration of aceto-ar-tetrahydro-a-naphthalide has been described 
by Green and Rowe (T., 1918, 113, 958), but it is now shown that 
aceto-2-nitrO’&T4etrahydro-(x.-naphthalide (colourless needles, m. p. 
184—185°) and aceto-S-nitro-ox-tetrahydro-oi-naphthalide (colourless 
needles, m. p. 193°) are formed as by-products. 2-Nitro-ox-tetra - 
hydro-oc-naphthylamine, which is obtained by hydrolysis of its 
acetyl derivative, forms orange needles, m. p. 87—88°. Its con¬ 
stitution rests on its relationship to ar-tetrahydro-1 : 2-naphthylene- 
diamine (see later). 3 -A itro - ar - tetrahydro - a - naphthylamine , prepared 



ORGANIC CHEMISTRY. 


i. 125 


by hydrolysis of its acetyl compound, forms yellow leaflets, m. p. 
78°. It is identical with the product obtained by regulated reduc¬ 
tion of 1 : 3-dinitro-ar-tetrahydronaphthalene. 

The course pursued by the nitration of aceto-ar-tetrahydro-P- 
naphthalide varies with the conditions. If glacial acetic acid is 
the solvent, aceto-S-nitro-ardetrahydro-fi-naphthalide, long, yellow 
needles, m. p. 134—135*5°, is the main product, whilst aceto- 1- 
nitro-&r4etrahydro-$-naphthalide , colourless needles, m. p. 128—129°, 
is produced only in small amount. On the other hand, if the 
nitration is carried out in the presence of concentrated sulphuric 
acid, the main product is acetoA-nitro-&T4etrahydro-$-naphthalide, 
which forms long, colourless needles, m. p. 194°, whilst the 3-nitro¬ 
compound is a by-product. %-N itro-&T4etrahydro-$-naphthylamirie, 
the constitution of which follows from its reduction to the diamine 
(see below), forms long, red needles, m. p. 125—127°. l-Nitro- 
ar 4etrahydro-$-naphthylamine, red needles, m. p. 96°, is obtained, 
not only by hydrolysis of its acetyl derivative, but also by 
partial reduction of 1 : 2-dinitro-ar-tetrahydronaphthalene. The 
structure assigned is based on its reduction to the diamine which 
is known. 4-Nitro-&Y4etrahydro-$-naphthylamine i m. p. 55°, obtained 
by hydrolysis of its acetyl compound, is identical with the 
substance produced by partial reduction of 1 : 3-dinitro-ar-tetra- 
hydronaphthalene. 1-Nitro-ar-tetrahydronaphthalene is obtained 
when the amino-group is eliminated by diazotisation and subsequent 
reduction. 

Aceto-l : 3-dinitro-&T4etrahydro-$-naphthalide i colourless needles, 
m. p. 189—191°, is produced by further nitration of aceto-l-nitro- 
ar-tetrahydro-P-naphthalide and aceto-3-nitro-ar-tetrahydro-p- 
naphthalide and as a by-product in the dinitration of aceto-ar- 
tetrahydro-P-naphthalide. When it is prepared from the 3-nitro¬ 
compound an isomeride, C 12 H 13 0 5 N 3 , of unknown constitution and 
having no definite melting point (decomp, at about 215°) is also 
formed. 1 : 3-Dinitro-&r4etrahydro-$-naphthylamine , which forms 
yellow ‘needles, m. p. 166—168°, is obtained by hydrolysing the 
acetyl compound. On reduction, it yields 1:2:3-triamino-ar- 
tetrahydronaphthalene (below). 

Aceto-% : 4:-dinitro-&T4etrahydro-$-naphthalide, needles, m. p. 175— 
177°, is the main dinitration product of aceto-ar-tetrahydro-P- 
naphthalide, and is also obtained by nitration of aceto-4-nitro- 
ar-tetrahydro-P-naphthalide. On hydrolysis, it yields 3 :4 -di- 
nitro-&T4etrahydro-$’naphthylamine, which melts at 157° and on 
reduction is converted into 1:2: 3-triamino-ar-tetrahydro- 
naphthalene. 

ox-Tetrahydro-2 : 3 -naphthylenediamine (for formation, see above) 
has m. p. 135—136° and b. p. 165°/13 mm. Its hydrochloride 
crystallises in glistening leaflets. With acetic acid it forms 2- 
methyl-$$-&r4etrahydronaphthiminazole (m. p. 251—252°) and with 
phenanthraquinone 2 : 3-ar 4etrahydronaphthylenphenanthrazine } 

C 10 H 8 < N :Y9^, (m. p. 214—216°). Acetyl-nr-tetrahydro-l : 2- 
N.OC 6 H 4 

iwphthyhnediamine , m. p. 149—151°, on acetylation yields the 
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diacetyl derivative, and on hydrolysis gives the free diamine, which 
forms a phenanthrazine , m. p. 222*9—230°. 

ax-Tetrahydro-l : 3 -naphthylenediamine, prepared by reduction of 
the dinitro-compound, forms pearly leaflets, m. p. 84—85°, b. p. 
199—202°/10 mm. Its 1-acetyl derivative, obtained from 3-nitro- 
aceto-ar-tetrahydro-a-naphthalide, has m. p. 173°, and its 2-acetyl 
derivative, prepared from aceto-4-nitro-ar-tetrahydro-P-naphthalide, 
has m. p. 110 — 111 0 . The diacetyl derivative, obtained by acetyla¬ 
tion of any of the above three substances, forms small, fila- 
mental needles, m. p. 245—246°. The monoacetyl derivative of 
ar-tetrahydro-1 :4-naphthylenediamine is prepared by reducing 
aceto-4-nitro-ar-tetrahydro-a-naphthalide, and has m. p. 154— 
156°. 

1:2: 3-Triamino-&r-tetrahydronaphthalene , which is produced by 
reduction of 3 :4-dinitro- or 1 : 3-dinitro-ar-tetrahydro-P-naphthyl- 
amine, is unstable in air, but yields a crystalline hydrochloride , 
and a triacetyl derivative which forms microscopic, white 
needles, m. p. 285°. 1:2: 4-Triamino-aT-tetrahydronaphthalene is 

obtained by reducing the 1:2: 4-trinitro-compound or the 2 : 4- 
dinitro-1-amino-derivative (see above). This base is also unstable, 
but its triacetyl derivative forms small needles, m. p. 315°. 

C. K. I. 

Hydrogenated Naphthalenes and their Transformations. 
III. Tetrahydronaphthalenesulphonic Acids, Tetrahydro- 
naphthols, and their Derivatives. G. Schroeter [with Svanoe, 
H. Einbeck, H. Geller, and E. Riebensahm] (. Annalen , 1922, 426 , 
83—160).—Both ar-tetrahydronaphthalene-l-sulphonic acid, which 
has been prepared already by an indirect process by Morgan, 
Micklethwait, and Winfield (T., 1904, 85, 736), and ar-tetrahydro- 
naphthalene-2-sulphonic acid (hitherto unknown) are obtained as 
their chlorides when chlorosulphonic acid is allowed to react with 
tetrahydronaphthalene. On the other hand, concentrated sulphuric 
acid gives chiefly the 2-sulphonic acid, 4—7% of the 1-sUlphonic 
acid being produced simultaneously. Both sulphonic acids on 
fusion with alkalis yield the corresponding tetrahydronaphthols, 
and the sulphonyl chlorides on reduction give the tetrahydro- 
naphthylthiols. The sulphonation of tetrahydronaphthalene, 
therefore, opens the way to the preparation of a large number of 
new aromatic compounds. 

SLr-Tetrahydronaphthalene-2-sulphonic acid separates with 2H a O 
(m. p. 75°), its sodium salt with 1H 2 0, and its lead salt with 1H 2 0, 
which is given off at 130°. The barium and ammonium salts 
crystallise in the anhydrous condition in glistening leaflets. The 
acid chloride , m. p. 58°, b. p. 197—200°/18 mm., is obtained when 
phosphorus pentachloride acts on the acid, and on treatment with 
10% ammonia passes into the amide , m. p. 135—137°. The anilide , 
prepared in similar manner, has m. p. 155—156°. 

The mixtures obtained when chlorosulphonic acid is used for 
the sulphonation may be separated by crystallisation of the acids 
from chloroform, the 1-sulphonic acid separating first, or by pre- 
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cipitating the lead salt of ar-tetrahydronaphthalene-l-sulphonic 
acid by adding aqueous lead acetate to a concentrated solution of 
the acids, or by dissolving the sulphonamides in warm ^-sodium 
hydroxide, from which the sodium salt of the 2-sulphonamide 
separates on cooling. The mixture of acid chlorides may also be 
reduced, by means of zinc and hydrochloric acid to the ShT-tetra- 
hydronaphthylthiols , the sodium salts of which on condensation 
with sodium chloroacetate give the sodium salts of the ar-tetrahydro- 
naphthylthiolacetic acids. The ammonium salt of the 2-compound 
is sparingly soluble and is precipitated if ammonium chloride is 
added, ar -Tetrahydronaphthyl-2-thiolacetic acid forms colourless 
needles, m. p. 78—80°; it may be prepared from pure ar-tetra- 
hydronaphthalene-2-sulphonyl chloride, ar- Tetrahydronaphthalene- 
l-thiolacetic acid crystallises as glistening plates, m. p. 133—135°. 
ar-Tetrahydronaphthyl-2-thiolacetic acid forms a green solution in 
fuming sulphuric acid; on diluting, boiling, and making alkaline 
with sodium hydroxide, the sodium salt of bis-ar -tetrahydrothio- 
naphthendisulphonic acid, 

SO 3 Na-C 10 H 9 <®">C:C<®“>C 10 H 9 -SO 3 Na, 
is precipitated. 

When a-naphthol is reduced by means of two molecules of 
hydrogen at 200° in the presence of nickel, the product consists of 
about 10% of a-ketotetrahydronaphthalene, 25—30% of ar- tetra¬ 
hydro- a-naphthol and a large quantity of tetrahydronaphthalene. 
At low temperatures, the ketone is the main product, and it seems 
probable that it forms an intermediate stage in the production of 
the hydrocarbon. On reduction by means of sodium and alcohol 
in moist ether, the ketone yields ac-tetrahydro-a-naphthol. ac- 
Tetrahydro-p-naphthol is the chief product of reduction (by the 
catalytic method) of p-naphthol. 

ar-Tetrahydronaphthalene-2-sulphonic acid is therefore a valuable 
starting point in the preparation of ar - tetrahydro-p-naphthol and 
its derivatives. ar-Tetrahydro-p-naphthol forms a methyl ether , 
b. p. 129—131°/11 mm., prepared by the use of methyl sulphate, 
an acetate, b. p. 158°/14 mm., obtained using acetic anhydride, 
and a crystalline benzoate, prisms, m. p. 96°, b. p. 220—222°/10 mm., 
which is prepared by digesting the phenol with benzoyl chloride 
and pyridine. On sulphonation, ar -tetrahydro- $-naphthol-3-sulphonic 
acid is produced. It forms needles (2H 2 0), m. p. 92°, yields a 
sparingly soluble sodium salt, and a barium salt (C 20 H 22 S 2 O 8 Ba), 
gives strongly coloured azo-dyes with the diazonium salts of p-nitro- 
aniline, sulphanilic acid, and naphthionic acid, and when heated with 
hydrochloric acid generates ar- tetrahydro-p-naphthol. 2 -Methoxy- 
av4etrahydronaphthcdene-^-sulphonic acid, m. p. 107°, is obtained 
by sulphonating the above-mentioned methyl ether. l-Bromo-&r- 
tetrahydro-^-naphthol , m. p. 74°, may be prepared either by direct 
bromination of ar-tetrahy dro-p -naphthol in carbon tetrachloride, 
or by desulphonation (using hydrochloric acid) of l-6romo-ar- 
tetrahydro-$-naphthol-3-sulphonic acid (sodium salt, crystallises with 
3H 2 0) which is produced by sulphonation of 1-bromo-ar-tetrahydro- 
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P-naphthol, or, alternatively, by bromination of ar-tetrahydro-P- 
naphthol-3-sulphonic acid. On dibromination, ar- 1etrahydro-p- 
naphthol yields 1 : 3-dibromo-ax4etrahydro-$-naphthol , m. p. 37°, 
b. p. 198—201°/15 mm., which may also be prepared by the action 
of bromine on ur-tetrahydro-P-naphthol-3-sulphonic acid or on 
l-bromo-ar-tetrahydro-p-naphthol-3-sulphonic acid, and is char¬ 
acterised by a well-crystallising acetate , m. p. 87°. l-5romo-3- 
nitro-&Y4etrahydro-$-naphthol , long, yellow needles, m. p. 129°, is 
obtained by treating l-bromo-ar-tetrahydro-p-naphthol-3-sulphonic 
acid with nitric acid, the sulphonic acid group being replaced. 
The sodium salt forms red leaflets, and the methyl ether , obtained 
with the aid of methyl sulphate, yellow needles, m. p. G4°. 1 -Chloro- 

%-nitro-&T4etrahydro-$-naphthol, which forms yellow needles, m. p. 
96°, is obtained by chlorinating ar-tetrahydro-p-naphthol-3-sulphonic 
acid and treating the crude product with nitric acid. On reduction 
by stannous chloride, l-bromo-3-nitro-ar-tetrahydro-p-naphthol 
yields a mixture of l-bromo-3-amino-av-tetrahydro-^-naphthol , which 
melts at 127° and yields a hydrochloride , sulphate , and nitrate 
sparingly soluble in cold water, and 3-amino-ax-tetrahydro-^-naphthol , 
which crystallises in leaflets, m. p. 202°, and gives a hydrochloride 
and a nitrate easily soluble and a sulphate sparingly soluble in 
cold water. 1 - Bromo-3-amino -2 -methoxy- ar 4etrahydronaphthalene , 
the sulphate of which crystallises with 4H 2 0, is obtained by reduc¬ 
tion of the corresponding nitro-compound. 3-Amino-ar-tetra- 
hydro-p-naphthol may also be prepared by hydrolysing its cdrbonyl 

derivative, C 10 H 10 <Cq^!I>CO (below), m. p. 196°. The piperonyl 

compound, C 10 H 10 <C^^^>CH*C 6 H 4 IO 2 CH 2 , m. p. 160°, is obtained 

from the amino-phenol and piperonal, and on methylation with 
methyl sulphate and alkalis yields 3-piperonylideneamino-2-methoxy- 
ar-tetrahydronaphthalene , OMe*C 10 H 10 *NICH*C 6 H 4 IO 2 CH 2 , m. p. 120°, 
which when hydrolysed gives 3-amino-2-methoxy-ar-tetrahydro- 
naphthalene , m. p. 86°. 1-Amino-ar-tetrahydro-P-naphthol is 
obtained by coupling ar-tetrahydro-p-naphthol with sulphanilic 
acid diazide or with benzenediazonium chloride and reducing the 
azo-compound. l-Benzeneazo-ar-tetrahydro-$-naphthol , m. p. 84°, 
gives a monobromo- substitution product, m. p. 204°; 1-awmo-ar- 
tetrahydro-^-naphthol forms colourless leaflets, m. p. 148°, and 
yields a crystalline hydrochloride and sulphate. An isomeric benzene- 
azo-ar-tetrahydro-$-naphthol, m. p. 110°, is occasionally also formed; 
on reduction, it yields 'i.-amino-ar-tetrahydro-fi-naphthol, m. p. 173°, 
the sulphate of which separates from 2A’-sulphuric acid. The 
carbonyl derivative, produced by heating with carbamide, forms 
small, red needles, m. p, 188°; it lowers the melting point, 189— 
190°, of the carbonyl derivative of l-amino-ar-tetrahy(ko-(3-naphthol, 
which is prepared in a similar manner. l-Amino-2-methoxy-SLY- 
tetrahydronaphthalene is produced by reducing 2-methoxy-a-naph- 
thylamine (m. p. 54°, although 84° is the m. p. recorded in the 
literature) by means of sodium and amyl alcohol. It has m. p. 64°, 
b. p. 195—200720 mm., and on hydrolysis by means of hydro- 
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chloric acid at 180—190° yields 1-amino-ar-tetrahydro-P-naphthol. 
l-Nitro-ax4etrahydronaphthalene-3-sulphonic acid , which may be 
prepared by directly sulphonating 1-nitro-ar-tetrahydronaphthalene, 
and is characterised by a crystalline amide , m. p. 189°, gives ar- 
tetrahydro-cL-naphthylamine-3-sulphonic acid on reduction by means 
of stannous chloride or by iron and hydrochloric acid, but the 
amino-acid is not converted into 4-amino-ar-tetrahydro-P-naphthol 
on fusion with alkalis. The main product is ar-tetrahydro-a- 
naphthylamine, which is also obtained when the amino-sulphonic 
acid is condensed with p-toluenesulphonyl chloride before fusing 
with alkalis. However, A-acetylamino-SiT-tetrahydro-fi-naphthol , red 
needles, m. p. 222°, is readily produced by the diazo-reaction 
applied to 4-acetylamino-ar-tetrahydro-p-naphthylamine (1-acetyl- 
derivative of ar- tetrahydro-1 : 3-naphthylenediamine, preceding 
abstract), and on hydrolysis by means of fuming hydrochloric 
acid gives 4t-amino-SbT-tetrdhydro-$-naphthol, leaflets, m. p. 177°, 
which is characterised by having a sparingly soluble hydrochloride. 
When the unseparated mixture of 1- and 2-nitro-ar-tetrahydro- 
naphthalene is sulphonated there is produced, along with nitro- 
sulphonic acid described above, an isomeride having a much more 
soluble sodium salt and consisting in all probability of 2-nitro-ax- 
tetrahydronaphthaleneA-sulphxmic acid. It forms an amide , m. p. 
211—212°, and on reduction yields ax-tetrahydro-fi-naphthylamineA- 
sulphonic acid , the hydrochloride of which is soluble in 120 parts 
of hot water. 1 : 3-Dinitro-av-tetrahydro-^-naphtholy yellow needles, 
m. p. 141°, is produced by adding nitric acid (d 1-4) to a solution 
of ar- tetrahydro-p-naphthol in sulphuric acid. Its salts are for 
the most part sparingly soluble in water, the sodium , potassiumy 
ammonium , barium , and lead salts being easily precipitated. The 
dry sodium salt on heating with methyl sulphate in toluene yields 
1 : 3-dinitro-2-methoxy-^T4etrahydronaphthalene f which forms colour¬ 
less needles, m. p. 86-5°. On reduction by means of ethereal 
stannous chloride, 1 :3-dinitro-ar-tetrahydro-0-naphthol yields 

1- nitro-Z-amino-SiT-tetrahydro-fi-naphtholy copper-coloured needles, 
m. p. 127°, and in a similar way the nitro-methoxy-compound 
gives l-nitro-3-amino-2-methoxy-&T4etrahydronaphthalene y which has 
m. p. 117°, and forms a sparingly soluble hydrochloride. 1 : 3- 
Diamino-a,T4etrahydro-$-naphtholy leaflets, m. p. 214—216°, is 
obtained when the dinitro-compound is reduced by alcoholic 
stannous chloride, and 1 : 3-diamino-2-rnethoxy-Bx4etrahydronaph- 
thalene y prisms, m. p. 89°, when the dinitro-methoxy-derivative is 
treated similarly or reduced catalytically; its hydrochloride is 
obtained as a colourless, crystalline precipitate with the aid of 
ethereal hydrogen chloride. When ar- tetrahydro-p-naphthol is 
heated under pressure with carbon dioxide in the presence of alkalis, 

2- hydroxy-av4etrahydronaphthalene-3-caxboxylic acid y m. p. 182°, is 
produced. Its sodium salt crystallises without water of crystallisa¬ 
tion and its calcium salt is sparingly soluble. The methyl ester, 
obtained by direct esterification, has m. p. 42°, b. p. 179°/15 mm., 
and forms a sparingly soluble sodium compound, ONa«C 10 H 10 *CO 2 Me; 
the ethyl ester is a liquid, b. p. 179°/13 mm. Hydrazine converts 



i. 130 


ABSTRACTS OF CHEMICAL PAPERS. 


the methyl ester into a hydrazide , OH*C 1 nH 10 <X>N 2 H 3 , m. p. 146°, 
which readily condenses with acetone, forming an iso propylidene 
hydrazone , HO*Ci 0 H 10 ‘CO*NH*N!CMe 2 , m. p. 235°, and on treatment 
with nitrous acid yields an azide, HO*C 10 H 10 *CO*N 3 , m. p. 99—100°, 
which on heating eliminates nitrogen and gives the carbonyl 
derivative of ar-tetrahydro-2 :3-naphthylenediamine mentioned 
above. The hydroxy-acid also yields an anilide, m. p. 182—184°, 
an acetyl derivative, OAcC^Hio’COgH, m. p. 142—143°, and 
a nitro-derivative, 1 - nitro - 2 - hydroxy- ar- tetrahydronaphthalene - 3-carb - 
oxylic acid, m. p. 200—202°, which on catalytic reduction gives 
1 - amino - 2 - hydroxy-ax-tetrahydronaphthalene- 3 - carboxylic acid. The 
latter has m. p. 208—210°, and is characterised by a sparingly soluble 
hydrochloride , and by a diacetyl derivative, NHAc*C 10 H 9 (CO 2 H) # OAc, 
m. p. 180—181°, which is prepared by aeetylating with acetic 
anhydride in the presence of a trace of sulphuric acid. 

Amino-ax-tetrahydro-v.-naphthol may be obtained by reduction 
(using stannous chloride) of 4-nitroso-ar-tetrahydro-a-naphthol 
(m. p. 161 — 163°) which Green and Rowe (T., 1918, 113 , 955) 
erroneously supposed to be 4-nitro-ar-tetrahydro-a-naphthol, or 
by coupling ar- tetrahydro-a-naphthol with sulphanilic acid diazide 
and reducing the ax-tetrahydro-$-naphtholA-azobenzene-p-sulphonic 
acid so obtained by means of alkaline hyposulphite. The base 
has m. p. 146*8° and b. p. 208—210°/10 mm. The ethyl ether 
(“ p-amino-ar-tetrahydronaphthyl ethyl ether,” Jacobsen and 
Turnbull, A., 1898, i, 441) may be obtained by ethylating 4-benzene- 
azo-ar-tetrahydro-a-naphthol with ethyl bromide and alcoholic 
potassium hydroxide and reducing the product catalytically in the 
presence of nickel. 2-Amino-ax-tetrahydro-<x-naphthol, m. p. 110— 
111°, is readily obtained by reducing Green and Rowe’s 2-nitro- 
ar-tetrahydro-a-naphthol (loc. cit.) ; its hydrochloride, on heating 

NH 

with carbamide, yields a carbonyl derivative, C 10 H 10 <Cq__^>CO, 

m. p. 205°, which is also produced when ar- tetrahydro-a-naphthol- 
2-carboxylazide (see below) is heated in toluene. %-Acetylamino-ax- 
tetrahydro-<x-naphthol, colourless needles, m. p. 211°, is prepared 
by hydrolysis of the diazonium salt obtained from 3-acetylamino- 
ar-tetrahydro-a-naphthylamine (3-acetyl derivative of ar-tetra¬ 
hydro-1 : 3-naphthylenediamine, preceding abstract). On hydro¬ 
lysis with fuming hydrochloric acid, it yields %-amino-&r-tetra¬ 
hydro-oi-naphthol which forms leaflets, m. p. 197°, and gives a 
hydrochloride crystallising in colourless needles. l-Hydroxy-ax- 
tetrahydronaphthalene-2-carboxylic acid, m. p. 165—166°, is obtained 
by the action of carbon dioxide under pressure on ar-tetra- 
hydro-a-naphthol in the presence of alkalis. The sodium salt, 
OH*C 10 H 10 *CO 2 Na,3H 2 O, crystallises in leaflets. The acetyl deriv¬ 
ative, OAc*C 10 H 10 *CO 2 H, obtained with the aid of acetic anhydride, 
has m. p. 170°; the methyl ester, OH*C 3J) H ]0 ‘CO 2 Me, m. p. 56°, 
b. p. 190°/16 mm.; the hydrazide, OH-CioHip-CO'NoHg, m. p. 205°; 
the isopropylidenehydrazone, OH*C 10 H 10 *CO*NH*N:CMe 2 , m. p. 136°; 
and the azide , OH«C 10 H 10 *CO*No, m. p. 84°, are prepared like the 
isomerides previously mentioned. C. K. I. 
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Influence of Substitution in the Components on Equilibria 
in Binary Solutions. XXXIV. The Binary Systems of 
Anthracene with Nitro-derivatives of Benzene. Robert 
Kremann and Robert Muller II ( Monatsh ., 1921, 42 , 181—197; 
cf. following abstract).—In the order of diminishing affinity towards 
nitro-compounds, the hydrocarbons as yet investigated may be 
arranged in the following order: naphthalene, acenaphthene, 
phenanthrene, and benzene, fluorene, triphenylmethane, and di- 
phenylmethane. Examination of the binary systems formed by 
anthracene with nitro-derivatives of benzene and phenol show that 
anthracene occupies a position in the above series immediately 
before tri- and di-phenylmethanes. 

The positions and percentages of anthracene corresponding with 
the eutectics formed by the binary systems of anthracene with 
nitrobenzenes are: o-dinitrobenzene, 110°, 12*5%; ra-dinitro- 
benzene, 84°, 8%; p- dinitrobenzene, 146°, 35%; 2 :4-dinitro- 
toluene, 66°, 9%; 2 : 4 : 6-trinitrotoluene, 75°, 6%. The system 
anthracene-1 : 3 : 5-trinitrobenzene forms a compound (1 mol. : 1 
mol.), m. p. 165°, which gives a eutectic with trinitrobenzene at 
112° containing 4%, and a eutectic with anthracene at 162° con¬ 
taining 51%, of anthracene. 

With o-(p-)nitrophenol, anthracene gives a eutectic at 44° 
(106°) containing 2% (6%) of anthracene. With ra-nitrophenol, a 
compound (1 mol. : 1 mol.) is formed, m. p. 187°, this giving with 
anthracene at 186° a eutectic containing 59%, and with m-nitro¬ 
phenol at 93° a eutectic containing 3%, of anthracene. The system 
anthracene-2 :4-dinitrophenol forms a eutectic at 101°, con¬ 
taining 15*5% of anthracene. T. H. P. 

Influence of Substitution in the Components on Equilibria 
in Binary Solutions. XXXI. The Binary Systems of 
Triphenylmethane with Amines and Phenols. Robert 
Kremann, Friedrich Odelga, and Othmar Zawodsky ( Monatsh ., 
1921, 42 , 117—145; cf. Kremann and Wile, A., 1919, ii, 458).— 
The binary systems formed by triphenylmethane with p-toluidine, 
a- and p-naphthylamines, and m- and p-phenylenediamines exhibit 
only simple eutectics. With m-phenylenediamine, two liquid 
layers are formed in the region corresponding with 20—91% of 
triphenylmethane, the temperature of the non-variant equilibrium 
in this region during the crystallisation of triphenylmethane being 
81°. Thus, of the amines examined, only aniline gives a compound 
with triphenylmethane; for this system the authors find the maxi¬ 
mum temperature 67*5° and for the eutectic between triphenyl¬ 
methane and the compound, 67° and 72% of triphenylmethane, 
whereas Hartley and Thomas (T., 1906, 89 , 1024) found 71*6°, 
70°, and 71*5% of triphenylmethane respectively. The total 
affinity between triphenylmethane and aniline is undoubtedly 
slight and is annulled by the least alteration in the molecular 
character of the amine. 

Like diphenylmethane, triphenylmethane forms no compounds 
with phenol, a- and (3-naphthols, the three dihydroxybenzenes, 
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pyrogallol, the three nitrophenols, and picric acid. Somewhat 
extensive miscibility gaps in the liquid condition occur in the 
binary systems formed by triphenylmethane with resorcinol, quinol, 
pyrogallol, and picric acid, and in some cases solid solutions appear 
to be formed between triphenylmethane and phenols. 

The positions of the eutectics in the binary systems formed by 
triphenylmethane with p-toluidine, a- and p-naphthylamines, and 
p- and m-phenylenediamines correspond respectively with the 
following temperatures and percentages of triphenylmethane : 33°, 
36%; 37°, 33%; 72°, 75%; 87*5°, 97%; 60°, 3%. 

The corresponding results for the binary systems formed by 
triphenylmethane with phenols are : Phenol, 31°, 26%; p-naphthol, 
77°, 80%; a-naphthol, 74°, 70%; catechol, 80°, 82%; resorcinol, 
87°, 94%; quinol, 91°, about 100%; pyrogallol, 89°, 97*5%; 
o-nitrophenol, 36°, 30%; ra-nitrophenol, 80°, 76%; p-nitrophenol, 
86°, 92*5%. In some cases, it cannot be decided whether the pure 
components or saturated mixed crystals of the solid solutions of 
the two components take part in the eutectic. The latter is prob¬ 
able in the systems containing the two naphthols, since mixtures at 
some distance from the eutectic solidify at temperatures higher than 
the eutectic temperature. In the systems containing triphenyl¬ 
methane and m-(p-)nitrophenol, thermal effects occur below the 
eutectic temperatures, namely, at 75° (91°); for these no explanation 
is advanced. T. H. P. 

Preparation of Dihydroxyperylene. Alois Zinke (Brit. 
Pat. 165771).—One part of 2 : 2'-cLimethoxy-l : l'-dinaphthyl or 
other alkyl derivative of dihydroxydinaphthyl is heated with 
4 parts of aluminium chloride with exclusion of moisture for two 
hours at 140—150°. The molten mass is treated with hydrochloric 
acid and the dihydroxyperylene formed is separated and purified 
by reprecipitation from sodium hydroxide solution or glacial acetic 
acid, in which reagents it is readily soluble with an intense green 
fluorescence. 1 : 1 2-Dihydroxyperylene is also readily soluble in 
benzene and toluene, but sparingly so in alcohol. Its solution in 
aqueous sodium hydroxide is readily oxidisable to the quinone, 
which, however, is again reduced on treatment with sodium hypo¬ 
sulphite. G. F. M. 

Preparation of Perylene. Alois Zinke (Brit. Pat. 165770).— 
1 : 12-Dihydroxyperylene (cf. preceding abstract) is reduced by 
distilling with or over zinc dust or iron powder. For example, 
perylene is obtained as a reddish-yellow oil which, after solidifica¬ 
tion, is purified by crystallisation, by distilling a mixture of 1 part 
of dihydroxyperylene and 2 parts of zinc dust in a current of 
hydrogen and passing the vapours over heated pumice stone 
impregnated with zinc. G. F. M. 

The Reaction between Sulphur Monochloride and Aniline. 

S. Coffey (Rec. trav. chim., 1921, 40 , 747—752; cf. Michaelis, 
A., 1891, 74 , 310 and 715).—In attempting to prepare the sulphur 
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analogue of nitrobenzene by the action of sulphur monochloride on 
aniline in dilute ethereal solution, quantitative reaction takes place 
according to the equation 3NH 2 Ph+S 2 Cl2 —> NPhS 2 + 2 NH 8 Fh 01 , 
provided the temperature is sufficiently low. The compound 
NPhS 2 is a thick, red liquid which cannot be distilled or crystallised. 
Some of its chemical properties are described. The name dithio- 
phenylamine is suggested in place of thionitrobenzene, as the 
substance is analogous to the thionylamines. The nitrogen-sulphur 
linking is very unstable. H. J. E. 

Chlorination and the Formation of Chloroamines by means 
of Nitrogen Trichloride. George H. Coleman and William 
Albert Noyes ( J . Amer. Chem. Soc. y 1921, 43 , 2211—2217).— 
Nitrogen trichloride reacts with ethyl chloride, giving, among 
other products, ethylene chloride, which is not a normal product 
of the action of free chlorine on ethyl chloride in the absence of a 
catalytic agent. With toluene, nitrogen chloride gives benzyl 
chloride and the monochlorotoluenes, together with more highly 
chlorinated derivatives. With benzene, the main product is benzene 
hexachloride. In addition to the above products, toluene, benzene, 
and benzyl chloride all give with nitrogen trichloride small amounts 
of JV-chloroamines, the chloroamine group being located in the 
nucleus in each case, and not in the side chain. These chloroamines 
are then further chlorinated by the nitrogen trichloride or free 
chlorine. Thus with benzene the ultimate product is probably 
pentachlorophenyldiehloroamine, C 6 C1 5 vNC1 2 . These chlorinations 
take place at the ordinary temperature, and hence are not mole¬ 
cular rearrangements, but similar to the chlorination of aniline 
hydrochloride by free chlorine. The chlorophenyldichloroamine is 
decomposed by hydrochloric acid, giving chlorine and chloroaniline. 
The action of nitrogen chloride on benzene is considered to be 

(1) C 6 H 6 +NCl 3 =Cl(C 6 H 6 )NCl 2 =C e H 5 *NCl 2 +HCl 

(2) NC1 3 +4HC1=3C1 2 +NH 4 C1. 

The free chlorine from the second reaction chlorinates the chloro¬ 
amine. The formation of hydrogen chloride in reaction (1) involves 
a change of positive chlorine to negative, and this possibly accounts 
for the formation of considerable quantities of free nitrogen. 

W. G. 

Hydroxybenzyldimethylamine. A. Madinaveitia ( Anal . Fis . 
Quim ., 1921, 19 , 259—264).—Following the method indicated in 
Bayer’s patent (D.R.-P. 92309), o-hydroxybenzyldimethylamine, 
OH*C 6 H 4 *CH 2 *NMe 2 , was prepared by the action of 40% form¬ 
aldehyde on a mixture of phenol and aqueous dimethylamine. 
The reaction is incomplete in the cold, but is completed by boiling 
for three to four hours under a reflux condenser. On cooling, the 
mixture is acidified with hydrochloric acid and extracted with 
ether to remove excess of phenol. Excess of aqueous ammonia is 
added and the amine thus liberated is extracted with ether. The 
ethereal solution is dried with anhydrous sodium sulphate, and 
after removal of the ether by evaporation the residue is fractionated. 
vol. cxxn. i. / 
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The base thus obtained has b. p. 105—106°/18 m m ,; ng 1*5273. 
The picrate crystallises in rosettes, m. p. 151°. By treatment of 
the base with acetic anhydride and saponification of the acetate, 
saliretin is obtained. By a similar reaction, using guaiacol, a 

OMe 


compound of formula OH< 




CH 2 *NMe 2 is obtained; it is an 


oil with b. p. 147—148°/15 mm.; the picrate has m. p. 202°. By 
hydrolysis of the diacetate, vanillyl alcohol is obtained (cf. Tiffeneau, 
A., 1911, i, 778, 810). G. W. R. 


Derivatives of 2:4:6-Trinitrobenzaldehyde. II. Alex¬ 
ander Lowy and Wilmer Baldwin (J. Amer. Chem. Soc ., 1921, 
43, 1961—1963).—A continuation of previous work (cf. Lowy and 
Balz, A., 1921, i, 337). The following compounds are described. 
2:4: 6-Trinitrobenzylidene-o-phenetidine , m. p. 178*5° ; 2:4:6- 

trinitrobenzylidene-'p-phenetidine, m. p. 177°; 2 : 4 : 64rinitrobenzyl- 
idene-o-anisidine, m. p. 17T5°; 2:4: fy-trinitrobenzylidene-p-anis - 
idine , m. p. 182°; 2 : 4 : 6-trinitrobenzylidene-o-chloroaniline, m. p. 
187°; 2 : 4 : (S-trinitrobenzylidene-ip-chloroaniline, m. p. 180°; and 
2 • 4 : 6-trinitrobenzylidene-2 : 4-dichloroaniline , m. p. 198°. 

When the condensations of 2:4: 6-trinitrobenzaldehyde with 
o-chloroaniline, ^-chloroaniline, and 2 : 4-dichloroaniline were 
carried out in hot glacial acetic acid solution, products were obtained 
having m. p. in all cases approximately 100° higher than those of 
the products prepared in the cold solution. These compounds are 
probably bimolecular condensation products. W. G. 


p-Naphthylmethylamine-6-sulphonic Acid. Gilbert T. 
Morgan and Horace Samuel Rooke (J. Soc. Chem. Ind., 1920, 
41 , 1—3t).— p-Naphthylmethylamine-6-sulphonic acid, 
NHMe*C 10 H 6 *SO 3 H,H 2 O, 

colourless crystals, m. p. 292°, after becoming changed at 280°, is 
obtained by the action of methylamine hydrochloride and aqueous 
sodium hydroxide on Schaffer salt at 180—200°. The following 
salts are described: sodiumi (-f3H 2 0 and anhydrous), potassium 
(+3H 2 0 and anhydrous), calcium ( + 6H 2 0 and anhydrous), barium 
(+10H 2 O and anhydrous), zinc ( + 6H 2 0 and anhydrous), magnesium 
(+6H 2 0 and anhydrous), copper , silver , and lead. The dyes pro¬ 
duced by coupling P-naphthylmethylamine-6-sulphonic acid with 
the diazo-derivatives from aniline, ^-nitroaniline, picramic acid, 
diaminostilbenedisulphonic acid, and tolidine are described; 
sodium benzeneazo-fi-naphthylmethylamine-6-sulphonate forms bright 
red crystals. fi-Naphthylmethylnilrosoamine-ft-sulphonic acid , 
SO 3 H # C 10 Hg*NMe*NO, yellow needles, is converted by alcoholic 
hydrogen chloride into l-nitroso-fi-naphthylmethylamine-G-sulphonic 
acid , orange crystals. The latter substance is converted by evapora¬ 
tion to dryness of its solution in hydrochloric acid or by treatment 
with acetic acid and zinc chloride into <xfi-naphthiminazole-Q-sul- 

phonic acid , SO 3 H*C 10 H 5 <C^g^CH, pale yellow needles. Acetyl - 

$-naphthylmethylamine-6-sulphonyl chloride , NMeAc*C 10 H 6 *SO a Cl, 
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crystallises in prismatic needles, m. p. 142—143^; it is converted 
by ethyl alcohol into the corresponding ethyl ester, colourless 
needles, m. p. 125—126°, and by ammonia into the sulphonamide , 
colourless, prismatic needles, m. p. 184—185°. Benzoyl-fi-naphthyl- 
methylamine-6-sulphonyl chloride forms colourless, rhomboidal 
prisms, m. p. 115—116°, and the corresponding sulphonamide 
crystallises in brownish-white plates, m. p. 225—226°. Sodium 
P-naphthylmethylamine-6-sulphonate is transformed by methyl 
sulphate in alkaline solution into the quaternary ammonium salt , 
SO 3 Na*C 10 H 6 *NMe 3 *SO 4 Me,4H 2 O, which is converted by concen¬ 
trated aqueous potassium hydroxide solution into potassium 
0- naphthyldimethylamine - 6 -sulphonate, S O 3 K*C 10 H 6 *NMe 2 ,3H 2 0. 

Freezing-point Diagram of the System Phenol-Water. 

F. H. Rhodes and A. L. Markley (J. Physical Chem ., 1921, 25, 
527—534).—The complete freezing-point diagram of the system 
phenol-water has been experimentally determined. It is shown 
that pure phenol has a melting point of 40*8°, a value which is 
considerably lower than the usually accepted value of 42—43°. 
Phenol forms a definite hydrate, 2Ph0H,H 2 0, m. p. 15*9°. The 
system consists of stable equilibria between phenol, phenol hydrate, 
and water, and metastable equilibria between anhydrous phenol 
and water. Because of the tendency toward suspended transforma¬ 
tion, the solid phase which ordinarily appears when a mixture of 
phenol and water is cooled is the metastable anhydrous phenol. 
Hydrated crystals were obtained only by seeding with the hydrate 
or by cooling to very low temperatures. Phenol hydrate forms a 
eutectic with water containing 95% water at 0*85° and one with 
phenol containing 8*25% of water at 15*8°. In the metastable 
region at 1*7°, two liquid phases appear, a saturated solution of 
phenol in water and a saturated solution of water in phenol. 

J. F. S. 

The Action of Nitrous Acid on Phenols. H. A. J. Schou- 
tissen ( Rec . trav. chim 1921, 40 , 753—762; cf. Nietzki, A., 1890, 
156).—By a modification of Liebermann’s reaction, indophenols 
may be prepared from phenols in one operation. The reaction 
takes place in two stages, first the formation of a nitroso-compound, 
followed by the condensation of this compound with a second 
molecule of the phenol. The facility with which the second stage 
takes place depends on the nature of the intermediate nitroso- 
phenol. The colouring matters formed in these reactions should 
be classed among the indophenols as only a small proportion is 
transformed into oxazine derivatives by the closing of the ring. 
The author criticises the views put forward by Meyer and Elbers 
(A., 1921, i, 240). H. J. E. 

Metallic Derivatives of Nitrophenolic Compounds. III. 
Nitrophenoxides of the Alkali Metals. Dorothy Goddard 
and Archibald Edwin Goddard (T., 1922, 121 , 54—58). 

/2 
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Compound Fofmation in Phenol-Cresol Mixtures. Jambs 

Kendall and J. J. Beaver ( J. Amer. Ghent. 8oc. y 1921, 43 , 1863— 
1687; cf. this vol., ii, 32, 33).—Phenol and the three cresols have 
been exhaustively purified by repeated fractionation and absolute 
purity determined by a minimum specific conductivity. The follow¬ 
ing data are recorded for the pure substances : Phenol, freezing 
point 39*70°i:0‘02 o , specific conductivity 40°, 11*98 Xl0” 8 and 60°, 
14 07 X 10~ 8 ; o-cresol, f. p. 30*60°±0*02°, specific conductivity 
0* 127 X 10~ 8 at 25°; p-cresol, f. p. 34'55°±0*02°, specific con- 
ductivity 1*378 xlO -8 at 25°; ra-cresol, f. p. 11*10°±0*02, specific 
conductivity 1*397 X 10~ 8 at 25°. These values are compared 
with the best existing data. The specific conductivity of the 
six possible binary systems made up from phenol and the cresols 
has been determined for the whole range of concentrations at 25°. 
A series of viscosity determinations of these same binary systems 
is recorded for 25°. A series of molecular weight determinations 
of the pure substances and certain of the mixtures in solutions 
in benzene have been made by the freezing-point method. The 
results indicate that without exception no increase in molecular 
complexity occurs on mixing these substances. This is in complete 
accordance with the views correlating additive compound forma¬ 
tion with diversity in character of the components, put forward 
previously ( loc . cit.). It is apparently in disagreement, however, 
with the fact that Dawson and Mountford (T., 1918, 113 , 923) 
succeeded in isolating definite compounds from cresol-phenol 
mixtures in five out of the six systems. It is, however, shown 
that the compounds obtained by these authors are to be regarded 
as substitution rather than as additive compounds. Under this 
view, no conflict exists between the results of Dawson and Mount- 
ford and those of the present work; both fall directly into line 
with the general theory. J. F. S. 

Catalytic Hydrogenation of Polyphenols by the Wet Way. 

J. B. Senderens and J. Aboulenc (Compt. rend., 1921, 173 , 
1365—1367).—Quinol, resorcinol, catechol, pyrogallol, phloro- 
glucinol, and hydroxy quinol can be reduced in alcohol by the 
action of hydrogen under a pressure of 30—50 kilos, in the presence 
of reduced nickel at 115—130° or in aqueous solution at slightly 
higher temperatures. At higher temperatures, secondary reactions 
occur. At 130° in alcoholic solution, resorcinol gives cyclohexane- 
1 : 3-diol, but at 180° cyclohex&nol is the principal product. 

W. G. 

Waage's Phytochemical Synthesis of Phloroglucinol from 
Dextrose. M. Nierenstein ( Nature , 1920, 105 , 391). — A series 
of nearly eighty experiments, performed during fifteen years, 
failed to confirm statements based on Waage’s observations (A., 
1891, 605; Ber. deut. bot. Ges ., 1890, 8, 250), that phloroglucinol 
is formed when leaves floating in solutions of sugar are exposed 
to sunlight. A. A. E. 
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Natural and Artificial Pepper-substances and the Relation 
between Chemical Constitution and Peppery Taste. Erwin 
Ott and Kurt Zimmermann ( Annalen , 1921, 425, 314—337).— 
The elucidation of the constitution of capsaicin by Nelson (A., 
1919, i, 543) is made the basis of an examination of the extent to 
which the various features of the molecule contribute to produce 
the peppery taste characteristic of that substance. 

Capsaicin is the vanillylamide of a decenoic acid, 

oh/~\-ch 2 -nh*co-c 9 h 17 , 

OMe 

and it is known that the vanillylamide of A w -undecenoic acid has 
a similar and about equally sharp taste. Undecenoic acid is, 
therefore, condensed with a number of bases more or less closely 
related to vanillylamine, and it is shown that the p -hydroxybenzyl- 
amide (m. p. 86°) has a taste considerably weaker than that of 
capsaicin, whilst the taste of the o-hydroxybenzylamide (not 
purified) is weaker still. Hence the presence of the methoxy- 
group and the particular orientation of the hydroxyl group in 
capsaicin both contribute to its taste. The presence of a phenolic 
hydroxyl group appears to be essential, since both the anisylamide 
(white leaflets, m. p. 91°) and the benzylamide (m. p. 51—52°) 
are tasteless. So also is the p-hydroxyphenylamide (m. p. 107°), 
which shows that the component amino must be of aliphatic 
type. 

With regard to the conditions governing the character of the 
acid residue, it is found that the vanillylamides of & a -nonenoic 
acid , decenoic acid, and A“-undecenoic acid, have tastes of a 
comparable strength, whilst those of A P-hexenoic acid and crotonic 
acid possess much less pungent tastes. The taste of the vanillyl¬ 
amide of cinnamic acid (white powder, m. p. 138°) was also only 
feebly peppery, whilst that of the vanillylamide of oleic acid was ex¬ 
ceedingly pungent but of different quality from the tastes of capsaicin 
and its closer homologues. On the other hand, the p -hydroxy- 
benzylamide of A a -nonenoic acid tastes more strongly peppery than 
the corresponding amide of undecenoic acid (see above). These 
facts show (a) that the positions of the double bond in the acid 
residue has comparatively little influence on the peppery taste 
of the capsaicin-like amides, (b) that, on the other hand, the length 
of the carbon chain is important, acids with nine, ten, or eleven 
carbon atoms showing the phenomenon in the most marked and 
characteristic manner. 

One of the most remarkable facts which emerged from the 
investigation is the necessity for an unsaturated linking in the 
acid component. The vanillylamide , m. p. 86°, of highly purified 
stearic acid is quite without taste, both in the solid state and in 
concentrated alcoholic solution. Commercially “ pure ” palmitic 
acid , on the other hand, gives a vanillylamide (m. p. 79°) which 
has a sharp taste, but this is due to the presence of traces of the 
oleic acid derivative. When the amide is purified by crystallisation 
from ether, the taste of the solid amide vanishes, but it is still 
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intense in alcoholic solution. A very delicate test for unsaturated 
acids may be based on these results. 

The piperidide of sorbic acid , m. p. 77°, has a taste which is very 
bitter but not at all peppery. C. K. I. 

Benzyl Compounds [Benzyl Alcohol]. J. Messner ( Pharm . 
Zentralh ., 1922, 63, 1).—The instability of aqueous solutions of 
benzyl alcohol, even in the absence of air, as, for example, when 
sealed up in ampoules, is ascribed to autoxidation, catalysed 
possibly by traces of alkali from the glass, resulting in the forma¬ 
tion of 1 mol. of toluene, and 1 mol. of benzaldehyde and water 
from 2 mols. of the alcohol. A similar change occurs with aqueous 
solutions of benzyl benzoate, which after a week or so acquire a 
strong odour of benzaldehyde, remaining, however, neutral in 
reaction. In this case 2 mols. of benzaldehyde are formed by 
autoxidation of the ester according to the scheme : 

CH 2 Ph-C0 2 Ph —> 2CHPhO. 

G. F. M. 

Influence of Substitution in the Components on Equilibria 
in Binary Solutions. XXXV. The Binary Systems of 
Triphenylcarbinol with Pyrogallol, Nitrophenols, Polynitro- 
benzenes, and Phenylenediamines. Robert Kremann, Heinz 
Hohl, and Robert Muller II ( Monatsh ., 1921, 42, 199—220; cf. 
this vol., i, 131, 159).—Triphenylcarbinol (2 mols.) and pyrogallol 
(3 mols.) form a compound, m. p. 97°, giving at 65° a eutectic 
with triphenylcarbinol and at 76° a eutectic with pyrogallol, these 
containing respectively 70% and 49% of triphenylcarbinol. The 
latter forms with o- and p- nitrophenols eutectics at 41° and 97° 
containing 90% and 63% of the nitrophenol. Triphenylcarbinol 
and m-nitrophenol form a compound which appears to contain 
1 molecule of the former and 2 molecules of the latter component, 
and undergoes considerable dissociation when fused. The system 
triphenylcarbinol-picric acid forms a compound (1 mol. : 1 mol.), 
m. p. 138*5°, which gives with picric acid at 110° a eutectic con¬ 
taining 23%, and with triphenylcarbinol at 122° a eutectic con¬ 
taining 67%, of triphenylcarbinol. 

The binary sj^stems formed by triphenylcarbinol with o-, m-, 
and p-dinitrobenzenes, 2 :4-dinitrotoluene, and 2:4: 6-trinitro- 
toluene form eutectics at 102°, 82°, 132°, 65°, and 76°, respectively, 
corresponding with 67%, 82%, 64%, 88%, and 92% of the res¬ 
pective nitro-components. The system triphenylcarbinol-trinitro- 
benzene forms a compound, m. p. 134*5°, which contains 2 mols. 
of the alcohol to 3 mols. of the nitro-compound and gives eutectics 
with the components at 133° and 112° respectively and corre¬ 
sponding with 48% and 15% of triphenylcarbinol. 

With the binary systems formed by triphenylcarbinol with 
p- and m-phenylenediamines, the fusion curves of the components 
meet in eutectic points at 118° and 59*5° respectively, these corre¬ 
sponding with 67% and 10% of triphenylcarbinol. T. H. P. 
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The Interaction of Aromatic Disulphides and Sulphuric 
Acid. Samuel Smiles and Ernest Wilson McClelland (T., 
1922, 121, 86— 90). 

Preparation and Properties of the Benzochloroamides. 

George Robert Elliott (T., 1922, 121, 202—209). 

Steric Hindrance of the Sulpho-acid Group. C. F. van 

Duin (Rec. trav. chim ., 1921, 40, 724—735).—In preparing the 
methyl esters of isomeric sulphobenzoic acids, the yield is much 
greater in the case of the ortho-acid, whilst in the saponification 
of these esters the S0 3 Na-group in the ortho-position considerably 
retards the reaction. Anomalous results are given by o-sulph- 
amino-benzoic acid. The conclusions drawn are consistent with 
those of Remsen and Reid (A., 1899, i, 507). H. J. E. 

Azomethine Derivatives of the 2- and 4-Hydroxy-a-Naphth- 
aldehydes. Gilbert T. Morgan and Harry Gordon Reeves 
(T., 1922, 121, 1—7). 

Reduction of Naphthalene- and Naphthol-carboxylic Acids. 

Hugo Weil and Hermann Ostermeier ( Ber ., 1921, 54, [jB], 
3217—3219).—It has been shown previously that salicylic acid 
is reduced by sodium amalgam in the presence of boric acid to 
salicylaldehyde in good yield (A., 1908, i, 800). The observations 
have now been extended to certain carboxylic acids of naphthalene 
and the naphthols. Under these conditions, a-naphthoic acid is 
almost unaffected, whereas (3-naphthoic acid is partly converted 
into p-naphthaldehyde, m. p. 605—61° ( phenylhydrazone , colour¬ 
less leaflets, m. p. 217—218°). l-Naphthol-2-carboxylic acid 
gives the corresponding aldehyde, m. p. 59°, the yield being 57%, 
calculated on the reduced acid. 2-Naphthol-3-carboxylic acid is 
transformed into an aldehyde , C n H 12 0, b. p. 122°/12 mm. ( phenyl - 
hydrazone , m. p. 97°). The substance behaves like an aliphatic 
aldehyde, being resinified by alkali and reducing ammoniacal 
silver solution, Fehling’s solution, and potassium permanganate 
in cold solution; it appears to be tetrahydro-(3-naphthaldehyde, 

c 6 H 4 <^ 2 ??? CHO g| ves a bisulphite compound which is 

; CHn CH 2 

freely soluble in water. H. W. 

Carboxylic Acids of the Semibenzene Group. K. v. 

Auwers and K. Ziegler ( Annalen , 1921, 425, 280—294).—This 
communication shows that the types of transformation previously 
discussed (A., 1911, i, 298) have some degree of generality. 

Ethyl <x-4:-hydroxy -1 - methyl -1 -dichloromethyl-b ? : 3 -cyclo hexadiene- 

4-propionate, C0 2 Et-CHMe-C(0H)<^:^>CMe-CHCl 2 , is obtained 

as a viscous, dark oil (impure) by the action of ethyl a-bromo- 
propionate and zinc dust on 1 -methyl-1-dichloromethylcycZo- 
hexadien-4-one, and on hydrolysis by means of cold alcoholic 
alkali yields the corresponding acid, which forms stout, white 
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crystals, m. p. 123° (deoomp.). On shaking with formic acid, 
the ester of the hydroxy-acid is dehydrated, forming ethyl 
a-1 - methyl -1 -dichloromethyl- A 2:5 -cyclo hexadien-^-propionate (df 6 
1-2033, df 1-201, < 78 1-56017, n% 6 1*56682, ng 1*5657), which 
on hydrolysis by means of alcoholic potassium hydroxide yields 
the free acid , a yellow, crystalline powder, m. p. 101—103°, and 
can be regenerated from the acid by treating its silver salt with 
ethyl iodide. On heating, the acid undergoes isomeric change 
with the formation of $$-dichloro-<x-p-tolyliaobutyric acid , needles, 
m. p. 135—136°, which when treated with alkali is converted into 
p-chloro-a-p-dimethylstyrene. 

1 : 3-Dimethyl- l-dichloromethylcycZohexadien-4-one on condensa¬ 
tion With ethyl bromoacetate and zinc yields ethyl a-1 : %-dimethyl- 
1 - dichloromethyl - A 2:6 - cyclo hexadien - A®- acetate (dj 78 1*2026, df 
1*200, < 76 1*56219, n%* 1*56898, ng 1*5679). The free acid , 
m. p. 125—126°, on heating in petroleum, is converted into 
PP- dichloro-a.-mA-xylylpropionic acid , m. p. 132—132*5°, which on 
hydrolysis by means of boiling sodium carbonate solution yields 
p-chloro-2 :4-dimethylstyrene. This substance on oxidation in 
aqueous acetone by permanganate gave 2 : 4-dimethylbenzaldehyde, 
which was identified as its semicarbazone. 

Ethyl fifi-dichloro-oi-mA-xylylpropionate, b. p. 170—175°/16 mm., 
is best obtained by the action of heat on ethyl a-1 : 3-dimethyl- 
1 -dichloromethyl-A 2 ' 5 -cyctohexadien-A 4 -acetate. On boiling with 
alcoholic alkali, it is converted into $-chloro-2 : 4- dimethylatropic 
acid , C 6 H 3 Me 2 *C(COoH)!CHCl, which crystallises in stout tablets, 
m. p. 111°. “ C. K. I. 

Friedel and Crafts’ Reaction. The Preparation of 2-p- 
Toluoylbenzoic Acid. T. C. McMullen (J. Amer. Chem. Soc ., 
1921, 43, 1965).—In the preparation of 2-p-toluoylbenzoic acid 
from toluene, phthalic anhydride, and aluminium chloride good 
yields of the acid were obtained using 20 grams of toluene, 5 grams 
of the anhydride, and 9 grams of the chloride. Increasing the 
amount of phthalic anhydride or introducing acetic anhydride 
reduced the yield of acid very considerably or prevented its for¬ 
mation, but resulted in good yields of ditolyl phthalide (cf. Rubidge 
and Qua, A., 1914, i, 539). W. G. 

Friedel and Crafts’ Reaction. The Carbomethoxybenzoyl 
Chlorides with Aromatic Hydrocarbons and Aluminium 
Chloride. Maurice E. Smith (J. Amer. Chem. Soc., 1921, 43, 
1920—1924). —The reaction of each of the carbomethoxybenzoyl 
chlorides with benzene, toluene, and w-xylene, respectively, in 
the presence of aluminium chloride has been studied. In each 
case the reaction with toluene takes place in the para-position to 
the methyl group and with m-xylene in the para-position to one 
of the methyl groups. 

o-Carbomethoxybenzoyl chloride gave under these conditions 
with benzene after hydrolysis of the ester o-benzoylbenzoic acid; 
with toluene p-toluoyl-o-benzoic acid, and with m-xylene 2 :4-di- 
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methylbenzoyl-o-benzoic acid. m-Carbomethoxybenzoyl chloride 
gave with benzene ra-benzoylbenzoic acid; with toluene p-toluoyl- 
m-benzoic acid, m. p. 172°, giving a silver salt and a methyl ester, 
m. p. 108°; and with m-xylene 2 : 4=-dimethylbenzoyl-m-benzoic acid, 
m. p. 168°, giving a silver salt and a methyl ester, m. p. 73°. p-Carbo- 
methoxybenzoyl chloride gave with benzene p-benzoylbenzoic 
acid; with toluene p-toluoyl-p-benzoic acid, and with m-xylene 
2 : &-dimethylbenzoyl-p-benzoic acid, m. p. 185°, giving a silver salt 
and a methyl ester, m. p. 59°. 

isoPhthalic and terephthalic acids were readily obtained by 
the oxidation of commercial xylene with potassium permanganate 
in the presence of sodium hydroxide, the two acids being separated 
by means of the differing solubilities of their barium salts. W. G. 

The Friedel and Crafts’ Reaction. Bromophthalic Anhy¬ 
drides, Benzene, and Aluminium Chloride. H. N. Stephens 
(J. Amer . Chem . Soc., 1921, 43, 1950—1956).—The various o- 
benzoylbromobenzoic acids and the diphenylbromophthalides have 
been prepared and identified. 3-Bromophthalic acid was prepared 
most satisfactorily from 3-aminophthalic acid by the Sandmeyer 
reaction. Its anhydride when boiled with benzene and aluminium 
chloride for four hours gave 6-benzoyl-2-bromobenzoic acid, m. p. 
231*5°, .probably identical with the compound, m. p. 219—221°, 
described by Pechmann as o-bromobenzoylbenzoic acid (cf. Ber., 
1879, 12, 2126). Under similar conditions, 4-bromophthalic 
anhydride gave 2-benzoylA'bromobenzoic acid, m. p. 193°, and 
6-benzoyl-3-bromobenzoic acid, m. p. 172*5° (cf. Kohler, Heritage, 
and Burnley, A., 1910, i, 562). 

When 3-bromophthalic anhydride is boiled as above with 
aluminium chloride and benzene and then to the mixture acetic 
anhydride and more benzene are added and the boiling is con¬ 
tinued, a compound, m. p. 148—150°, is obtained which is not, 
however, a cQphenylbromophthalide. Under similar conditions, 
4-bromophthalic anhydride gives a mixture of diphenyl-5-bromo- 
phthalide, m. p. 186°, and diphenylA-bromophthalide, m. p. 115— 
116°. Diphenyl-3-bromopkthalide, m. p. 131°, was obtained from 
the mixed anhydride, m. p. 168*5°, of 6-benzoyl-2-bromobenzoic 
acid and acetic acid. The mixed anhydride, m. p. 83—87°, of 
2-benzoyl-4-bromobenzoic acid and acetic acid, and the mixed 
anhydride of 6-benzoyl-3-bromobenzoic acid and acetic acid were 
also prepared. W. G. 

A New Alkylamine and certain of its Derivatives. Hans 

Dersin (Ber., 1921, 54, [JJ], 3158—3162).—Gabriel and Ohle 
(A., 1917, i, 565) have described the preparation of amino-alcohols 
by the action of alkylene oxides on phthalimide and subsequent 
elimination of the acid group. Since, however, the alkylene oxides 
are generally prepared with considerable loss from the halogen- 
hydrins, it appears more advantageous to cause the latter to react 
directly with potassium phthalimide. This method has been used 
already for the preparation of p-hydroxy-n-propylamine (Gabriel 

f* 
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and Ohle, A., 1917, i, 563) and two further examples of its employ 
ment are now given. 

HydroxyethylpMhalimide , C 8 H 4 0 2 :N-CH 2 -CH 2 -0H, m. p. 88—89°, 
is obtained from potassium phthalimide and ethylene chlorohydrin. 

isoButylene chlorohydrin, prepared from chloroacetone or chloro- 
acetic ester and magnesium methyl bromide (but not iodide), is 
converted by potassium phthalimide into a -phthalimino-fi-hydroxy- 
^-methylpropane , 0H*CMe 2 *CH 2 'NIC 8 H 4 0 2 , slender, colourless 

needles or leaflets, m. p. 106—107°. The yield is not very satis¬ 
factory. Attempts to prepare the substance from Grignard’s 
reagents and ethyl phthaliminoacetate, acetonylphthalimide, or 
phthalylglycyl chloride were, however, fruitless. The phthalyl 
derivative is hydrolysed by sulphuric acid to isobutaldehyde and 
cL-amino-$-hydroxy-fi-methylpropane, OH*CMe 2 *CH 2 *NH 2 ; the hydro¬ 
chloride, very hygroscopic, colourless needles, m. p. 70—72°, platini- 
chloride , long, very hygroscopic, yellow needles, m. p. 172° (decomp.), 
picrate , large, prismatic crystals, m. p. 165—175°, according to the 
manner of heating, and aurichloride , long, yellow needles or 
prisms, of the latter are described. The base is converted by 
phenylthiocarbimide into N-phenyl-N'-hydroxyisobutylthiocarbamide y 
NHPh*CS*NH*C 4 H 8 *OH, colourless needles or prisms, m. p. 136— 
137°, which is transformed by fuming hydrochloric acid at 100° 

into the isomeric 2 -anilino-5 : 5-dimethylthiazoline, 9^ e 2 k^ONHPh, 

CH 2 -N 

colourless prisms, m. p. 153—154°. p>-Chloro- 0 L-amino-$-methyl- 
propane hydrochloride , lustrous needles, m. p. 183° (decomp.), is 
obtained together with the chlorohydrin, OH-CMe 2 *CH 2 Cl, when 
the alkylamine hydrochloride is heated with saturated hydro¬ 
chloric acid at 100°; the oily free base smells lik§ glue, and 
yields a picrate , long needles or plates, m. p. 159°. Potassium 
thiocyanate converts the chloroalkylamine hydrochloride into 
2-amino-5 : 5-dimethylthiazolinc ( picrate , m. p. 103—106°). With 
benzoyl chloride and sodium hydroxide, the hydrochloride gives 
fi-chloro-fx-berizamida-p-methylprojianc, CMe 2 ChCH 2 *NHBz, m. p. 
97—98°, which is transformed by boiling water into 2 -phevyl- 
5 : 5 -dimethyloxazoline, a liquid which gives & picrate, needles, m. p. 
198—199°. The platinichloride of the chloroamine, CMe 2 Cl-CH 2 -NH 2 , 
crystallises in six-sided prisms, m. p. 200°. 

a-Phthalimino-P-hydroxy-P-methylpropane exchanges its hydr- 
ox .yl‘g r ? u P readily for a halogen atom when warmed with halo¬ 
gen acids. It thus gives §-chloro-K-pld]mlimino-$-methylpropane y 
CMc 2 C1‘CH 2 *N!C 8 H 4 0 2 , needles, m. p. 88—89°, the corresponding 
fc’odo-compound, prisms, m. p. 100—101°, and 6romo-derivative, 
needles or leaflets, m. p. 97°. The latter can be converted by 
potassium hydroxide, acetic acid, and nitrous acid into the nitroso - 

compound, C 6 H 4 <Cqq ^_needles or prisms, m. p. 154° 

(decomp.). 

Attempts to cause trimethylethylenechlorohydrin, 
OH*CMe 2 *CHMeCl, 

to react with potassium phthalimide were unsuccessful. 


H. W. 
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Synthesis of Inactive Para- and Anti-hydroxy aspartic 
Acids (Aminomalic Acids) [Aminohydroxysuccinic Acids]. 

H. D. Dakin (J. Biol . Chem., 1921, 48, 273 — 291). — Attempts to 
obtain aminohydroxysuccinic acid , C0 2 H*CH(0H)*CH(NH2)*C0 2 H, 
either synthetically or as a degradation product of proteins have 
not hitherto been successful, although its isolation has been incor¬ 
rectly reported (Skraup, A., 1904, i, 539; Neuberg and Silbermann, 
A., 1905, i, 418; Lossen, A., 1906, 798). In view of its possible occur¬ 
rence in proteins it was therefore prepared by heating chloromalic 
acid with 5 parts of concentrated aqueous ammonia for about 
ten hours in an autoclave immersed in a boiling water-bath. After 
removal of chlorine, it was isolated from the reaction product by 
means of its lead salt. The acid so obtained forms a syrup which 
is difficult to crystallise unless seeded, and consists of a mixture 
of two optically inactive isomerides. Separation of these was 
effected by fractional crystallisation from water. The less soluble 
isomeride, the para-acid forms small, opaque cubes, decomposes 
slowly when heated above 235°, and is converted by nitrous acid 
into racemic acid. The more soluble form, the anti-acid , forms 
hexagonal plates and thick prisms, and gives mesotartaric acid on 
similar treatment. With phenylcarbimide, phenylhydantoin deriv¬ 
atives are produced, the para-compound forming bunches of white 
needles, m. p. 201-5—202-5°, and the anti, nacreous plates, 
m. p. 196—198°. The various salts produced have the following 
composition: (Para), (C 4 H 6 0 6 N) 2 Ca,5H 2 0; C 4 H 5 0 5 NCa,Aq; 
(C 4 H 6 <\N) 2 Ba,3H 2 0; C 4 H 6 0 5 NBa; (C 4 H 4 0 6 N) 2 Cu 3 ,8H 2 0; 

(C 4 H 4 N0g) 2 Zn 3 ,7H 2 0. (Anti), (C 4 H.0N,) 2 Ca,4H 2 0; C 4 H 6 ON.Ca, 
2H 2 0; (C 4 H 6 0 5 N) 2 Ba,3H 2 0; C 4 H 5 S 5 NBa; (C 4 H 4 0 6 N) 2 Cu 3 ,8H 2 0; 
(C 4 H 4 0 6 N) 2 Zn 3 ,7H 2 0. 

By heating chloromalic acid with aniline, the dianilide of anilino - 
hydroxysuccinic acid , CO(NHPh)-CH(NHPh)-CH(OH)-CO(NHPh), 
nodular clumps of bright yellow needles softening above 200° 
and melting at 210—211°, and anilinohydroxysuccinic acid anil , 

PhN<C^ ^5. bright yellow plates, m. p. 238—239°, were 

LOLH’OH 

obtained. E. S. 

The Chemistry of Polycyclic Structures in Relation to 
their Homocyclic Unsaturated Isomerides. II. Intra- 
annular Tautomerism. Ernest Harold Farmer, Christopher 
Kelk Ingold, and Jocelyn Field Thorpe (T., 1922,121,128—159). 

The Direct Acetalisation of Aldehydes. Robert Downs 
Haworth and Arthur Lapworth (T., 1922,121, 76—85). 

Catalytic Reduction of Nitrones. G. Cusmano ( Gazzetta , 
1921, 51, ii, 306—309).—Reduction of an aldonitrone, CHRINRIO, 
by means of the Grignard reagent yields a (3-hydroxylamine, 
CH 2 R'NR*OH (Angeli, Alessandri, and Ajazzi-Mancini, A., 1911, i, 
544), whereas the action of nascent hydrogen results in the forma¬ 
tion of the Schiff’s base, CHRINR. The author finds that catalytic 
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reduction by means of hydrogen in presence of platinum black 
converts aldo- and keto-nitrones almost quantitatively into (3- 
Substituted hydroxylamines, very small proportions of secondary 
amines being formed in addition. Thus, phenyl-A-phenylnitrone 
yields phenylbenzylhydroxylamine and benzylaniline, and the 
catalytic reduction of anisyl-A 7 -phenylnitrone and diphenyl-A- 
phenylnitrone proceeds similarly. T. H. P. 


phloro- and Bromo-derivatives of Alkylated cj/ct©Hexa- 
dienones. K. von Auwers and K. Ziegler (Annalen, 1921, 425, 
295—313).—It has been shown (A., 1911, i, 383) that the chlorination 
of 1 -methyl-l-dichloromethylcycfohexadien-4-one takes the following 
course : 


CH S>c<S>co 


CHC1, 


2-^p^chci-chcr m 
Me^°^CHCl-CHCK^ U 


ch:ch" 


CHCl 2 ^ r /CH:CCK ro 
r “'^°^'CH:CCK LU ’ 


Me' 


but that the presence of a methyl group in the “ ortho ’’-position 
to che carbonyl group limits the additive power of the molecule : 


CHCWp/CHICMe^^ , CHCl 2 -^ r< /CH==CMe^ m 
Me^°^CH= CH^ LU ' Me-^^^CHCl-CHCr 0U 


In the present communication, it is shown (a) that a methyl group 
in the meta-position to the carbonyl group does not prevent the 
addition of the second two atoms of chlorine, but, nevertheless, 
retards it considerably, (6) that bromination is governed by the 
same rules as chlorination. 

1 : 2-Dimethyl-l-dichloromethylcycZohexadien-4-one, when treated 
with chlorine in carbon disulphide, takes up two atoms of chlorine 
with the formation of 5 : 6-dichloro -1 : 2-dimethyl -1 -dichloromethyl- 
A 2 -cydohexenA-one i which melts at 82—83° with evolution of gas, 
and, on treatment with potassium acetate in hot acetic acid solution, 
passes smoothly into 6-chloro -1 : 2 -dimethyl-1-dichloromethyl-b?'*- 
cydohexadienA-one. This substance forms small, stout prisms, 
m. p. 101—102°, and yields a -p-nitrophenylhydrazone , m. p. 206— 
208°. When, however, the original ketone is treated in carbon 
tetrachloride solution with chlorine in sunlight, four atoms of 
chlorine are taken up, but the product is too unstable to admit 
of its being isolated, and passes under the conditions of its pro¬ 
duction into 3 : 5-dichloro- 1 : 2-dimethyl-l-dicJdoromethyl-b! i:6 -cydo- 
hexadienA-one, which forms glistening crystals, m. p. 87—90°, 
and shows no tendency to condense with p-nitrophenylhydrazine 
or to combine with chlorine. 

Lack of tendency to combine with chlorine and p-nitrophenyl- 
hydrazine is also exhibited by 5-chloro-l : 3-dimethyl-1-dichloro- 
methyl-A 21B -cycZohexadien-4-one, and is to be attributed to the 
presence of two substituents in positions adjacent to the carbonyl 
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group. The same is true of 5-chloro- 1 : 3 : 6-trimethyl- 1 -dichloro- 
methyl-h?'-*-cy c\ohexadien-4:-one (m. p. 142—143°), which is obtained 
by chlorination of 1:3:6-trimethyl-l-dichloromethyl-A 2 ;8 -cycfo- 
hexadien-4-one. 

5: 6-Dibromo-l-methyl-l-diehloromethyl-^-eyeAohexenA-one^ which, 
when freshly prepared, forms colourless needles, m. p. 80—81°, 
is obtained by allowing equimolecular quantities of 1-methyl-l- 
dichloromethyl-A 2:5 -ct/cZohexadien-4-one and bromine to combine in 
carbon disulphide, and, when boiled with potassium acetate and 
acetic acid, is converted into 5-bromo-l-methyl-1-dichloromethyl- 
tf'^-eyelohexadien-k-one, which has m. p. 89—90°, b. p. 183— 
185°/15 mm. The p -nitrophenylhydrazone melts at 154—156°. 
On treatment with magnesium and methyl iodide, the ketone is 
converted into 5-bromo-l : 4:-dimethyl-l-dichloromethyl-Ar : *-cye\o- 
hexadienA-ol, which forms slender, colourless needles, m. p. 103— 
104°, and is somewhat legs stable than its chlorine analogue. 

2:3:5: 6-Tetrabromo-l-methyl-l-dichloromethylcyc\ohexanA-one 
is obtained in “ cis-” and “ cis-trans-” modifications by the action 
of four atoms of bromine on 1 -methyl- 1-dichloromethyl-A 2 :5 -cyclo- 
hexadien-4-one. The former crystallises in rosettes of colourless 
needles, m. p. 137° (decomp.), and the latter in needles which 
immediately after crystallisation melt at 118—119°. This com¬ 
pound does not keep well, however. When either isomeride or the 
original crude bromine additive product is boiled with potassium 
acetate and acetic acid, hydrogen bromide is eliminated and 3 : 5- 
dibromo-l -methyl-1 -dichloromethyl- A 2: *-c,yc\ohexadien-4t-one is pro¬ 
duced. This substance forms prisms or tablets, m. p. 120—121°, 
and is stable towards excess of bromine at 100°. It may be pre¬ 
pared in small yield by the action of chloroform and sodium hydr¬ 
oxide on oo-dibromo-p-cresol, and when treated with magnesium 
and methyl iodide is converted into 3 : 5-dibromo- 1 : 4:-dimethyl-l- 
dichloromethyl-A 2 ' 5 -cyclohexadien-4:-ol , which crystallises in needles, 
m. p. 91—92°, and eliminates water only at 250°. 

The product of addition of two atoms of bromine to 1 : 3-dimethyl- 
1 -dichloromethyl-A 2 :B -cycfohexadien-4-one is too unstable to admit 
of its being isolated, and passes under the conditions of its forma¬ 
tion into 5-bromo-l : Z-dimethyl-1-dichloromethyl-^'^-cyoiohexadien- 
4 -one, which has m. p. 65—66°, b. p. 180—185°/13 mm., and 
in agreement with the position assigned to the bromine atom, 
shows no tendency to react with p-nitrophenylhydrazine. 

C. K. I. 

The Mutual Replacement of Amine Residues by Anils. 

G. Reddelien ( Ber ., 1921, 54, [5], 3121—3131).—It has been 
shown previously (A., 1910, i, 118; 1913, i, 1203) that the formation 
of ketoneanils can be facilitated greatly by the presence of a suit¬ 
able catalyst, such as aniline zinciohloride or halogen acid, but 
the procedure gives poor yields with many ketones of high molecular 
weight and substituted anilines by reason of the slowness of the 
change. The desired anils may, however, be obtained readily if 
the simple ketoneanils (in place of the ketones themselves) are 
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heated with the requisite amine. The prooess appears to take 
place in accordance with the scheme: R 2 CINPh+H 2 N , R 1 = 
R 2 C(NHR 1 ) *NHPh=R 2 C:NR x +NH 2 Ph. The conditions which 
govern the course of the change are the volatility of the amine, 
the chemical affinity to the ketonic or aldehydic residue, and the 
concentration of the amine. If the eliminated amine is not removed 
(for example, by distillation), an equilibrium governed by the law 
of mass action becomes established. The replacement of a less 
by a more volatile amine can, however, be secured if the latter is 
used in large excess. The amine residue of ketoneanils can be 
removed by amino-acids in a similar manner; the process does not 
depend on the activity of the carboxyl groups, since the fission of 
ketoneanils by carboxylic acids occurs with much less readiness. 
The new process can be utilised for the production of ketoneanils 
which, by reason of steric hindrance, are not obtainable directly 
from the ketones, the starting point being the ketoneimine. The 
displacements can be catalytically accelerated by aniline zinci- 
chloride or halogen acids, but this is not generally necessary. The 
reaction may also be extended to acid amides, the same catalysts 
being operative. 

Benzophenone-fi-naphthil, CPh 2 IN • c 10 h 7) short, greenish-yellow 
prisms, m. p. 96*5°, is prepared by heating a mixture of benzo- 
phenoneanil and (3-naphthylamine ultimately to 180° in a vacuum. 
Fluorenylidene-p-aminodiphenyl , C(C 6 H 4 ) 2 IN'C e H 4 Ph, from fluoren- 
oneanil and p-aminodiphenyl, crystallises in short, golden-yellow 
prisms, m. p. 186°. Di-oi-naphthylketoneanil , from di-a-naphthyl- 
ketoneimide, m. p. 87°, and aniline, forms pale yellow prisms, 
m. p. 155°. Di-aL~naphthylketone-oL-naphthil , short, yellow prisms, has 
m. p. 211°. Benzophenone-p-anilinoanil , CPh^N’CgH^NHPh, from 
benzophenoneanil and p-aminodiphenylamine, forms dark yellow, 
oblique, four-sided rods, m. p. 111 0 . Benzophenoneanil-p'-carb¬ 
oxylic acid, CPh 2 IN‘C 6 H 4 ’C0 2 H, short, pale yellow prisms, m. p. 
240°, is obtained readily from p-aminobenzoic acid and benzo¬ 
phenoneanil or benzophenoneimide; the sodium salt, an intensely 
yellow, crystalline powder, and the potassium salt are described. 
Fluorenoneanil-p'-carboxylic acid , from fluorenoneanil and p-amino- 
benzoic acid, crystallises in yellow leaflets, m. p. 253°. Benzo¬ 
phenoneimide is prepared conveniently by heating benzophenone¬ 
anil at 200° in the presence of a little aniline hydrobromide in a 
current of dry ammonia. Fluorenoneimide, pale yellow, slender 
needles, m. p. 124°, is prepared in a similar manner. Benzophenone - 
methylimide, CPh 2 INMe, a colourless liquid, b. p. 158—159°/13 mm., 
is obtained by heating benzophenoneanil and aniline hydrobromide 
at 200—210° in a current of dry methylamine. Fluorenonemethyl - 
imide crystallises in pale yellow leaflets, m. p. 110—111°. Benzo - 
phenonebenzoylhydrazone , CPh 2 !N*NHBz, from benzophenoneanil 
and benzoylhydrazine at 100°, forms small, colourless rods, m. p. 
115*5°; it can also be prepared in almost quantitative yield by 
protracted ebullition of a solution of its components in alcohol. 
Fluorenonebenzoylhydrazone forms pale yellow needles, m. p. 171°. 

H. W. 
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Fission of Anils. G. Reddelien and Hildegard Danilof 
(Ber„ 1921, 54, [JJ], 3132—3142; cf. A., 1910, i, 118; 1913, i, 1203, 
and preceding abstract).—Anils are hydrolysed by aqueous solutions 
of mineral acids with a readiness which depends to an unusual 
extent on the presence of substituents. Steric hindrance is shown 
when the latter are present in the ortho-position, but hydrolysis 
is also facilitated greatly by positive and retarded by negative 
groups in the para-position. The stability of substances such as 
benzophenoneanil-^p'-carboxylic acid is probably due to a subsidiary 
valency linking as indicated by the formula CPh^N’CgH^COgH, 

which also renders possible an explanation of the ready fission of 
the corresponding esters. The anils are much more stable towards 
alkali than towards acid. The aldehydeanils, however, are hydro¬ 
lysed more or less completely by protracted heating with sodium 
hydroxide, whereas certain ketoanils are completely stable even 
towards the 30% solution. The similarity of the behaviour of the 
CINPh group in anils with the keto-group has been emphasised 
previously by Miller and Plochl (A., 1896, i, 609) and by Reddelien 
(loc. cit.). This, however, does not extend to the behaviour of 
the substances towards alkali, since the ketones undergo fission 
with much greater readiness than do the ketoanils. The remark¬ 
able stability of the latter towards alkali has caused the authors 
to investigate the possibility of esterifying hydroxyanils and anil- 
carboxylic acids and of acylating hydroxyanils and ketoneimides 
in alkaline solution. Esterification with methyl sulphate proceeds 
smoothly. Benzoylation according to the Schotten-Baumann method 
is more complex, since the hydroxyanils suffer fission when the solu¬ 
tion is warmed, whereas in cold solution this action is less marked 
(but never completely suppressed) and the desired benzoates are 
produced. Acetylation of hydroxyanils with acetic anhydride and 
sodium acetate occurs invariably with great smoothness. 

Benzoylation of the ketoneimines cannot be effected by the 
Schotten-Baumann method, since benzamide is always produced 
owing to fission of the imine. The benzoylated products can, 
however, be prepared in pyridine solution or by the use of benzoic 
anhydride dissolved in benzene. In contrast to the ketoneimines, 
they are very stable substances, which are hydrolysed only by 
boiling acid or alkali. 

The anils are also decomposed by hydrogen sulphide in accord¬ 
ance with the equation Cl%!NPh+H 2 S—CR 2 IS+NH 2 Ph. Reac¬ 
tion occurs with some difficulty, and not invariably in warm 
alcoholic solution, and is effected preferably by passing hydrogen 
sulphide through a suspension of the anil salt in benzene. 

The following individual substances are described. Benzo- 
phenone-p-dimethylaminoanil, CPh^N’CgH^NMeg, yellow crystals, 
m. p. 86—87°, which is obtained conveniently from benzophenone, 
dimethyl-p-phenylenediamine, and hydrobromic acid at 160—180° 
(cf. Reddelien, A., 1910, i, 118; Moore, A., 1910, i, 281). Ethyl 
benzophenonmnil-p'-carboxylate , CPh 2 .*N*C 6 H 4 *C0 2 Et (from benzo- 
phenoneanil and ethyl jp-aminobenzoate in a vacuum at 180—200°), 
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small, yellow needles, m. p. 93—94°. Methyl benzophenoneanil^ - 
carboxylate (from the acid, methyl sulphate, and sodium hydroxide), 
pale yellow leaflets, m. p. 133°. Methyl flwrenoneanil-p'-carb¬ 
oxylate, C 13 H 8 IN*C 6 H 4 *C0 2 Me, yellow leaflets, m. p. 170°. Ethyl 
benzylidene-p-aminobenzoate , CHPh!N*C 6 H 4 # C0 2 Et, pale yellow 
needles, m. p. 47°. Benzylidene-p-anisidine, m. p. 72°. Benzo- 
phenonebenzoylimide, CPh^’N'Bz, colourless prisms, m. p. 117—118°. 
Fluorenonebenzoylirriide , pale yellow leaflets, m. p. 130°. Benzyl - 
idene-p-aminophenyl benzoate , CHPh!N*C 8 H 4 *OBz, colourless needles, 
m. p. 144°. The benzoate , pale yellow leaflets, m. p. 105°, and acetate , 
pale yellow prisms, m. p. 93—94°, of benzophenone-p-hydroxyanil. 

Benzilmonoanil is converted by potassium hydroxide at 170—180° 
into benzilic and anilinodiphenylacetic acids. 

Benzophenoneanil hydrochloride is transformed by hydrogen 
sulphide into thiobenzophenone, a dark blue liquid, b. p. 176— 
178°/18 mm. In a similar manner, p -dimethylaminobenzophenone- 
anil hydrochloride , red needles, m. p. 178° (decomp.), is converted 
into p-dimethylaminothiobenzophenone, C 16 H 16 NS, bluish-red, rhombic 
leaflets, m. p. 91°. 

Thiobenzophenone is also produced when hydrogen sulphide is 
passed through molten benzophenoneanil, but the action proceeds 
further to the formation of diphenylmethane, CPh 2 IS+H 2 S= 
CH 2 Ph 2 +S 2 . Under similar conditions, fluorenoneanil gives a red 
sulphide which could not be isolated in a homogeneous condition 

and dithiodifluorenone ( c *- Smedley,T., 1905, 

87, 1253). 6 4 6 4 H. W. 

Dibenzylideneacetone [Distyryl Ketone] and Triphenyl- 
methane. X. Ionogenically Linked Halogen Atoms. Fritz 
Straus and Amadaus Dutzmann (J. pr. Chem., 1921, [ii], 103, 
1—68; cf. A., 1912, i, 989).—The unsaturated chlorides obtained by 
the action of phosphorus pentachloride on distyryl ketone and 
other ketones of similar structure contain the group CHC1, and are 
derived from diphenylchloromethane by the separation of one of the 
benzene nuclei from the methane carbon atom by a more or less 
long, conjugated chain of ethylene linkings. In the reactions of 
these unsaturated chloro-compounds, the secondary chlorine atom 
exhibits a highly developed “ ionogenic ” linking closely resembling 
that observed with triphenylohloromethane. Thus, the chlorine 
atom is readily replaceable by hydroxyl, methoxyl, another halogen, 
etc., and also induces in the compounds ability to unite with com¬ 
pounds of different character, forming intensely coloured com¬ 
plexes. Among the latter, a special position is occupied by .the 
additive compounds formed with sulphur dioxide, the coloured 
solutions of these compounds in excess of the liquefied gas exhibiting 
electrical conductivity; in a few instances, such compounds may 
be isolated and analysed. 

The authors have measured the conductivities of a considerable 
number of these solutions with the object of determining the 
manner in which the conductivity varies with constitutive altera- 
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tion in the molecular structure of the unsaturated chloro-compounds 
(of. Straus and Hussy, A., 1909, i, 490). Benzyl chloride and 
diphenylchloromethane, which may be regarded as the parent 
substances of the whole series, show no measurable conductivity 
even in concentrated solution. Conductivity makes its appearance 
when an ethylene linking is introduced between the methyl carbon 
atom and the one nucleus, and increases with the number of such 
linkings in the molecule until it assumes considerable magnitude. 
As regards the influence of nuclear substituents on the conductivity 
of these unsaturated chloro-compounds, the only data available 
refer to compounds in which either chlorine or methoxyl is intro¬ 
duced in the para-position in both nuclei; such data show that 
the conductivity is diminished by chlorine, but is increased by 
methoxyl to the order of magnitude of the conductivities exhibited 
by the best-conducting true salts. Thus, the influence of nuclear 
methoxyl suppresses all other constitutive influences. 

Of the effects on the conductivity of change of the anion little 
is known. Replacement of the secondary chlorine by bromine 
results in considerable augmentation of the conductivity. The 
carbinols obtained by treating the chloro- or bromo-compounds 
with water also dissolve in liquid sulphur dioxide, giving coloured 
complex compounds, the conductivities of which are approximately 
10% of those of the corresponding chloro-compounds. The methyl 
ethers of the carbinols give coloured and conducting solutions in 
sulphur dioxide only when they correspond with highly conducting 
chlorides; the molecular conductivities of such ethers are about one- 
half as great as those of the corresponding carbinols, but persistently 
increase, instead of remaining constant, for any definite dilution. 

The magnitudes of the conductivities of these coloured solutions 
exhibit parallelism with the intensities of their colour, these vary¬ 
ing, for solutions of the different compounds of similar concentra¬ 
tions, to the same degree as the molecular conductivities. Indeed, 
in all the cases investigated, gradual diminution of the conductivity 
is accompanied by fading of the colour; further, with the carbinols 
examined and with triphenylcarbinol, which give solutions at first 
colourless, the subsequent change into coloured solutions corre¬ 
sponds with measurable increases in the conductivity. It is there¬ 
fore assumed that, even in solutions of the chlorides in liquid 
sulphur dioxide, an equilibrium exists between a colourless, non¬ 
conducting form, which may be regarded as formed by hetero¬ 
geneous association between molecules of the chloride and of 
the solvent, and represents sijnple solution such as occurs with 
organic solvents, and a second, coloured, conducting form, arising 
by transformation of the solvate originally formed, ICHCl . . . aS0 2 
(colourless) ^ ICHC1 . . . xS0 2 (coloured). With the chlorides 
themselves, the establishment of this equilibrium proceeds too 
rapidly to permit of direct observation. In considering the observed 
variation of the conductivity, it must be borne in mind that dilution 
causes, not only the normal increase in the dissociation, but also 
a simultaneous displacement of the equilibrium between colourless 
and coloured forms. 
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The results of Hantzsch’s investigations (A., 1918, ii, 2, 4) show 
that the process of ionisation does not, of itself, condition alteration 
of the light absorption, and that with a coloured ion there must 
correspond a coloured non-dissociated parent form. Hence, in 
the coloured solutions of these chlorides in sulphur dioxide, the 
presence of a second, coloured, ionisable compound must be 
assumed. As yet it has not been found possible to prove experi¬ 
mentally the assumed scission into such ions as 
CPhClICH'CPh* . . . xS0 2 

and Cl' . . . #S0 2 , by electrolysis of one of these chlorides (cf. 
Schlenk, A., 1910, i, 236). 

The investigation of the velocities with which these halogen 
compounds are decomposed by water (A., 1909, i, 490; 1910, i, 
593; 1912, i, 989) yielded results which, together with those now 
obtained, indicate that similar alterations in the molecules of the 
halogen compounds or, in other words, similar alterations in the 
affinity demands of the methyl carbon atom, influence the velocity 
of the decomposition by water and the electrical conductivity 
qualitatively in the same direction. 

The conclusions drawn by Straus, Lutz, and Hussy (A., 1910, i, 
563) regarding the dependence of the stability of the coloured 
complex compounds formed by various chlorides on the number 
of unsaturated linkings and on the nature of the substitution in 
the nucleus are confirmed. 

According to Werner’s hypothesis, the hydrolysis of the complex 
chlorides results first in a loose union of the water molecule with 
the chlorine atom, this proceeding to varying extents with the 
different chlorides; the affinities are then brought into equilibrium 
by the formation of the carbinol rather than by displacement of 
an electron : R^HsC-Cl . . . HOH —> RjRjHSC Cl-H OH. 

^_X 

The phenomena observed with the unsaturated chlorides in 
solution in sulphur dioxide are discussed in relation to the halo- 
chromy of the unsaturated ketones, and it is found that the con¬ 
ductivities of sulphur dioxide solutions of these chlorides are 
extremely small and bear no relationship to those of the corre¬ 
sponding chlorides. 

Walden (A., 1902, i, 536) drew the conclusion that the capacity 
of these chlorides to undergo electrolytic dissociation is determined 
principally by the number of radicles united to the carbon atom, 
and that only tertiary compounds exhibit appreciable electrical 
conductivity. The authors’ results show, however, that secondary 
halogen compounds also may display the properties of strong 
electrolytes. 

A full description is given of the methods employed in the con¬ 
ductivity measurements which have been applied to ; (I) Deriv¬ 
atives of benzophenone and fluorenone : diphenylchloromethane; 
the chloride of 4 : 4 , -diphenylbenzophenone, CCl 2 (C 6 H 4 Ph) 2 ; p : p'- 
dimethoxybenzophenone and the corresponding dichloro-compound, 
CCl 2 (C 6 H 4 *OMe)o, and monochloro-compound, CHCl(C 6 H 4 *OMe) 2 ; 
the chloride of fluorenone. (II) Derivatives of phenyl styryl 
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ketone : ay-dichloro-ay-diphenylpropylene; ay-dichloro-ay-di-p- 
chlorophenylpropylene; a-chloro-y-bromo-ay-di-p-chlorophenyl- 
propylene; p-anisyl p-methoxystyryl ketone; ay-dichloro-ay-di- 
p-anisylpropylene; a-chloro-y-bromo-ay-di-p-anisylpropylene; ay- 
dibromo-ay-di-p-anisylpropylene. (Ill) Derivatives of distyryl 
ketone and of phenyl cinnamylidenemethyl ketone : yc-dichloro- 
ac-diphenyl-A a v-pentadiene; y-chloro-a€-diphenyl-A a ?-pentadien- 
e-ol, OH-CHPh-CHICCl-CH.'CHPh, and its methyl ether; yc-di- 
chloro- ac-di-p-chlorophenyl-A a v-pentadiene ; y-chloro- ac-di-p-chloro- 
phenyl-A a v-pentadiene-e-ol, C 6 H 4 C1-CH(0H)-CH:CC1*CH:CH-C 6 H 4 C1, 
and its methyl ether; e-chloro-ae-di-p-chlorophenyl-A^-penta- 
diene; dianisylidenemethyl ketone; yc-dichloro-ac-di-p-anisyl- 
A a v-pentadiene; y-chloro-e-methoxy-ae-di-p-anisyl-A^-pentadiene. 

(IV) Derivatives of dicinnamylidenemethyl ketone; ac-dichloro-ae- 
diphenyl-A a< y-pentadiene; ct-dichloro-at-diphenyl-ayoy-nonatetrene; 
€-chloro-at-diphenyl-ay€7;-nonatetren-t-ol, and its methyl ether. 

(V) Tridiphenylylchloromethane. T. H. P. 

Halochromic Phenomena with Diarylstyrylcarbinols. 

Karl Ziegler (Ber., 1921, 54, [JB], 3003—3009).—The recent 
pubhcation of Hess and Weltzien (this vol., i, 35) has induced the 
author to put forward an account of his work in this field. It 
is based on the hypothesis that the halochromy of the triaryl- 
carbinols is connected with the possibility of existence of the 
triarylmethyls, and that the cause is to be found in the unsaturated 
nature of the benzene nucleus. If this is the case, it should be 
possible to replace the latter by unsaturated groups without dis¬ 
turbance of the typical properties of the substances. This has been 
achieved in a number of instances by the aid of the styryl complex. 

Benzophenone gives with the magnesium compound of (3-bromo- 
styrene a compound which becomes intensely red and then green 
when treated with concentrated sulphuric acid, the colour dis¬ 
appearing on addition of water. A similar substance is derived 
from phenyl p-tolyl ketone, but not from acetophenone, thus 
conforming to theory. The compounds have not been isolated 
in the homogeneous condition. 

[With Kurt Ochs.] —The Grignard reagent from (3-bromostyrene 
gives with 4 : 4 / -dimethoxybenzophenone in ethereal solution di- 
p- anisylstyrylcarbinol , OH*C(C 0 H 4 *OMe) 2 *CH!CHPh, which is isolated 
in the form of its perchlorate , a stable, dark red powder, m. p. about 
90°. The salt gives a magenta-red solution in acetone or chloro¬ 
form, which is stable in the cold but rapidly becomes discoloured 
when warmed. The similar compounds from other diaryl ketones 
all give magenta-red solutions, but the isolation of other crystalline 
perchlorates has not been effected. 9-Styrylxan- 
thenyl perchlorate (annexed formula) is obtained 
similarly from xanthone; it forms red prisms or 
thin, orange-yellow leaflets, decomp. 187—189°, 
The substance is remarkably stable. When 
boiled with alcohol, it is converted into ms - 
styrylxanthene, m. p. 215°. 9 Styryl-l-meth- 


C10 4V CH:CHPh 
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oxyxanthenyl perchlorate is a stable, dark red ponder which softens 
at 160° and becomes black, without melting, at 250°* 9~&tyryldi - 
-naphthoxanthervyl perchlorate is somewhat less stable. H. W. 


The Beckmann Transformation. Jakob Meisenheimer 
(Ber., 1921, 54, [JB], 3206—3213).—Two stereoisomeric forms of 
benzilmonoxime are known and, in accordance with the results of 

the Beckmann transformation, the formulae *® z and Ph*C*Bz 

HON N-OH 

have been assigned to the p- and a-forms. It has been assumed 
that intramolecular reactions take place with greater readiness 
when the reacting groups are disposed near to one another in 
«pace, but this has never been proved strictly to be the case. The 
incidental observation that 3:4:5-triphenyKsooxazole is con¬ 
verted by chromic acid in glacial acetic acid solution or by ozone 

into benzoyl-p-benzilmonoxime, ^ n*^ 1 —>- Pk'j^CO'Ph 

/ N-OOPh N-OBz 

(Meisenheimer, this vol., i, 176), proves, however, that the con¬ 
figurations assigned previously to the benzilmonoximes are incorrect, 
and that, during the Beckmann change, the transformation occurs, 
not between vicinal groups, but between those placed in the anti - 
position to one another. It is hereby assumed that in the opening 
of a ring only one form can be produced, which must contain the 
developed groups in the vicinal position to one another; the 
necessary precautions have been taken to prove that the benzoyl- 
benzilmonoxime is actually the primary product of the fission of 
3:4: 5-triphenyhsooxazole. 

The new view of the course of the Beckmann change necessitates 
a redistribution of the formulae among the benzildioximes, the a-, 

P-, and y-forms now receiving the configurations 

HON N*OH» 

Ph-C-C-Ph Ph-C-C-Ph .. i . 

N-OH HON ’ it OH it0H’ res P ectlvel y> thu * evolving 


the transpositions of the formulae assigned previously to the a- 
and p-forms, whilst leaving that of the y-variety unchanged. A 
review of the literature on the subject shows that the chemical 
behaviour of the dioximes is in much better accord with the new 
than with the older formulae. 


The mechanism of the Beckmann transformation is now ex¬ 
plained in the following manner. In the oximes, the radicles 
attached to the vicinal carbon atom, for example, the phenyl group 
of a-benzilmonoxime, exert an attraction on the hydroxyl group, 
and thus displace it from its normal position. The residual or 
partial valency of the nitrogen atom on the side remote from the 
hydroxy-group is thereby strengthened. In certain circumstances 
(the best conditions for the Beckmann change), the residual valency 
.becomes so powerful that it attracts the vicinal group attached to 
the carbon atom to itself. Momentarily, therefore, a compound, 

x4bz > tervalent carbon and quadrivalent nitrogen is pro- 
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duoed. In the latter, the radicle X attached to the nitrogen by 
oxygen has but little relationship to the nitrogen, and is therefore 
eliminated and naturally becomes attached to the tervalent carbon 
atom. 

Triphenylisooxazole, dissolved in carbon tetrachloride, is con¬ 
verted by successive treatment with ozone and water into benzoyl- 
P-benzilmonoxime, m. p. 137*5—138*5°, in addition to a little 
oxalic and benzoic acids. The oxime and benzoic acids are also 
produced when the isooxazole is oxidised with chromic acid in 
glacial acetic acid solution, but the yields are very small. Benzoyl- 
[3-benzilmonoxime is obtained conveniently by the action of benzoyl 
chloride on the oxime in the presence of pyridine. Under similar 
conditions, a-benzilmonaxime gives a compound of the expected 
composition, which, however, is probably ON-dibenzoylisobenz- 
amide, OBz-CPhlNBz, m. p. 95—96° (cf. Warner and Piguet, A., 
1905, i, 66). Benzoyl-(3-benzilmonoxime is converted by sodium 
hydroxide in aqueous alcoholic solution almost quantitatively into 
the p-oxime and benzoic acid. Under similar conditions, the benzoyl 
compound obtained from the a-oxime gives benzonitrile and benzoic 
acid. H. W. 

Condensation Reactions of Formic Acid. Erw. Sciiwenk 
(J. pr. Cham., 1921, [ii], 103, 103—105).—That the condensation 
reaction of formic acid with 2-methylindole (Scholtz, A., 1913, 
i, 893) is not confined to such pyrrole derivatives is shown by the 
behaviour of formic acid in presence of concentrated sulphuric acid 
towards 3-oxythionaphthen and towards phloroglucinol. In the 
first case, the product of the reaction is the 3-oxythionaphthen- 
1-aldehydethioindogcnide, m. p. about 270°, obtained by Fried- 
landcr and Kielbasinski (A., 1911, i, 1021) from 3-oxythionaphthen- 
1-aldehyde and acids, and by Friedlander and Risse (A., 1914, 
i, 876) by the action of chloroform and an alkali on 3-oxythio- 
naphthen; this compound forms an acetyl derivative, C 17 H 10 O 2 S 2 , 
m. p. 211°. 

The action of formic acid on phloroglucinol in presence of sulphuric 
acid yields an orange, pulverulent compound , C 13 H 12 0 7 , possibly 

HgOH OH 

o/ ^-CH(OH)-^^OH, 

h7o oh 

which does not melt at 300°, and at 150° is converted into the 
compound , C 13 H 10 O 6 . T. H. P. 

Preparation of Hydroxyanthraquinones from Nitroanthra- 
quinones. Erw. Sohwenk (J. pr. Chem., 1921, [ii], 103, 106— 
108). —The methods which have been suggested for replacing the 
nitro-groups of nitroanthraquinones by hydroxyl groups give 
either poor yields or impure products, or are tedious to execute. 
The author finds, however, that this replacement may be readily 
effected by prolonged heating of the nitro-compound with potassium 



i. 154 


ABSTRACTS OF CHEMICAL PAPERS. 


acetate and acetic acid in an oil-bath at 170—180°. The nitro- 
group is doubtless replaced first by acetyl, but in no instance could 
the acetyl compound be isolated; the readiness with which the 
acetyl group is replaced is doubtless related to the difficulty ex¬ 
perienced in acetylating the a - hy dr oxyanthr aquinones (Dimroth, 
Friedmann, and Kammerer, A., 1920, i, 443). Replacement of 
nitro-groups by hydroxyls by the action of potassium acetate does 
not take place in the naphthalene or benzene series; with 3-nitro- 
phthalic acid, a reaction occurs, but this has not been investigated. 

T. H. P. 


Derivatives of Anthraquinone. Aliphatic Thioethers, 
Dithioethers, and Thioether Sulphonic Acids. E. Emmet 
Reid, Colin M. Mackall, and George E. Miller (J. Amer. Chem. 
Soc ., 1921, 43, 2104—2117).—Anthraquinone-a-sulphonic acid and 
the 1 : 5- and 1 : S-disulphonic acids when heated with aliphatic 
mercaptans in alkaline solution reacted readily to form thioethers, 
thioether sulphonic acids, and dithioethers. The reaction takes 
place rapidly at 100°. The corresponding sulphones were pre¬ 
pared from the thioethers and dithioethers by oxidation with nitric 
acid. The following compounds are described : 

Thioethers, C 14 H 7 0 2 *SR: Anthraquinone methyl thioether, 
m. p. 221°; anthraquinone ethyl thioether, m. p. 184°; anthra¬ 
quinone propyl thioether , m. p. 151°; anthraquinone butyl thioether, 
m. p. 112*5°; anthraquinone iso butyl thioether , m. p. 144°; anthra¬ 
quinone iso amyl thioether , m. p. 86°. The corresponding sulphones, 
C 14 H 7 0 2 *S0 2 R, are: methyl, m. p. 254°; ethyl, m. p. 21T5°; 
propyl , m. p. 204*5°; butyl, 150°; isobutyl, m. p. 190°; isoamyl , 
m. p. 133°. 

The anthraquinone-5-sulphofiie acid 1-alkyl thioethers, 
O SR 



were isolated in the form of various salts as follows: 


s6 3 Na° 

Anthraquinone-5-sulphonic acid \-methyl thioether as its sodium , 
barium, aniline, m. p. 290—299° (decomp.), o -toluidine, m. p. 285— 
290° (decomp.), and p -toluidine, m. p. 298—304° (decomp.), salts. 
Anthraquinone-5-sulphonic acid l-eihyl thioether as its sodium , 
barium, aniline, m. p. 276—285° (decomp.), o -toluidine, m. p. 264— 
274° (decomp.), and p-toluidine, m. p. 276—285° (decomp.), salts. 
Anthraquinone- 5 -sulphonic acid l-propyl thioether as its sodium , 
barium, aniline, m. p. 270—277° (decomp.), o -toluidine, m. p. 255— 
257° (decomp.), and p -toluidine salts. Anthraquinone-5-sulphonic 
acid 1-butyl thioether as its sodium , barium, strontium, calcium, 
aniline , m. p. 257—259° (decomp.), o -toluidine, m. p. 234—237° 
(decomp.), and p -toluidine, m. p. 256—260° (decomp.), salts. 
Anthraquinone-5-sulphonic acid 1-iso amyl thioether as its sodium , 
barium, aniline, m. p. 263—265° (decomp.), o -toluidine, m. p. 250— 
254° (decomp.), and p -toluidine, m. p. 267—277° (decomp.), salts. 

1 : 5-Anthraquinone dialkyl dithioethers : dimethyl ; methyl ethyl , 
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m. p. 229°; methyl propyl, m. p. 209°; methyl butyl , m. p. 173*5°; 
methyl isoamyl, m. p. 175°; diethyl, m. p. 226*5°; ethyl propyl , 
m. p. 188*5°; ethyl butyl , m. p. 156°; ethyl isoamyl, m. p. 152°; 
dipropyl, m. p. 227°; propyl butyl, m. p. 175°; dibutyl, m. p. 159*5°; 
butyl iso amyl, m. p. 134°, and di-isoamyl, m. p. 158*5°. The corre¬ 
sponding disulphones are dimethyl ; methyl ethyl, m. p. > 300°; methyl 
propyl, m. p. 291°; methyl butyl, m. p. 264°; methyl iso amyl, m. p. 
266°; diethyl, m. p. 269*5°; ethyl propyl, m. p. 243*5°; ethyl butyl, 
m. p. 194°; ethyl isoamyl, m. p. 198°; dipropyl, m. p. 265°; propyl 
butyl , m. p. 220°; dibutyl, m. p. 184*5°; butyl isoamyl, m. p. 203*5°, 
and diisoamyl, m. p. 202°. 

The anthraquinone-8-sulphonic acid 1-alkyl thioethers prepared 
are as follows : 1 -methyl as its sodium, barium, aniline, m. p. 260° 
(decomp.), o -toluidine, m. p. 255° (decomp.), and p -toluidine, m. p. 
260° (decomp.), salts; 1-ethyl as its sodium, barium, aniline, m. p. 
250° (decomp.), o -toluidine, m. p. 260° (decomp.), and p -toluidine, 
m. p. 255°, salts; 1-propyl as its sodium, barium, aniline, m. p. 
242° (decomp.), o -toluidine, m. p. 260° (decomp), and p -toluidine, 
m. p. 260° (decomp.), salts; 1 -butyl as its sodium, barium, strontium, 
calcium, lead, nickel, cobalt, copper, aniline, m. p. 260° (decomp.), 
o -toluidine, m. p. 260° (decomp.), and p -toluidine, m. p. 255° (de¬ 
comp.), salts; and l-isoamyl as its sodium and barium salts. 

The 1 : 8-anthraquinone dialkyl dithioethers are: dimethyl, 
m. p. 222°; methyl ethyl , m. p. 210°; methyl propyl, m. p. 173*5°; 
methyl butyl, m. p. 134°; methyl isoamyl, m. p. 114°; diethyl, m. p. 
167*5°; ethyl butyl, m. p. 95°; dipropyl, m. p. 142°; propyl butyl, 
m. p. 119*5°; propyl isoamyl, m. p. 104°; dibutyl, m. p. 131°; 
butyl isobutyl, m. p. 103*5°; butyl isoamyl, m. p. 116*5°, and di¬ 
isoamyl, m. p. 133°. The corresponding disulphones are : dimethyl, 
m. p. 310°; methyl ethyl, m. p. 220°; methyl propyl, m. p. 211°; 
methyl butyl, m. p. 169°; methyl iso amyl, m. p. 172°; diethyl, 
in. p. 228°; ethyl butyl, 128°; dipropyl, m. p. 210°; propyl butyl, 
m. p. 200*5°; propyl iso amyl, m. p. 147*5°; dibutyl, m. p. 138°; 
butyl isobutyl, m. p. 168*5°; butyl iso amyl, m. p. 154° and diisoamyl, 
m. p. 176°. 

Attempts were made to prepare similar derivatives from sodium 
naphthalene-a-sulphonate, but no reaction took place. Preliminary 
experiments showed that when sodium anthraquinone-a-sulphonate 
was replaced by the p-sulphonate replacement by the mercaptan 
residue took place with much greater difficulty, if at all. 

W. G. 

Boric Esters of Hydroxyanthraquinones. Otto Dimroth 
and Theo Faust (Ber., 1921, 54, [jB], 3020—3034).—Boric acid 
is used extensively in the chemistry of the hydroxyanthraquinones 
as a protective agent in oxidations and as accelerator in condens¬ 
ations and nitrations. Its action has been attributed frequently 
to the formation of boric esters, but the question does not appear 
to have been investigated systematically. It is now shown that 
boric esters of the hydroxyanthraquinones can be obtained con¬ 
veniently from the latter by the action of a solution of boric acid 
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in acetic anhydride. Thus, 1-hydroxyanthraquinone is trans¬ 
formed into 1-hydroxy anthraquinonyl boroacetate, 
C 14 H 7 0 2 -0-B(0Ac) 2 , 

which loses a molecule of acetic anhydride when heated in a vacuum, 
and forms 1-hydroxyanthraquinonyl metaborate, C 14 H 7 0 2 , 0*BI0. 
2-Hydroxyanthraquinone, on the other hand, does not react with 
boric acid. This difference between the behaviour of hydroxy- 
groups in positions 1 and 2 is characteristic and general. The 
unusual greater reactivity of the 1-hydroxy-group is explained by 
the hypothesis that a subsidiary valency union occurs between the 
boron atom and the ketonic oxygen atom, thus giving rise to com¬ 
pounds of the type indicated by the annexed 
B(OAc) 2 formula, which are thus analogous to the com¬ 
pounds with tin tetrachloride described by Pfeiffer 
(A., 1913, i, 879). The correctness of this sup¬ 
position is supported by the observations that 
anthraquinone itself reacts with boroacetic anhydr¬ 
ide (the compound formed could not be isolated), 
that 1 : 5-dihydroxyanthraquinone reacts with 
two molecules of boroacetic anhydride, whereas 
the 1 :8-compound reacts with only one molecule, and that 
1:4: 5-trihydroxyanthraquinone unites with two molecules of boric 
acid, whilst the third hydroxy-group becomes acetylated. 

The formation of boric esters of hydroxyanthraquinones in acetic 
acid solution is accompanied by characteristic changes in colour 
and spectrum. Investigation of the latter is not yet complete, 
but it is established that all diborates are distinguished by very 
sharp and characteristic absorption bands. 

It is remarkable that an a-hydroxy-group in 1: 8-dihydroxyanthra- 
quinone is acetylated readily by warming for a short time with boric 
acid-acetic anhydride solution, whereas such groups are generally 
difficult to acetylate. In acetic anhydride solution, it is found 
that 1 : 8-dihydroxyanthraquinone is more readily mono-acetylated 
than the 1 : 5-compound. In general, the author is inclined to 
attribute the difficulty of acetylating and alkylating o-hydroxy- 
ketones to chemical rather than to steric effects, and suggests the 
possibility of an unstable, subsidiary valency bond between the 
hydrogen of the hydroxyl group and the ke tonic oxygen atom. 

The analysis of the hydroxyanthraquinonyl boroacetates is 
effected by decomposing them with water and weighing the pre¬ 
cipitated hydroxyanthraquinone. Acetic acid is estimated in the 
filtrate by titration with alkali until neutral red becomes yellow, 
after which mannitol and phenolphthalein are added and the 
titration is continued until the solution becomes pink. 

l-Hydroxyanthraquinonyl boroacetate, orange-red plates, which 
decomposes when heated without showing a definite melting point, 
is prepared by gently warming 1-hydroxyanthraquinone with a 
solution of boroacetic anhydride in an excess of acetic anhydride; 
it is very readily hydrolysed by water and is unstable towards 
moist air. It loses acetic anhydride when preserved in a desiccator, 
rapidly when heated in a vacuum, and passes into 1 -hydrozyanthra- 
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quinonyl metaborate, brown crystals which are much more stable 
towards water than is the boroacetate. 1 :4 - Dihydroxyanthra- 
quinonyl diboroacetate forms coarse, ruby-red crystals, whilst the 
corresponding di-metaborate is rust-brown. Alizarin \-boroacetate 
forms dark red crystals which are extremely sensitive to moisture. 
2-Acetylalizarin-1-boroacetate, orange-red crystals, is decomposed by 
water into 2-acetylalizarin, m. p. 198°, acetic acid, and boric acid. 
Purpuren- 1 : 4- diboroacetate , purple-red crystals, and 2 -acetylpur- 
puren 1 : 4- diboroacetate , dark red to violet-red crystals, are also 
described. Anthrarufindiboroacetate crystallises in golden-yellow, 
iridescent leaflets. Chrysazin-monoboroacetate , pale 
red crystals with a dull golden glance, and 
h-acetylchrysazin-l-boroacetate , red crystals, are 
described; the latter, when hydrolysed, gives 
1 - hydroxy-&-acetoxyanthraquinone, orange-yellow 
prisms, m. p. 178°, or lemon-yellow needles, m. p. 
179° (the two modifications are interconvertible). 
4:-Acetoxy-l : 5-dihydroxyanthraquino?iyldiboroacet¬ 
ate (annexed formula), rust-brown crystals with 
golden glance, is hydrolysed by water to 1 : 5-di¬ 
hydroxy A-acetoxyanthraquinone, yellow needles, 
m. p. 165°; the position of the hydroxy-groups in the latter follows 
from its inability to be oxidised by lead tetra-acetate to a 
di-quinone. H. W. 


B(OAc) 2 

6 'o 



OAc 


Researches on Residual Affinity and Co-ordination. VII. 
Cobaltic Lakes of the Alizarin Series. Gilbert T. Morgan 
and J. D. Main Smith (T., 1922,121, 160—169). 

The Action of Bromine on Quinizarin and Alizarin. Otto 
Dimroth, Ernst Schultze, and Fritz Heinze (Ber., 1921, 54, 
3035—3050; cf. A., 1916, i, 563; 1920, i, 443).—Quinizarin is 
unaffected by bromine water at the ordinary temperature, but 
it is rapidly oxidised by a concentrated solution of bromine in 
potassium bromide to quinizarinquinone, which is a much more 
powerful oxidising agent than benzoquinone. Bromine water in 
presence of free bromine, however, converts quinizarin into 
quinizarinquinone dibromide, slender, pink needles, m. p. 210— 
215° (decomp.); this is also formed by boiling quinizarinquinone 
with an excess of bromine and glacial acetic acid. It is reduced 
by sulphurous acid to monobromoquinizarin, red needles, m. p. 
228—230° (Liebermann and Riiber, A., 1900, i, 451), which forms 
a diacetyl derivative, pale yellow needles, m. p. 216—218°, whereas 
treatment with acetic anhydride-sulphuric acid yields dibromo- 
diacetylquinizarin, pale yellow needles, m. p. 270—271°, which is 
hydrolysed by sulphuric acid to dibromoquinizarin, m. p. 252— 
253° (Liebermann and Riiber, loc. cit.). 

Quinizarin in methyl alcoholic suspension readily reacts with 
bromine with ice cooling, forming quinizarinquinone methoxy- 
bromide, yellow crystals, m. p. 96°, which is converted by acetic 
anhydride in the cold into 3 -bromodiacetylpurpurin 2-methyl ether. 
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pale yellow crystals, m. p. 145°, hydrolysed by sulphuric acid to 
3-bromopurpurin-2-methyl ether , red needles, m. p. 260°. 

Alizarin reacts with bromine more readily than does quinizarin 
and forms 3-bromoalizarin , yellow plates, m. p. 260—261°, when 
boiled with an acetic acid solution of bromine, but treatment with 
bromine water, or a potassium bromide solution of bromine, or 
bromine water and free bromine yields in each case 3 -bromoalizarin- 
quinone, very sparingly soluble, yellow needles which readily 
decompose. Alizarinquinone methoxybromide , obtained in a 
similar manner to the corresponding quinizarin derivative, forms 
lanceolate, yellow needles, m. p. 230°, after decomposing and 
sintering at 200°. A methyl-alcoholic suspension of alizarin, on 
the other hand, when treated with bromine without cooling, yields 
3 : 4- dibromoalizarin , yellow needles, m. p. 251—252°; diacetyl 
derivative, pale yellow rosettes of needles, m. p. 199—200°; 
3 : 4-dibromoalizarinquinone , yellow crystals. 

Alizarin in ethyl alcoholic suspension reacts with bromine with 
cooling, with formation of alizarinquinone ethoxy bromide, yellow 
tables, m. p. 205° with decomp, after sintering at 180°. 

F. M. R. 

Anthradiquinones and Anthratriquinones. Otto Dimroth 
and Valentin Hilcken ( Ber ., 1921, 54, 3050—3063; cf. A., 1916, 
i, 563; 1920, i, 443).—Quinizarinquinone in glacial acetic acid 

suspension reacts with hydrogen fluoride with formation of 
2-fluoroquinizarin , red prisms; diacetyl derivative, slender, yellow 
needles, m. p. 189°. With benzenesulphinic acid, quinizarin¬ 
quinone yields quinizarin-2-phenylsulphone , slender, red needles, 
m. p. 250°; diacetyl derivative, yellow crystals, m. p. 210°. When 
quinizarinquinone is suspended in acetaldehyde and exposed to 
sunlight in a closed vessel, monoacetylquinizarin, yellowish-orange 
needles, m. p. 186°, is formed. 

In order to determine the effect of hydroxyl groups on the 
properties, mono- and di-hydroxyanthradiquinones have been 
prepared by the oxidation of tri- and tetra-hydroxyanthraquinones 
respectively with lead tetra-acetate. (i-Hydroxyquinizarinquinone 
forms small, brownish-yellow crystals, m. p. 215—220° after 
decomposing and sintering at 200°, and when treated with acetic 
anhydride-sulphuric acid yields a mixture of hydroxyanthrapur- 
purin and hydroxyflavopurpurin. 5-Hydroxyquinizarinquinone 
forms brown needles, m. p. 220° after darkening at 210°. 5 : 8- 

Dihydroxyquinizarinquinone could not be isolated from its deep 
bluish-violet solution in nitrobenzene. 

The acetyl derivative of 1 : 4 : 5 : 6 : 8-pentahydroxyanthra- 
quinoue is obtained by oxidising a glacial acetic acid solution of 
alizarin-bordeaux with lead tetra-acetate and adding an excess 
of acetic anhydride and sulphuric acid, and, similarly, the diquinones 
derived from p-monoacetyl-alizarin-bordeaux and anthrapurpurin 
were only obtained in acetic acid solution. 

When 1:2:4:5:8-pentahydroxyanthraquinone and 1:2:4:5:6:8- 
hexahydroxyanthraquinone are oxidised by air in alkaline solution, 
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the tri- and tetra-hydroxyardhradiquinones respectively are obtained, 
and crystallise from aqueous pyridine in dark violet needles. 
The hydroxy-derivatives of quinizarinquinone are weaker oxidis¬ 
ing agents than the parent substance, and the oxidising power 
varies with the position of the hydroxyl group in the molecule, 
for 5-hydroxyquinizarinquinone is a weaker oxidising agent than 
its 6-hydroxy-isomeride. With regard to the rate of oxidation 
of a hydroxyanthraquinone to a diquinone, the oxidation to an 
o-quinone proceeds more rapidly than the oxidation to a p-quinone. 
When an acetic acid or nitrobenzene solution of a polyhydroxy- 
anthraquinone, which contains hydroxyl groups in an ortho- dr 
para-position in both benzene rings, is oxidised with lead tetra¬ 
acetate, the blue to bluish-violet diquinone is first formed, but 
on further oxidation yellow or yellowish-brown solutions of the 
triquinone are obtained. Solutions of the triquinones derived from 
1:4:5: 8-tetrahydroxy-, 1:2:5: 8-tetrahydroxy-, pentahydroxy-, 
and hexahydroxy-anthraquinones were obtained in this manner, 
but the triquinones were not isolated. F. M. R. 

Influence of Substitution in the Components on Equilibria 
in Binary Solutions. XXXII. The Binary Systems of 
Camphor with Phenols. Robert Kremann and Friedrich 
. Odelga ( Monatsh ., 1921, 42, 147—165 ; cf. this vol., i, 131).— 
The fusion diagrams of the binary systems formed by camphor 
with p- and ra-nitrophenols are completely analogous to that of 
the system camphor-phenol (Kremann, Wischo, and Paul, A., 
1916, i, 217), the curves for the two components falling so steeply 
that meeting in a simple eutectic is not to be expected; in the 
region corresponding with 59—69% (for p-nitrophenol) or 60— 
69% (for ra-nitrophenol) of camphor, no crystallisation is induced 
by inoculation either with one of the components or with the 
resorcinol-camphor compound. In almost all cases in which m- 
and p-nitrophenols form compounds with a second component, 
o-nitrophenol fails to do so owing to steric hindrance. Hence, if 
the inability of the camphor-w-(or j3-)nitrophenol system to exhibit 
crystallisation over the ranges mentioned is due to the existence 
of a compound seeding, with which is impossible, the system 
camphor-o-nitrophenol should form no compound and its fusion 
diagram should be realisable completely; this is actually the case, 
the eutectic corresponding with 15° and 54% of camphor. The 
binary systems formed by camphor with 2 :4-dinitrophenol and 
picric acid show similar behaviour, the eutectics corresponding 
respectively with 67° and 61% of camphor, and 71° and 60% of 
camphor; the 2 : 4-dinitrophenol and picric acid branches exhibit 
points of inflexion. Here, then, unlike what is observed in other 
analogous cases, introduction of electronegative nitro-groups into 
a compound removes the tendency to combine with camphor. 

For the systems formed by camphor with pyrogallol and 
cateohol, the fusion curves for the two components descend rapidly 
and do not meet in a eutectic point on extrapolation. If, however, 
the intermediate critical viscous melt is seeded with the camphor- 
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resorcinol compound, a new branch of the diagram of state is 
realised, this corresponding with the primary crystallisation of 
a compound of the two components. Contrary to the statements 
of Efremov (A., 1913, i, 635), the compounds formed are composed 
of 1 mol. of catechol + 2 mols. of camphor and, apparently, 1 mol. 
of pyrogallol + 3 mols. of camphor. That the number of mole¬ 
cules of camphor combined should agree with the number of 
hydroxyl groups in the molecule of the other component is con¬ 
ceivable, but with other compounds, such as amines, steric 
hindrance to the valency relations results from the ortho-positions 
of the hydroxyl groups of catechol and pyrogallol, so that the 
number of molecules of the second component combined is usually 
less than the number of hydroxyl groups in the hydroxybenzene; 
in such cases, the two hydroxyl groups act only when they occur 
in the meta- or para-position. In their behaviour towards camphor, 
however, the valency activities of the hydroxyls of the dihydroxy- 
benzenes appear to support one another when near and to weaken 
one another when distant. The fusion curve for the system 
camphor-quinol exhibits no indication of the formation of the 
equimolecular compound mentioned by Efremov (loc. cit.). 

T. H. P. 

Saponins. V. Hederin and its Hederagenin. A. W. van 

der Haar ( Ber ., 1921, 54, [ B ], 3142—3148; cf. A., 1016, i, 41).— 
It has been shown previously that the crystalline a-hcderin is 
hydrolysed to a-hederagenin, Z-arabinose, and rhamnose according 
to the scheme, C42H 66 O 11 d~3H 2 O=C3 1 H 5O O4-f'C'5H 1 0O5-|--C0H 1 2O5. 
The previous conclusion that it contains five hydroxyl-groups is 
somewhat modified, since four of these are found to be capable 
of acetylation, whereas the fifth is present in the carboxyl group. 
Since a-hederagenin does not dissolve in aqueous carbonate or 
bicarbonate solutions, whilst it can be titrated with alkali hydroxide 
in alcoholic solution, it was considered to be a lactone; this view 
is now abandoned, since the methyl and ethyl esters are found to 
contain the two hydroxyl groups present in the original substance, 
which is now regarded as a dihydroxy-carboxylic acid, 
C3oH 47 (OH) 2 -C0 2 H. 

a-Hederin is converted by diazomethane into the corresponding 
methyl ester, colourless crystals, m. p. 198—200°, which is trans¬ 
formed by acetic anhydride and anhydrous sodium acetate into the 
tetra-acetyl ester. The sodium salt of a-hederin, C 42 H 65 0 11 Na,5H 2 0, 
and the potassium salt are described. H. W. 

Saponins. VI. Hederagenin. A. W. van der Haar and 
A. Tamburello (Ber., 1921, 54, [JB], 3148—3158; cf. van der 
Haar, A., 1916, i, 41, and preceding abstract; Palazzo and Tam¬ 
burello, Arch. Farm. Sci. affi., 1913, 5, 15).—New analyses of 
hederagenin have confirmed the formula, C 31 H 5 0 O 4 , proposed by 
van der Haar. Diacetylhederagenin loses one of its acetyl groups 
when heated at 100° or when crystallised from aqueous alcohol, 
and passes into monoacetylhederagenin, m. p. 156°. The labile 
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acetyl group appears to be vicinal to the carboxyl-group and to 
be influenced by its proximity, since the di-acetates of the corre¬ 
sponding methyl and ethyl esters are completely stable towards 
aqueous alcohol. The sodium salt of hederagenin, 
C 30 H 47 (OH) 2 -CO 2 Na,H 2 O, 

is described. Hederagenin methyl ester , C 32 H 52 0 4 (from the sodium 
salt and methyl iodide, by the successive action of thionyl chloride 
and boiling methyl alcohol on the sodium salt, by means of methyl 
sulphate or by diazomethane), has m. p. 240°, [a]U +70*9° in chloro¬ 
form solution. Diacetylhederagenin methyl ester, C 36 H 66 0 6 ,H 2 0, 
has m. p. 193°, [a]i> +61*8°, when dissolved in absolute alcohol. 
Hederagenin ethyl ester crystallises in small, colourless needles, 
m. p. 218—219°, [a]}? +72*5°, in absolute alcoholic solution; the 
corresponding di-acetate has m. p. 150°, [ocjg +76*47°, when 
dissolved in chloroform. Hederagenin methyl ester is converted 
by fuming nitric acid intb a nitro-compound, decomp. 165°, which 
has not been analysed. The gradual addition of a solution of 
bromine in chloroform to hederagenin methyl ester dissolved in 
the same solvent leads to the formation of the dibromo-compound, 
C 32 H 5 o0 4 B r 2 , small, colourless needles, decomp. 215—217°. 
Bromination of hederagenin under similar conditions appears to 
proceed somewhat irregularly, giving on the one hand a bromo- 
derivative, colourless needles, decomp. 157—158°, which was not 
analysed but is probably a dibromo-compound (Tamburello), and, 
on the other, a mixture of two bromo-derivatives, lustrous, 
hexagonal leaflets, m. p. 242°, and pale yellow needles, C 31 H 48 0 4 Br 2) 
m. p. 262° (van der Haar); attempts to repeat the latter prepara¬ 
tions led, however, to somewhat different results, giving products 
of m. p. 268—270° and 255°, respectively. 

Hederagenin acid amide , C 31 H 51 0 3 N,H 2 0, colourless needles, 
m. p. 285°, is prepared by the action of ammonia on an ethereal 
solution of the corresponding chloride obtained by the action of 
thionyl chloride on hederagenin or its sodium salt. H. W. 

Picrotoxin. XII. Picrotin Ketone, C 14 H 16 O s . Paul Horr- 
mann and Friedrich Bischof {Arch. Pharm ., 1921, 259, 165— 
176).—The ketone, C 14 H 16 0 3 , first noticed among the reduction 
products of picrotoxin by phosphorus and hydriodic acid by 
Angelico (A., 1910, i, 577) was obtained in better yield by first 
converting the picrotoxin into a-picrotinic acid and picrotoxinic 
acid by boiling with mineral acid, and then reducing these acids 
in the same way as picrotoxin itself. It was isolated by means 
of its oxime, m. p. 212°, and purified by distillation in a vacuum, 
b. p. 190°/8 mm. It forms a thick, colourless syrup which crystal¬ 
lises after long keeping. Its semicarbazone has m. p. 216°. By 
the action of methyl alcoholic potassium hydroxide it is hydrolysed 
into acetic acid and the substance C 12 H 14 0 2 . An attempted 
degradation of the ketone by converting it into an unsaturated 
compound through the corresponding tertiary alcohol obtained 
by the action of magnesium methyl iodide was not successful. 
Oximinopicrotin ketone , C n H n O a *C(NOH)*COMe is obtained by the 
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action of amyl nitrite and sodium ethoxide on the ketone. It is 
a white substance, m. p. 215°, and forms a semicarbazone , m. p. 
249° (decomp.), a phenylhydrazone, m. p. 220°, an oxime, m. p. 
192°, and a benzoyl derivative, m. p. 178—182°. It did not 
yield the diketone on treatment with sodium nitrite or mineral 
acids, but on oxidation with nitric acid or ammoniacal silver oxide it 
was converted into acetic acid and a monobasic acid , C^H^Og’COgH, 
which could not be obtained in a crystalline condition. By the 
action of sodium liypobromite, the ketone was converted into 
0 L-bromopicrotin ketone , C 14 H 15 0 3 Br, coarse needles, m. p. 145°. 

G. F. M. 

Physiology of Anthocyanin and Chemistry of Chlorophyll. 

J. Costantin (Ann. Sci. Nat. Bot ., 1919, [x], 1, 38—52).—A dis¬ 
cussion of the present state of knowledge with regard to antho¬ 
cyanin and chlorophyll. Reduction with nascent hydrogen of a 
yellow flavone pigment from Vitis is known to yield anthocyanin, 
and the production of a yellow flavone by oxidation of anthocyanin 
is affirmed. Chlorophyll is now considered to have the formula 
CO 2 H*C 31 H 2 9 N 4 Mg(CO 2 Me)(CO 2 'C 20 H 39 ). Treatment with ethyl 
alcohol produces substitution of an ethyl group for the phytol 
group, C 2 qH 39 , yielding Willstatter’s crystallisable chlorophyll. 

Chemical Abstracts. 

Catechutannins. I. Paullinia Tannin. Maximilian 

Nierenstein (T., 1922. 121, 23—28). 

Anthracoumarin Derivatives. I. W. J. Minaeff and Kurt 
Ripper (Monatsh., 1921, 42, 73—81).—The only derivatives of 
anthracoumarin (Kostanecki, A., 1888, 291) as yet known are 
styrogallol (Jakobson and Julius, A., 1888, 56; Kostanecki, A., 
1888, 292) and a hydroxystyrogallol (Slama, A., 1900, i, 177), 
which are both mordant dyestuffs. In order to obtain compounds 
with structures similar to those of the vat dyestuffs derived from 
anthraquinone, the authors have synthesised 6-chloroanthra- 
coumarin, which has been converted into 1-anilinoanthracoumarin. 
Preliminary experiments on the preparation of di-anthracoumaryl 
have also been carried out. 

The 6-chloro-3-hydroxybenzoic acid required was prepared 
(1) by Mazzara and Bertozzi’s method (A., 1900, i, 596), (2) by 
Peratoner and Condorelli’s method (A., 1898, i, 642), with the 
difference that the hydroxyl of the 6-ehloro-3-hydroxytoluene 
was protected during the oxidation by formation of the mono- 
phosphoric ester (Heymann and Koenigs, A., 1887, 241), and 
(3) by reduction of 6-chloro-3-nitro benzoic acid (Holleman and 
de Bruyn, A., 1901, i, 591), followed by replacement of the resulting 
amino-group by hydroxyl. 

Condensation of cinnamic and 6-chloro-3-hydroxybenzoic acids 
in presence of sulphuric acid yields 1-chloroanthracoumarin, which 
resembles 1-chloroanthraquinone in chemical behaviour, except 
that its chlorine is more mobile, probably owing to the influence 
of the negative radicle in the para-position. 
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6-Chloroanthracoumarin (annexed formula) sub¬ 
limes in long, golden needles and crystallises in a 
felted mass of golden needles, m. p. 274°. 

6- Anilirwanthracoumarin , C^H^C^N, prepared 
from 1-chloroanthracoumarin and aniline in 
presence of fused potassium acetate and copper 
acetate, crystallises in reddish-violet leaflets, m. p. 
184—186°. 

The interaction of 6-chloroanthracoumarin and 
nitrobenzene in presence of “ Naturkupfer G ” appears to yield 
di-anthracoumaryl, but no pure product was isolated. T. H. P. 

Phenylthioxanthyl. M. Gomberg and Wesley Minnis (J. 
Amer. Chem. Soc., 1921, 43, 1940—1944).—The work of Gomberg 
and Schoepfle (cf. A., 1917, i, 551) on thQ molecular weight 
of phenylxanthyl checked by parallel oxygen absorptions has 
been extended to phenylthioxanthyl. Pure phenylthioxanthenol 
chloride was prepared by bubbling dry air through a solution of 
phenylquinothioxanthenol chloride hydrochloride in dry benzene 
at 90°. This material was used for the oxygen absorption and for 
the attempts to prepare the free radicle. The free radicle was 
prepared in solution, but found to be very unstable, and it could 
not be isolated in the solid state. The values obtained by Schlenck 
and Penning (cf. A., 1913, i, 34) for the molecular weight of this 
substance were made on material which was, in all probability, 
not the free radicle. W. G. 

2 : 2 -Sulphonidotriphenylmethyl. M. Gomberg and E. C. 
Britton (J. Amer. Chem. Soc., 1921, 43, 1945—1950).—2 : 2'- 

Sulphonidotriphenylcarbinol , H0*CPh<CQ 6 g 4 ^>S0 2 , m. p. 224— 

225°, was obtained by the oxidation of phenylthioxanthenol or by 
the action of magnesium phenyl bromide on benzophenone sulphone. 
When heated with phosphorus pentachloride at 110—120°, it 
yielded 2 : 2' -sulphonidotriphenylcarbinyl chloride , m. p. 160—161°, 
which, when reduced with stannous chloride and hydrochloric 
acid, gave 2 : 2 '-sulphonidatriphenyhnethane, m. p. 193—194°. The 
carbinyl chloride when shaken in benzene solution with molecular 
silver gave the free radicle, 2 : 2 '-sulphonidotriphenylmethyl, m. p. 
180° (decomp.), which when exposed in benzene solution to air 
yielded a crystalline 'peroxide , m. p. 238—239° (decomp.). 

The oxygen and iodine absorptions of the free radicle were 
determined, and molecular-weight determinations in benzene and 
in p-bromotoluene as solvents indicate little change in molecular 
weight with rise in temperature from 6° to 27°. The free radicle 
in solution is unimolecular to the extent of 30% to 38%. W. G. 

The Anhalonium Alkaloids. II. Constitution of Pellotine, 
Anhalonidine, and Anhalamine. Ernst Spath ( Monatsh ., 
1921, 42, 97—115).—If pellotine actually possesses the constitution 
suggested (A., 1919, i, 548), protection of its phenolic hydroxyl 
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group by introduction of a carbethoxyl or an ethyl radicle and 
cautious oxidation of the resulting compound by means of per¬ 
manganate should yield substituted gallic acids. No trace of the 
latter could, however, be obtained and similar failure to detect 
trimethylgallic acid was experienced on oxidising a ’methylated 
anhalamine. The view that pellotine and anhalonidine are deriv¬ 
atives of mezcaline containing a phenolic hydroxyl group cannot 
be maintained, as it is found that dimethylmezcaline methiodide 
is identical with neither methylpellotine methiodide nor dimethyl- 
anhalonidine methiodide. 

These results suggest that the nitrogen in the two bases forms 
part of a closed ring, and this view is confirmed by the observation 
that, when heated with alkali hydroxide, the quaternary, com¬ 
pletely methylated pellotine methiodide gives an amine which, 
when again combined with methyl iodide and subsequently boiled 
with alkali hydroxide, is converted into a nitrogen-free compound. 
On the assumptions that the ring in question is the ^oquinoline 
ring, that Heffter’s formula, C 13 H 19 0 3 N, for pellotine is correct, 
and that the base contains a phenolic hydroxyl group, a methyl 
g**oup united to nitrogen, and a gallic acid residue, various con¬ 
stitutions are suggested for pellotine methyl ether; the most 
probable of these is 6:7: 8-trimethoxy-l : 2-dimethyl-1 : 2 : 3 : 4- 
tetrahydro^oquinoline, which best expresses the relationship of 
pellotine to mezcaline and explains the optical inactivity of pello¬ 
tine, the formation of the latter from mezcaline being brought 
about by ring closure by means of acetaldehyde, so that assumption 
of enzyme action is unnecessary. The methiodide of 6:7:8- 
trimethoxy-1 : 2-dimethyl-1 : 2 : 3 : 4-tetrahydro?$oquinoline, pre¬ 
pared synthetically from mezcaline, is identical with methylpellotine 
methiodide, and since pellotine contains a hydroxyl group in place 
of a methoxyl group of the synthetic base, Heffter’s formula, 
Ci 3 Hi 9 0 3 N, for pellotine is confirmed. 

The identity of the methiodides of the completely methylated 
derivatives of pellotine and anhalonidine shows that these two 
bases have the same ring system. Further, the formation of 
A^acyl derivatives of anhalonidine demonstrates the latter to bo a 


OMef^N/^N 
OMek Jl J: 


)MeMe 

(I.) 


secondary base, so that O-methylanhalonidine 
j should have the annexed constitution (I), which 
lNH accords with the observation that the N-ra- 
nitrobenzoyl derivative of the synthetic base 
(I) is identical with methyl-N-m-nitrobenzoyl- 
anhalonidine; the formula for anhalonidine 


is, therefore, C^H-^OgN, and not, as Heffter thought, C 12 H 15 0 3 N. 
Thus, pellotine and anhalonidine are derivatives of 6:7: 8-tri- 


methoxy-l-methyltetrahydroisoquinoline, but which of the three 
methoxy-groups exists as hydroxyl in the original bases remains 
undecided. 


As regards anhalamine, it appeared possible that this represents 
N-methylmezcaline with a hydroxyl in place of one of the methoxy- 
groups. The non-identity of the methiodides of dimethylmezcaline 
and dimethylanhalamine shows, however, that anhalamine is not 
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of the mezcaline type, and the further observation that O-methyl- 
anhalamine fails to yield the trimethyl ether of gallic acid when oxi¬ 
dised proves that the nitrogen atom does not occur in an open side- 
,, chain and indicates that this compound may be 
OMej ^ N an ^oquinoline derivative of the structure (II). 

OMeL Ji JNH The accuracy of the latter is proved by the facts 
g^r N ' v// that this compound is readily synthesised from 
® mezcaline and formaldehyde and that it gives an 

' ■' N-m-nitrobenzoyl derivative identical with N-m- 

nitrobenzoyl-O-methylanhalamine; further, the quaternary iodides 
of the base (II) and O-methylanhalamine are identical. Anhalamine 
is therefore the dimethyl-ether of 6 : 7 : 8-trihydroxytetrahydrotso- 
quinoline, but here also the position of the non-methylated phenolic 
hydroxyl is unknown. Heffter’s formula, C n H 15 O a N, for anhalamine 
is thus confirmed. 


Of the anhalonium alkaloids, anhaline and mezcaline belong to 
the P-phenylethylamines occurring in various plant families, and 
are almost certainly decomposition products of substituted phenyl¬ 
alanines resulting from the degradation of proteins. The presence 
in the same plants as anhaline and mezcaline of the tetrahydro- 
tsoquinoline derivatives, pellotine, anhalonidine, and anhalamine, 
indicates that the latter are formed from the former by condensation 
with acetaldehyde or formaldehyde. 

‘6:7: 8-Trimethoxy -1 -methyl-3 : 4- dihydroisoquinoline , obtained by 
the action of phosphoric oxide on the N-acetyl derivative of 
synthetic mezcaline, yields a picrate , C 13 H 17 0 3 N,C 6 H 3 0 7 No, m. p. 
181—182°; a platinichloride , (Ci 3 H 17 0 3 N) 2 .H 2 PtCl 6 , which forms 
orange crystals darkening at 199*, m. p. 200—201° (frothing), and 
an aurichloride , CjoH^OoNjHAuCL, which forms straw-yellow 
crystals, m. p. 154^156°. 

6:7: 8 -Trimethoxy-l-methyl -1 : 2 : 3 : 4-tetrahydroisoquinoline, 
formed from the preceding compound by catalytic hydrogenation 
in presence of platinum and palladium, yields a picrate , 
C 13 H 19 O 3 N,C 6 H 3 0 7 N 3 , m. p. 172—173°, a platinichloride , 

(O 13 H 19 O 3 N ) 2 »HgPtCl 6 , 

m. p. on slow heating 204—206® (decomp.), on rapid heating 210— 
212°; and an aurichloride , m. p. 147—148° (frothing). The action 
of methyl sulphate on this base gives 

6:7: 8 -Trimethoxy-l : 2-dimethyl- 1 :2 : 3 : 4-tetrahydro^oquino- 
line, which is identical with methylpellotine and forms a picrate , 
Ci 5 H 23 0 3 N,C 6 H 3 0 7 N 3 , m. p. 167—168°, an aurichloride, m. p. 135— 
136°, and a platinichloride , m. p. 216—217° (decomp.). 

Dirriethylanhalamino methiodide, C 14 Ho 2 0 3 NI, forms crystals, 
m. p. 211*5—212*5°. 

6:7: $-Trimethoxy-l : 2 : 3 : 4- tetrahydroisoquinoline , prepared 
from mezcaline and formaldehyde according to Decker and Becker’s 
process (A., 1913, i, 291), forms a hydrochloride , C 12 H 17 0 3 N,HC1, 
m. p. 242—243°, an aurichloride , m. p. 139—140° (frothing), a 
platinichloride , m. p. 207—208° (frothing and blackening), and a 
picrate , m. p. 184—185°; the quaternary iodide, obtained by 
treating the hydrochloride with methyl sulphate and sodium 
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hydroxide and subsequently with sodium iodide, is identical with 
dimethylanhalamine methiodide {vide supra). 

N-m-Nitrobenzoylanhalamine , C 16 H 12 0 4 N 2 (0Me) 2 , has m. p. 

175—176°, and its methyl ether, C 16 H n 0 3 N 0 (()Me)3, m. p. 
147—148°. T. H. P. 


Conversion of Berberine into Palmatine. Ernst Spath 
and Norbert Lang ( Ber ., 1921, 54, [2?], 3064—3074).—Palmatine 
has been isolated from calumba root by 
Feist (A., 1908, i, 101) and, subsequently, 
the annexed formula has been assigned 
to it by Feist and Sandstede {Arch. Pharm ., 
1918, 256, 1). The close similarity of this 
"e formula to that of berberine has induced 
^e the authors to attempt to confirm it 
by direct synthesis. For this purpose, 
bromopapaverine was reduced by granulated tin and hydrochloric 
acid to tetrahydrobrornopapaverine, m. p. 111° (+xH 2 0), m. p. 
71—73°, which was treated with a mixture of glacial acetic acid, 
hydrochloric acid, water, and methylal. A small amount of a 
product, m. p. 151—153°, was thus obtained which was possibly 
bromotetrahydropalmatine. Debromination of this substance by 
hydrogen in the presence of palladised barium sulphate did not 
yield tetrahydropalmatine but norcoralydine (cf. Pictet and Tsau 
Quo Chou, A., 1916, i, 418). 

The possibility of removing the hydroxymethylene group of 
berberine and replacing it by two methoxyl groups (thus giving 
palmatine) has been examined. Orientating experiments with 
piperonal and tetrahydroberberine showed that the hydroxy¬ 
methylene group can be removed with some difficulty by dilute 
hydrochloric acid under suitable conditions, but, simultaneously, 
the phenol produced is very extensively resinificd by the liberated 
formaldehyde. Better results were obtained with tetrahydro¬ 
berberine and methyl alcoholic potassium hydroxide solution in 
an evacuated tube at 180°; it is remarkable that, under suitably 
chosen conditions, the hydroxymethylene group can be removed, 
whereas the two methoxyl groups remain intact. Nuclear con¬ 
densation by the liberated formaldehyde appears to occur to only 
a slight extent, probably owing to the rapid transformation of the 
aldehyde into potassium formate and methyl alcohol. Methylation 
of the product of the change by diazomethane gave a poor yield 
of tetrahydropalmatine. Better results were obtained by its 
complete methylation by treatment with a large excess of methyl 
sulphate and alkali in the absence of oxygen and isolation of the 
completely methylated quaternary iodide by addition of potassium 
iodide and potassium hydroxide. The salt was found to be identical 
with tetrahydropalmatine methiodide. When distilled in a vacuum, 
it gave tetrahydropalmatine, identical with the product derived 
from natural sources. It was oxidised by a solution of iodine in 
alcohol to palmatine. H. W. 
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A New Base from the Residues of the Hydrolytic Products 
of Cocaine, Isomeric with Tropine and t//-Tropine. J. Troger 
and K. Schwarzenberg (Arch. Pharm ., 1921, 259, 207—226).— 
By fractional crystallisation from alcohol of the hydrochlorides 
of the basic residues left after the removal of the ecgonine from the 
product of the hydrolysis of the coca alkaloids, the hydrochloride 
of a new base, isomeric with tropine and i/^-tropine, was isolated 
from the more soluble fractions. The new base , C 8 H 15 ON, is a 
very hygroscopic, crystalline substance, m. p. 53°, b. p. 225—230°, 
and distinctly volatile at the ordinary temperature. The hydro¬ 
chloride , hydrobromide, and hydriodide are crystalline salts, very 
soluble in water and alcohol, and melt at 157—160°, 175°, and 
186°, respectively. The pier ate, C 8 H 15 0N,C 6 H 2 (N0 2 ) 3 *0H, forms 
hygroscopic, yellow needles, which sinter at 225°, and decompose 
at 237°. The platinichloride , (C 8 H^ 5 ON) 2 ,H^PtCl 6 , is also very 
soluble in water, and was obtained in long, yellow needles, m. p. 
184°, by evaporating the aqueous solution to dryness and crystal¬ 
lising from absolute alcohol and ether. The preparation of the 
aurichloride in an analytically pure state presented difficulties 
owing apparently to partial reduction and varying gold content 
of the salt. The benzoyl derivative, crystallised from a mixture of 
alcohol and ether, formed glistening, white prisms, m. p. 139—140°. 
The methiodide of the base crystallises from alcohol in well char¬ 
acterised, white needles, m. p. 238—240°. It was converted into 
the corresponding ammonium base by means of silver oxide, and 
this on distillation gave trimethylamine and a residue giving no 
solid derivatives and otherwise not further examined. Attempts 
to oxidise the original base with chromic acid, permanganate, 
ferricyanide, and hydrogen peroxide were either without result or 
•gave oily products from which t-olid derivatives could only in one 
or two instances be obtained, and then not in an analytically 
pure condition. G. F. M. 

Ecgonine. LXIX. J. Gadamer and Carl John (Arch. 
Pharm., 1921, 259, 227—240).—Of the two possible formula) for 
anhy dr oecgoninc, 

CH 2 — <pH—CH-C0 2 H l^H.— CH-C-C0 2 H 

(I.) j JNMe CH * (II.) | “ NMe CH 

CH 2 — 6 H-CH CH 2 —CH—CH 2 

Willstatter decided in favour of I (A., 1899, i, 178), but it is now 
shown that formula II must be correct, since on reduction to hydro* 
eegonidine at least two different optical isomerides are produced, 
which could only be the case by the creation of a third asymmetric 
carbon atom, and on the basis of formula I this is not possible 
without assuming the occurrence of isomerisation during the 
reduction. Such isomerisation is conceivable if the reduction is 
carried out by Willstatter’s method with sodium and amyl alcohol, 
but the hydrogenation was also carried out by the Paal and Skita 
method, in which an isomerisation is extremely unlikely, and two 

9 2 
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hydroecgonidines were again obtained. In each case, the optical 
isomerides were separated through their aurichlorides. For further 
confirmation, the ethyl esters of the various aurichlorides were 
also prepared. Hydroecgonidine, prepared by the reduction of 
the hydrogen bromide additive product of anhydroecgonine, was 
an individual substance identical with one of the isomerides obtained 
by Paal and Skita’s method. As, according to formula II, anhydro¬ 
ecgonine contains a conjugated system of double bonds, an exalta¬ 
tion of the molecular refraction was expected, as compared with 
hydroecgonidine. Determination of the molecular refractions of 
the ethyl esters in each case showed this expected exaltation, 
although anhydroecgonine ethyl ester considered by itself actually 
showed a depression, which must be attributed, however, to the 
pyrrolidine ring. The following were prepared during the investi¬ 
gation : Hydroecgonidine hydrochloride by Willstatter’s method, 
m. p. 233—234°, [a] D — 3-0°, giving two aurichlorides , m. p. 210° 
and 230°, respectively, which on reconversion into hydroecgonidine 
hydrochloride yielded two corresponding isomerides, both melting 
at 233—234°, but having [a] D —2*77° and —4-4°, respectively. 
Reduction by the Paal-Skita method gave a product which was 
also resolvable into two aurichlorides, m. p. 210° and 220°, respec¬ 
tively, and these on reconversion gave two hydroecgonine hydro¬ 
chlorides having [<x] D —2*30° and —1-24° respectively. The hydro¬ 
ecgonine hydrochloride prepared by the reduction of the hydrogen 
bromide additive product of anhydroecgonine with zinc and sul¬ 
phuric acid gave only one aurichloride, m. p. 210°, [a] D +2*78°. 
The aurichloride, m. p. 210°, gave an ethyl ester melting at 173— 
174°, and the aurichloride, m. p. 220°, an ethyl ester, m. p. 123°. 
The ethyl ester obtained from the dextrorotatory aurichloride 
melted at 173—174° and gave an ester hydrochloride having’ 
[a] D +5-l. G. F. M. 


The Constitution of Corydaline. Ernst Spath and Norbert 
Lang {Ber., 1921, 54, [J8], 3074—3078).—The annexed formula 


yv has been assigned to corydaline by Dobbie 

OMej^ Y Y and Lauder (P., 1902,17, 252), and, after 

OMek Jv consideration of several alternative exprcs- 

|Me feions, has been adopted by Gadamer. 
I Jx The positions of the methyl group and of 

jjOMe the two methoxyl groups attached to the 
1 J;(XMe benzene nucleus have not, however, been 
^' placed beyond doubt, and, for this reason, 

the authors have attempted the synthesis of a number of these 


compounds. If the above formula be correct, corydaline is to be 
regarded as methyltetrahydropalmatine (cf. Spath and Lang, this 
vol., i, 166). The latter substance, however, is found not to be 


identical with r-corydaline or raesocorydaline. Dobbie and Lauder’s 
formula, therefore, appears to be inexact. 


Palmatine iodide is converted by magnesium methyl iodide in 
ethereal solution into ^methyldihydropalmatine , yellow needles, 
m. p. 128—130°, which is reduced by platinised zinc and dilute 
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sulphuric acid to a mixture of a -methyltetrahydropalmatines, greenish- 
yellow leaflets, m. p. 165° and m. p. 67—69°, respectively. 


Codeineoxidesulphonic Acids and their Derivatives. 

Edmund Speyer and Hermann Wieters ( Ber ., 1921, 54, [B], 
2976—2987).—The action of acetic anhydride and sulphuric acid 
on codeine-A-oxide has been shown by Freund and Speyer (A., 
1911, i, 809) to lead to the formation of a-codeine-iV-oxidesul- 


phonic acid, C 18 H 20 O 3 ^^^|jj^>O, and codeine- N -oxidesulphonic 


SO~H 


acid, C 18 H 20 O 3 ^j^.^ 


which are reduced by sulphurous acid 


to the same codeinesulphonic acid. The behaviour of the iso- 
meric sulphonic acids when catalytically hydrogenated is now 
described. 

Codeine-JV-oxidesulphonic acid is reduced by hydrogen in the 
presence of colloidal palladium to dihydrocodeinesulphonic acid 

(annexed formula), six-sided leaflets or 
well-defined prisms, decomp. 330—340° 
after darkening at 30°, [a]$ —76*7° in 
faintly alkaline solution. The same acid 
is obtained by catalytic hydrogenation of 
codeinesulphonic acid. The acid is re¬ 
converted by water at 150° or by stannous 
chloride and concentrated hydrochloric 
acid at 100° into dihydrocodeine. It is 
transformed by nitric acid (d 1*36) into 
nitrodihydrocodeine, yellow double pyra¬ 
mids, m. p. 221°, identical with the sub¬ 
stance described by Freund and Melber (A., 1920, i, 717). Similarly, 
a-codeineoxidesulphonic acid yields ^-dihydrocodeinesulphonic acid, 
a colourless, crystalline powder, decomp. 315—320°, [ocjf? — 88° in 
aqueous solution; the corresponding monohydrale is also described. 
It is converted by water at 150—160° into dihydrocodeine and 
by cold nitric acid (d 1*36) into v.-nitrodihydrocodeine, slender, yellow 
needles, m. p. 180°. 

Attempts were also made to prepare the isomeric dihydrocodeine- 
sulphonic acid from dihydrocodeine. For this purpose, the latter 
was transformed by hydrogen peroxide into dihydrocodeine-N-oxide, 
pale yellow, rhombic crystals, decomp. 225° after softening at 215° 
(hydrochloride , hexagonal plates, m. p. 217° after previous softening; 
picrate , four-sided prisms, m. p. 161—162°). Under the action of 
sulphuric acid and acetic anhydride, the latter yields a single 
dihydrocodeine-'N-oxidesulphonic acid , C 18 H 230 7 NS, prisms, decomp. 
273—275°, which is reduced by sulphurous acid to dihydroeodeine- 
sulphonic acid. 

The applicability of sulphoacetic acid for the sulphonation of 
derivatives of codeine has been tested further in the case of ehloro- 
dihydrocodide-N-oxide (cf. Freund and Melber, loc. cit.). It has 
been found possible to isolate a chlorodihydr ocodide-N-oxidesulphonic 
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acid (annexed formula), feathery crystals, 
decomp. 290—295°, but the occurrence of an 
isomeride could not be observed. The acid 
is reduced by sulphurous acid to chlorodi- 
hydrocodidesulphonic acid , prisms, decomp, 
about 300°. 

Pihydrocodeinesulphonic acid, after 
Me neutralisation by sodium hydroxide, is con- 
30 verted by an excess of methyl iodide into 
dihydrocodeinesulphonic acid methylhydroxide , 
Ci 9 H 27 0 7 NS, rectangular plates, decomp. 

CH 2 CH 2 280 —285°; the latter is very stable towards 
water, but is decomposed by sodium hydr¬ 
oxide solution (4%) at 140° into tctramethylethylenediamine and 
a nitrogen-free substance which could not be isolated. 

In view of the mutability of the codeine moleeule, it is possible 
that the formation of isomeric sulphonic acids is due to preliminary 
isomerisation of the eodeine itself. In this case, it must be possible 
to derive one of the sulphonic acids from an isomeric codeine. In 
this connexion, ^-codeine has been transformed by hydrogen 
peroxide into \p-codeine-oxides, prisms, m. p. 220—228° ( picrate , 
needles, m. p. 166—168°), which is transformed by a mixture of 
acetic anhydride and sulphuric acid into ty-codeine-'N-oxidesulphonic 
acid , long, glassy prisms, decomp, about 300°, which is not identical 
with a-codeineoxidesulphonic acid, although resembling it in being 
soluble in water. H. W. 


1-a-iV-Methylpiperidylethane-l-one. Kurt Hess and Wil¬ 
helm Corleis (. Ber ., 1921, 54, [JJ], 3010—3020).—The synthesis 
of l-a-iv 7 -methylpiperidylethane-l-one is described, the method 
adopted being similar to that used in the preparation of the corre¬ 
sponding propane derivative, which the new substance resembles 
closely. Unexpectedly, its transformation into hygrine could not 
be realised on account of the failure to effect dcmethylation to the 
secondary amine. 

a-Pyridyl methyl ketone is catalytically hydrogenated in the 
presence of platinum to a mixture of the diastereoisomeric forms of 
1 -v.-piperidylethaneA -ol, b. p. 106—110°/] 8 111 m., which is converted 
by formaldehyde and formic acid into a mixture of 1-a-N -methyl- 
jnperidylethane-oi-ols , b. p. 94—105°/22 mm. The latter is oxidised 
by chromic acid in acetic acid solution to 1-a-N -methylpiperidyl- 
ethane-cc-one, C 5 NH 9 Me*COMe, a mobile, hygroscopic liquid, b. p. 
78—80 o /14 mm., which decomposes somewhat rapidly when pre¬ 
served. The picrate , short prisms, m. p. 119—120°, semicarbazone , 
m. p. 175—177°, methiodide , small plates, m. p. 144°, and a non- 
homogeneous hydrazone , b. p. 115—117°/15 mm. [picrate of latter, 
m. p. 189° (decomp.)], arc described. The hydrazone is converted 
by a solution of sodium ethoxide in alcohol at 160—170° into 
l-a-iV'-methylpiperidylethane (picrate, m. p. 170—171°). The 
ketone does not react with ethyl azidodicarboxylate. It reacts 
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with cyanogen bromide to form the expected methobromide ( auri - 
chloride of the corresponding methocMoride , C 9 H 18 ONC1,AuC 1 3 , 
ochre-yellow crystals, m. p. 142°) and cyanamide derivative, but 
the hydrolysis of the latter leads to the production of a non-basic 
substance (which was not obtained in the pure state, but is probably 
an imidazolone derivative) in place of the desired secondary ketone. 

The action of formaldehyde and 
hydrochloric acid on 1-oc-piper- 
idylethane-l-ol at 120—130° leads 
5 to the production of the oxazol- 
idine derivative (annexed formula 
I), b. p. 79—81°/18 mm. ( picrate , 
slender needles, m. p. 163°), 
whereas the corresponding oxazoU 
idone (annexed formula II), b. p. 164°/14 mm., is obtained when 
the urethane of 1-a-piperidylethane-a-ol is distilled under diminished 
pressure. H. W. 
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The Preparation of Pyridine and of certain of its Homo- 
logues in a State of Purity. Joseph Greenwood Heap, 
William Jacob Jones, and John Bamber Spearman (J. Amer. 
Chem. Soc., 1921, 43, 1936—1940).—Pyridine, 2-methylpyridine, 
and 3-methylpyridine were separated from the crude coal tar bases 
from a light oil by repeated fractional distillation and subsequently 
purified through their additive compounds with zinc chloride. 
2 : 6- and 2 : 4-Dimethylpyridines were similarly obtained from 
the crude bases of middle oil, but purified through their mereuri- 
chlorides. The following physical constants, using special pre¬ 
cautions, were obtained: pyridine, b. p. 115*3°; df 0*9776; 
2-methylpyridine, b. p. 128—129°; df 0*9404 ; 3-methylpyridine, 
b. p. 143*8°; df 0*9515; 2 : 6-dimethylpyridine, b. p. 137*5°; 
df 0*9200; 2 : 4-dimethylpyridine, b. p. 157*1°; df 0*9273. 

W. G. 


Some Physical Properties of Aqueous Solutions of certain 
Pyridine Bases. William Jacob Jones and John Bamber Speak- 
man (* J. Amer. Chem. Soc., 1921, 43, 1867—1870; compare preceding 
abstract).—The densities of aqueous solutions of pyridine, 2-methyl- 
pyridine, and 3-methylpyridine have been determined at 25°. In 
the case of pyridine, the density rises with increasing concentration 
of water, to a maximum (1*0032) at 50% water; in the other cases 
the density rises regularly with increasing concentration of water. 
The composition of the constant boiling mixture of each of the 
three bases is determined at various pressures, and it is shown that 
at ordinary pressures the constant boiling mixture with pyridine 
contains 42% of water, with 2-methylpyridine 48% of water, and 
with 3-raethylpyridine 61% of water. The boiling points of the 
mixtures are respectively, 93*0°, 93*5°, and 96*2°. The miscibility 
of 2:4-dimethylpyridine with water has been investigated. It is 
shown that the minimum critical solution temperature is 22*5°, 
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and the boiling point of the constant boiling mixture is 96*5°. 
The distillate condensed into two layers, but on cooling below 
23*2° it became homogeneous and contained 06% of water. 

J. F. S. 

5-Methoxydioxindole and 5-Methoxyisatin. J. Halber- 
kann ( Ber ., 1921, 54, [B], 3079—3090; cf. this vol., i, 174).— 
The experiments described were undertaken in the hope of 
discovering a convenient method for the preparation of quinic 
acid in quantity; they were not completely successful. 

Ethyl mesoxalate condenses with p-anisidine in hot glacial acetic 
acid solution to give ethyl 3-hydroxy-5-methoxy-2-ketodihydroindole- 

3-carboxylate , ?^ ™ > coarse, colourless needles or plates, 

C O •C(0H)*C0 2 Et 

m. p. 193—194°. The yield is 33—37% of that theoretically 
possible, and is not improved by the addition of anhydrous sodium 
acetate or of acetic anhydride. A by-product, brownish-yellow, 
rectangular platelets or needles, m. p. 256°, is also formed. The 
ester is not produced when its components are melted together. 
It is converted by acetic anhydride and sodium acetate into the 
corresponding diacetyl compound, colourless rhombohedra, m. p. 
122—123°, and by a large excess of phenylhydrazine or hydroxyl- 
amine into 5-methoxyisatin-3-phenylhydrazone, m. p. 216—217° 
(Bauer, A., 1909, i, 467, gives m. p. 219°), and 5-methoxyisatin - 
3-oxime, brownish-red, intertwined, prismatic needles, m. p. 234— 
235°. Hydrolysis of the ester with potassium hydroxide, and 
subsequent acidification with hydrochloric acid leads to the separ¬ 
ation of 5-methoxydioxindole, long, colourless to pale brown, four¬ 
sided needles, m. p. 204—205° [diacetyl compound, colourless, 
rhombohedric prisms, m. p. 225—226° (decomp.).] When an ice- 
cold solution of the dioxindole in alkali is acidified with acetic acid, 
2-amino-5-methoxymandelic acid, colourless plates or rhombohedra 
(+1 HoO) separates. It has m. p. 160—161° (evolution of steam) 
when heated rapidly, after which it resolidifies and melts again at 
203—204° (m. p. of 5-methoxydioxindole). An aqueous suspension 
of the acid is coloured brown, green, bluish-violet, and ultimately 
dark red by ferric chloride; the action does not depend on complex 
salt formation, since a similar effect is produced by bromine water. 
A diazotised solution of the acid couples with an alkaline solution 
of p-naphthol to give a dark reddish-violet dye. The stability of 
the acid is remarkable, since o-aminomandelic acid appears to bo 
incapable of existence. 

5-Methoxydioxindole is only converted with difficulty by air or 
oxygen into 5-methoxyisatin; as a rule, the action only proceeds 
to the formation of the methoxylated isatyde, m. p. 246° (decomp.) 
after softening at 135° (? water of crystallisation). 5 -Methoxyisatin, 
almost black, prismatic needles, is, however, readily produced from 
the dioxindole by the action of very dilute ferric chloride solution. 
When boiled with an alcoholic solution of aniline, 5-methoxyisatin 
yields the corresponding 3-anilide, lustrous, orange-red needles, 
m. p. 223°, which dissolves to a dark green solution in concentrated 
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sulphuric acid. The acetyl derivative of 5-methoxyisatin forms 

red, prismatic needles or coarse prisms, 
m. p. 144—145°. When the isatin is 
melted with o-phenylenediamine, it 
gives 1 O-methoxyindophenazine (an¬ 
nexed formula), m. p. 247°, which 
sublimes in long, orange-yellow 
needles when heated cautiously. H. W. 
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Bromo-2-methylquinolines. K. L. Mo ud gill (J. Amer. 
Chem . Soc.y 1921, 43, 2257—2258).—6-Bromo-2-methylquinoline is 
prepared by the condensation of p-bromoaniline and paracetaldehyde 
in hydrochloric acid (cf. Bastow and MacCollum, A., 1904, i, 686). 
It gives a methiodide, m. p. 237° (decomp.), and an ethiodide, m. p. 
218°. m-Bromoaniline condenses with paracetaldehyde to give 
( l)-bromo-2‘methylquinoline, m. p. 77°, giving' an ethiodide , m. p. 
217°; a nitrate , m. p. 102°; a zincichloride , m. p. 268°; a stanni - 
chloride; a mercurichloride y m. p. 245°; and a picrate , m. p. 207°. 
Whether the bromine atom is in position 5 or 7 has not been settled. 

W. G. 


Constitution of Kynurenic Acid. Ernst Spath (Monatsh., 
1921, 42, 89—95).—Kynurenic acid, regarded by Camps (A., 1901, 
i, 751) as 4-hydroxyquinoline-3-carboxylic acid, was shown by 
Homer (A., 1914, i, 730) to have m. p. 289°, which is that of the 
4-hydroxyquinoline-2-carboxylic acid obtained by Camps. Neither 
Camps nor Homer, however, compared derivatives of natural 
kynurenic acid with those of the synthetic hydroxyquinolinecarb- 
oxylic acid, and Ellinger and Matsuoka’s work (A., 1920, i, 696) 
on the conversion of tryptophan into kynurenic acid in the animal 
body appears to indicate the accuracy of Camps's constitution for 
the acid. 

The author finds that kynurenic acid may be rapidly freed from 
protein compounds by conversion into its methyl ester, the hydro¬ 
chloride of which is sparingly soluble in methyl alcohol. Treat¬ 
ment of the pure kynurenic acid with phosphorus pentachloride 
yields a 4-chloroquinolinecarboxylic acid and catalytic replacement 
of the chlorine by hydrogen in presence of palladium and barium 
sulphate yields quinoline- 2 -carboxylic acid, which was identified 
by means of its methyl ester and amide. Further, the methyl 
ester, the methyl ester of the methyl ether, and the benzoyl- 
methyl ester oi synthetic 4-hydroxyquinoline-2-oarboxylic acid 
agree in properties with the corresponding derivatives of natural 
kynurenic acid. The contradictory results of Camps and Homer 
appear to be due to the fact that the melting point of kynurenic 
acid varies from 255° to 289°, according to the rapidity of the 
heating. 

Methyl kynurenate methyl ether [methyl 4- methoxyquinoline-2‘Carb - 
oxylate ), C 12 H 1 ,0 3 N, has m. p. 148—149°, and methyl benzoyl - 
kynurenate , C 18 H 18 0 4 N, forms white crystals, m. p. 143°. 

T. H. P. 



i. 174 


ABSTRACTS OF CHEMICAL PAPERS. 


Derivatives of Quinic Acid. J. Halberkann (Ber. y 1921, 
54, [JB], 3090—3107).—A record of the preparation of derivatives 
of quinic acid from 5-methoxyisatin (cf. Halberkann, this vol., i, 

5- Methoxyisatin condenses with pyruvic acid in alkaline solution 
to form $-methoxyquinoline-2 : 4c-dicarboxylic acid y almost colourless, 
prismatic rods or prisms, m. p. 239—240° (evolution of carbon 
dioxide). The lead , copper, silver and ferric salts were prepared. 
When heated with concentrated hydrochloric acid under pressure, 
the acid is converted into Q-hydroxyquinoline-2 : k-dicarboxylic acid , 
small needles or plates (+1H 2 0), m. p. 318°, which couples with 
diazonium salts in the usual manner. [The ammonium hydrogen 
salt, needles ( + 1H 2 0), has m. p. 318° (decomp.) after becoming 
discoloured at 285°.] 5-Methoxyquinoline-2 : 4-dicarboxylic acid 
loses carbon dioxide when heated slightly above its melting point 
and passes into 6-methoxyquinoline-4-carboxylic acid (quinic acid) 
which is identical with the substance derived from quinine. The 
direct production of quinic acid from 5-methoxyisatin and acet¬ 
aldehyde is impossible, since the latter becomes resinified by the 
alkali, whilst, if acetoxime is used it is difficult to remove the 
methoxy-p-isatoxime formed simultaneously. Attempts to prepare 
the acid directly from p-anisidine (cf. Pictet and Mesner, A., 1912, 
i, 650) by replacing the pyruvic ester by the free acid and methylal 
by ethyl orthoformate, gave only small yields of the desired 
substance. 

Q>-M ethoxy quinoline-2 : 3 : 4- tricarboxylic acid , aggregates of 
needles (+1H 2 0), m. p. 224—225° (decomp.) after previous darken - 
ing, is prepared by the condensation of 5-methoxyisatin and ethyl 
oxalacetate in concentrated alkaline solution. 5-Methoxyisatin 
and acetophenone in hot alcoholic alkaline solution give 6-methoxy- 
2-phenylquinoline-4-carboxylic acid, pale yellow needles (+1H 2 0), 
m. p. 236 , which, however, is prepared more conveniently from 
p-anisidine, benzaldehyde, and pyruvic acid. When triturated 
with hydrochloric acid (d 1*125), the acid gives an intensely yellow 
hydrochloride which is decomposed readily by water. When heated 
with concentrated hydrochloric acid under pressure, the methoxy- 
acid is converted into Q-hydroxy-2-phenylquinolineA-carboxylic acid y 
yellow needles, m. p. 330° (decomp.). The latter couples with 
diazotised sulphanilic acid, giving 5-p-sulphobenzenazo-i5-hydroxy - 
2-phenylquinolineA-carboxylic acid , a red, structureless powder 
which darkens above 200 and gradually becomes carbonised, 
without melting, at a higher temperature. The corresponding 
aniline salt, dark red prisms, behaves similarly when heated. The 
azo-dye is reduced by sodium hyposulphite to b-aminoS~hydroxy - 
2-phenylquinoline-4:-carboxylic acid , an unstable substance which 
passes readily into the corresponding quinone. 

6- Methoxy-2-phenylquinoline-4-carboxylic acid is smoothly con¬ 
verted by the calculated quantity of potassium nitrate in the 
presence of concentrated sulphuric acid into 5-nitro-6-methoxy-2- 
pnenylqmnoline-i-carboxylic acid, long, pale-yellow, rectangular 
platelets, m. p. 262 (decomp.), when rapidly heated, after darkening 
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above 250°. It is reduced by ferrous hydroxide in alkaline solution 
to 5-amino-6-methoxy-2-phenylquinoline-4-carboxylic acid , rosettes 
of violet-red needles or platelets, m. p. 255—256° (decomp.)• After 
being diazotised, it couples with (3-naphthol in alkaline solution to 
yield 5-hydroxy mphtlmlenmzo-5-methoxy-2-phenylquinoline-4-carb- 
oxylic acid , almost black, granular aggregates which do not melt 
below 300°. When the amino-compound reacts in sodium car¬ 
bonate solution with diazotised sulphanilic acid, it yields 8-p -sulpho- 
benzeneazo-5-hydroxy-5-melhoxy-2-phenylquinoline-4-carboxylic acid , 
a violet powder, m. p. 205° (decomp.) after softening at 190°. 
According to the author’s unpublished observations, a similar 
replacement of the amino- by the hydroxy-group during coupling 
is shown by 5-aminohydroquinine. 

Deoxybenzoin and 5-raethoxyisatin give 6-methoxy-2 : 3 -diphenyl- 
quinoline-4-carboxylic acid, colourless needles, m. p. 306° (decomp.). 
With acetone, 5-methoxyisatin yields 6-methoxy-2-methylquinolinc - 

4- carboxylic acid , bluish-yellow needles, m. p. 286°, which is obtained 
more conveniently from p-anisidine, pyruvic acid, and acetaldehyde. 
It is converted by concentrated hydrochloric acid at 145° into 

5- hydroxy-2-methylquinoline-4-carboxyUc acid , slender needles, which 
begins to decompose above 300° with evolution of a brownish- 
yellow oil (? 6-hydroxy-2-methylquinoline), but is not completely 
melted at 340°. The methoxy-acid is converted by chloral 
into 5-mcAhoxy-2yyy4richloro-k a -propenylquinoline-4-carboxylic acid , 
colourless, prismatic rods, m. p. 216° (decomp.) after darkening 
above 190°, which is transformed by alkali into 4-carboxy-5-methoxy- 

quinoline-2-P-acrylicacid, OMe-C fi H,< ^ CQ2H) '^ n . cn CQ pale 

yellow, slender needles, m. p. 249° (decomp.) after darkening 
at about 220°. The latter is oxidised by potassium permanganate 
to 6-methoxyquinoline-2 : 4-dicarboxylic acid. 

5-Methoxy-2-(2 f )-furylquinoline-4-carboxylic acid , prepared from 
2-acetylfuran and 5-methoxyisatin or from p-anisidine, furfur- 
aldehyde, and pyruvic acid, crystallises in yellow needles, m. p. 
241° (decomp.) after previous darkening. 

l-Acetyl-5-methoxyisatin is quantitatively transformed (apart 
from the regenerated isatin) when heated with aqueous sodium 
hydroxide solution into 5-methoxy-2-keto-l : 2-dihydroquinoline-4- 
carboxylic acid t dark yellow, prismatic rods, m. p. 326° (decomp.). 
When precipitated from its alkaline solution by mineral acids, it 
forms an almost colourless gel (? 2-hydroxy-6-methoxyquinoline-4- 
carboxylic acid), which subsequently passes into the yellow variety. 
The latter does not couple with diazotised sulphanilic acid in sodium 
carbonate solution. Boiling glacial acetic acid converts that 
portion of it which remains undissolved into intensely yellow, 
woolly needles, m. p. 326° (decomp.). The corresponding ethyl 
ester, small, orange-yellow needles, m. p. 231° after softening at 
205°, can be obtained directly in small amount from p-anisidine 
and ethyl oxalacetate in glacial acetic, but not in alcoholic solution. 

H. W. 

9*2 
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Influence of Substitution in the Components on Equilibria 
in Binary Solutions. XXXIII. The Binary Systems of 
Carbazole or Acenaphthene with Polynitro-derivatives of 
Benzene and Toluene. Robert Kremann and Hubert 
Strzelba ( Monatah ., 1921, 42, 167—180; cf. this vol., i, 159).— 
The results obtained by Kremann and Slovak (A., 1920, i, 564) 
show that the ability of picric acid to combine with carbazole 
depends on its nitro-groups, the hydroxyls being inert. 

The authors find that no compound is formed in the solid state 
by carbazole with any one of the three dinitrobenzenes or with 
2 :4-dinitrotoluene, simple eutectics being obtained in all cases. 
For o-, m-, and ^-dinitrobenzenes and 2 :4-dinitrotoluene, these 
eutectics correspond respectively with 107° and 15%; 72° and 
13%; 143° and 34%, and 62° and 11% of carbazole. With 
s-trinitrobenzene (1 mol.), carbazole (1 mol.) forms a compound 
which melts homogeneously (m. p. 203°) with little dissociation 
and gives a eutectic with carbazole at 195° containing 44% of 
trinitrobenzene and a eutectic with trinitrobenzene at 120° con¬ 
taining about 97*5% of trinitrobenzene. With 2:4:6-trinitro- 
toluene, carbazole also forms a compound (1 mol. : 1 mol.) which, 
however, exhibits considerable dissociation in the fused condition, 
so that introduction of the electropositive methyl group appears 
to weaken the activity of the nitro-groups. 

Towards nitro-derivatives of benzene, acenaphthene behaves 
similarly to naphthalene (Kremann and Haas, A., 1919, ii, 457). 
With 1:3:5-trinitrobenzene, acenaphthene forms a compound 
(1 mol. : 1 mol.), m. p. 161°, which with acenaphthene gives a 
eutectic corresponding with 87° and 8%, and with 1:3: 5-trinitro¬ 
benzene a eutectic corresponding with 115° and 94% of the trinitro¬ 
benzene. With 2:4:6-trinitrotoluene, acenaphthene forms a 
compound (1 mol. : 1 mol.), m. p. 112° (compare Buguet, A., 1910, 
i, 105), which gives a eutectic with acenaphthene at 81° containing 
18%, and a eutectic with trinitrotoluene at 72° containing 92% 
of trinitrotoluene. T. H. P. 


Triarylisooxazoles. Jakob Meisenheimer and Karl 
Weibezahn (Her., 1921, 54, [B], 3195—3206).—By the action of 
potassium hydroxide solution on P-nitro-a-methoxy-aP-diphenyl- 
ethane or on 7-nitrostilbene and as by-product of the condensation 
of phenylnitromethane with benzaldehyde according to the method 
of Knoevenagel and Walter (A., 1905, i, 65), Heim (A., 1911, i, 717) 
has isolated a substance which is regarded as 3:4: 5-triphenyl- 
-€Ph*Q 

isooxazole, CPh^^V Y. The proof of the correctness of this 
CPh.N 


formula is now given by the observation that the substance is 
oxidised by ozone to benzoylbenziloxime, CPh(!N*OBz)Bz; it is 
remarkable, however, that the benzoyl derivative of benzil p-oximo 
is produced in place of the expected a-compound (cf. Meisenheimer, 
this vol., i, 152). The constitution is confirmed further by 
synthesis of the compound from dibenzoylphenylmethane or tri- 
benzoylphenylmethane and hydroxylamine. Heim (loc. cit.) has 
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advanced the theory that 3:4: 5-triphenylwooxazole is formed from 
7-nitrostilbene according to the scheme: CHPh!CPh\N0 2 —> 
Ph-CHO+CH a Ph-N0 2 . CHPh:CPh-NO a +CH 2 Ph-N0 2 additlQn , 

NOjj-CHPh-CHPh-CHPh-NOa-^V CPh< cPh'X' Inconformity 

with this conception, it is shown that the yields of 3 : 4 : 5-triphenyl- 
zsooxazole are increased very considerably when an equivalent 
amount of phenylnitromethane is added to the a-nitrostilbene 
before it is heated with potassium hydroxide. Further, it is found 
that a-nitro-4'-methoxystilbene is convertible in good yield into 
3 : 5-diphenyl-4-anisylt.90oxazole, which can only be explained if it 
is assumed that the nitromethoxystilbene suffers partial fission to 
anisaldehyde and phenylnitromethane followed by condensation 
of the latter with unchanged nitromethoxystilbene. Several other 
substituted tsooxazoles hjive been synthesised in a similar manner. 
Reaction proceeds smoothly if all three substituents or the two in 
the 3 and 5 positions are similar. If, however, the two latter are 
dissimilar, two structural isomerides are generally produced simul¬ 
taneously. In the latter case, a further complication ensues, owing 
to the fact that the nitrostilbene suffers fission to the aldehyde and 
arylnitromethane, the latter not being identical with the arylnitro- 
methane employed. This also condenses with unchanged nitro¬ 
stilbene, and a complex mixture thus results from which it is 
impossible to isolate the desired isooxazole. 

►*3:4:5-Triphenylisooxazole, slender, colourless needles, m. p. 
212—213°, is stable towards boiling alkaline permanganate and 
does not absorb bromine. It is converted by boiling nitric acid 
(d 1*4) into tri-p-nilrotriphenylwooxazole , m. p. 298—300°; the 
simultaneous production of p-nitrobenzoic acid shows that the 
nitro-groups have entered into the p-position in the isooxazole 
compound. a-Nitro-4'-methoxystilbene is converted by boiling 
sodium hydroxide solution (15%) into 3 : 5-diphenylA-anisyliso - 
oxazole , colourless, slender needles, m. p. 188—189°. 

p-Methoxyphenylacetonitrile, b. p. 152°/16 mm., is obtained in 
almost quantitative yield by the action of methyl sulphate and 
sodium hydroxide on p-hydroxyphenylacetonitrile, and is converted 
by ethyl nitrate and potassium ethoxide according to the method 
of Wislicenus and Endres (A., 1903, i, 472) into the potassium 
salt of p-anisylisonitroacetonitrile , OMe*C 6 H 4 , C(INO , OK)*CN (the 
sodium salt was analysed), which is transformed by boiling sodium 
hydroxide solution into p-anisylnitromethane , 0Me*C 6 H 4 *CH 2 *N0 2 , 
b. p. 158—160°/11 mm. (the corresponding enolic form, m. p. 65— 
70°, is unstable). p-Anisylnitromethane condense^ with benzalde- 
hyde in the presence of a little methylamine to give a-nitro-4- 
methoxystilbene, CHPh!C(N0 2 ) , C 6 H d *0Me, pale yellow crystals, 
m. p. 95°, and with anisaldehyde to yield x-nitro-i :4' -dimethoxy* 
stilbene , pale yellow crystals, m. p. 140—141°, b. p. 240—245°/16 
mm. a-Nitro-4-methoxystilbene and p-anisylnitromethane yield 
4-pAent/Z-3 ; ft-di-jp-anisylimoxazole, colourless needles, m. p. 170— 
172°, 3:4: S-Tri-p-anisylisooxazole, small, colourless needles, 
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m. p. 146—147°, is obtained from a-nitro-4 : 4'-dimethoxystilbene 
and p-anisylnitromethane. Phenylnitromethane and a-nitro-4 : 4'- 
dimethoxystilbene give 3( ? fy-phenyl- 4 : 5( % 3 : 4)-di-p-amsi/Ziso- 
oxazole , colourless needles, m. p. 156—157°. a-Nitrostilbene and 
a-nitro-4'-methoxystilbene yield with p-anisylnitromethane mixtures 
of isooxazoles from which only the most sparingly soluble com¬ 
ponents, namely, triphenyk'sooxazole and 3 : 5-diphenyl-4-p-anisyl- 
isooxazole, can be isolated in an apprpximately homogeneous 
condition. 

An ethereal solution of the sodium compound of deoxybenzoin 
(prepared by means of sodamide) is converted by benzoyl chloride 
mainly into tribenzoylphenylmethane , colourless crystals, m. p. 152°. 
The course of the action is explained by the assumption of the 
initial formation of dibenzoylphenylmethane which, as a relatively 
strong acid, displaces the deoxybenzoin from its metallic derivative 
and forms the sodium compound of the diketone which reacts with 
a further portion of benzoyl chloride, giving tribenzoylphenyl¬ 
methane. The latter is converted by hydroxylamine hydrochloride 
in glacial acetic acid solution in the presence of a little concentrated 
hydrochloric acid at 200° into 3:4: 5-triphenyhsooxazole. If the 
alcoholic solution of the triketone is treated with sodium ethoxide 
or sodium hydroxide solution at the atmospheric temperature, it 
passes into dibenzoylphenylmethane , lustrous, pale yellow needles, 
m. p. (indefinite), 148—151°, after previous softening; the latter 
can also be prepared, under certain conditions, from sodiodeoxy- 
benzoin and benzoyl chloride. When boiled for a considerable 
time with a quantity of alcohol insufficient for solution, it is trans¬ 
formed into tribenzoylphenylmethane. It does not appear to be 
identical with the substance described by Japp and Lander (T., 
1896, 69, 742). H. W. 

Preparation of Anthraquinone Derivatives [1 :2-Anthra- 
quinonylfsooxazoles]. Farbwerke vorm. Meister, Lucius, 
& Bruning (Brit. Pat. 147001; 160433).—By the action of fuming 
sulphuric acid on l-nitro-2-aikyl-anthraquinones or their sub¬ 
stitution derivatives, products insoluble in alkalis and of great 
reactive power are formed, which constitute valuable intermediates 
for the manufacture of anthraquinone dyes. The substances are 
produced by the elimination of 1 mol. of water from the nitro- 
alkylanthraquinone, and they are probably isoox&zole derivatives 

of the constitution C 6 H 4 <CpQ>C 6 H 2 <C^>0. a $-AnthraquinonyU 

iso oxazole, prepared by mixing 1 part of l-nitro-2-methylanthra- 
quinone and 20 parts of sand into a paste with 60% fuming sulphuric 
acid and pouring on to ice, crystallises from xylene as a brownish- 
yellow powder, sparingly soluble in the usual organic solvents, 
and melting at 250° (decomp.). l-Nitro-^-anthraquinonylisooxazole, 
prepared by introducing 1 part of 1 : 5-dinitro-2-methylanthra- 
quinone into 15 parts of 40% fuming sulphuric acid with cooling, 
and pouring the mixture on to ice, crystallises from chlorobenzene 
as a greenish-yellow, crystalline powder, which decomposes without 
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previous melting. 3- Methyl- a(3 -anthraquinonylisooxazole , prepared 
in a similar way, forms coarse, dark brown crystals, m. p. 210°. 
5:6:7: S-Tetra^hloro-2-methylanthraquinone prepared in the usual 
manner from o-benzoyltetrachloro-p-methylbenzoic acid, forms a 
pale greenish-yellow powder, m. p. 192°. On nitration, it yields 
5:6:7: 84etra£hloroA-nitrO‘2-methy1anthraquinone, , pale yellow 
crystals, m. p. 262° (decomp.). On treatment with fuming 
sulphuric acid at 5—10°, the nitro-compound is converted into 
7:8:9: 104etrachtoro-<x$-anthraquinonyliaoomzole, forming yellow, 
crystalline needles, m. p. 242° (decomp.). 

According to the second patent (160433), the anthraquinonyl- 
isooxazoles are obtained in much greater purity if the reaction is 
conducted with exclusion of air, for example, in an atmosphere 
of carbon dioxide. G. F. M. 

2V2V'-Di(p-allyloxyphenyl)acetamidine. J. Schuler (U.S. 
Pat. 1384637). AiV'-Di(p-allyloxyphenyl)acetamidine, colourless 
crystals, m. p. 85—86°, readily soluble in alcohol and ether and 
insoluble in water, forming a hydrochloride, m. p. 152—153°, 
which dissolves easily in alcohol, is less soluble in water, and insoluble 
in ether, is adapted for use as a local anaesthetic in ophthalmological 
practice. It is prepared by condensing allyloxyaniline with p- 
allyloxyacetanilide in the presence bf phosphorus pentoxide or 
similar condensing agent. Chemical Abstracts. 

Action of Iodine on NiV'-Dialkyltetrahydro-4 : 4'-dipyridyls. 

Bruno Emmert and Paul Parr ( Ber ., 1921, 54, [J9], 3168 — 3176; 
cf. A., 1909, i, 602; 1917, i, 221; 1919, i, # 455; 1920, i, 331).— 
The action of iodine on the blue solutions of dimethyl-, diethyl-, 
and dibenzyl-tetrahydrodipyridyls has been shown to lead to 
the production of the corresponding alkylpyridinium iodides and 
of amorphous, yellow substances containing iodine which have 
not been investigated more closely. The corresponding diisobutyl 
and dnsoamyl compounds are now shown to react in a similar 
manner, but, in addition, to give small amounts of the 4 : 4'-di- 

pyridyldialkyliodides ; the 

mode of removal of the two hydrogen atoms in position “ 4 ” has 
not been elucidated fully. 

Dtisoamyltetrahydrodipyridyl is converted by iodine in alcoholic 
solution into a yellow, amorphous product, isoamylpvridinium 
iodide (pkitinichloride, C 20 H 32 N 2 CLPt, pale yellow, rhombic leaflets) 
and 4:4 '-dipyridyl diisoamyliodide ; the latter substance is 
obtained readily from its components. It crystallises in long, 
thin, red prisms, m. p. 270—280° (decomp.). When the cold 
aqueous solution of the salt is agitated with silver oxide, it gives a 
colourless solution of the base , which becomes blue when warmed, 
but again colourless when cooled or treated with air. The corre¬ 
sponding bromide , green plates, colourless chloride , and platini - 
chloride , long, orange-yellow needles, m. p. 260—270° (decomp.), 
are described. 
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4 : 4' -Dipyridyl diiaobutiodide, red, rhombic leaflets, is prepared 
by the same methods as the iso&myl compound; the corresponding 
platinichloride has m. p. above 300° (decomp.)- 

The communication includes an exhaustive reply to the recent 
criticism of Weitz and Nelken (A., 1921, i, 804). H. W. 

A Comparison of Three Isomeric Carbocyanines Walter 
Theodore Karl Braunholtz (T., 1922, 121 , 169—173). 

sjnroPyrimidines. III. Condensation of cffdoPropane- 
1 :1-dicarboxylic Ester with Carbamides. Arthur W. Dox 
and Lester Yoder (J. Amer. Chem. Soc. t 1921, 43, 2097—2101; 
cf.. A., 1921, i, 360, 740).—The yield of ethyl cyclopropane-1 : 1- 
dicarboxylate from ethylene bromide and ethyl malonate by the 
action of sodium ethoxide (cf. Perkin, T., 1885, 47, 808; 1887, 
51, 849) was increased by modifying the conditions. The ester 
has b. p. 214—216°/748 mm. (corr.), the monoamide , m. p. 195°, 
and the diamide , m. p. 198°. 

The ester condensed with carbamide, guanidine, and thiocarb- 
amide to give stable amorphous compounds, which were apparently 
not spiropyrimidines, but polymerides. Hydrolysis of the poly- 
meride from carbamide, followed by elimination of carbon dioxide, 
gave a crystalline acid, C 8 H 12 0 4 , m. p. 152°. The probable course 
of the condensation of the ester and carbamide is that cyclo- 
propane-1 : 5-sptVobarbituric acid is first formed and this under¬ 
goes rearrangement to vinylbarbituric acid, which then polymerises, 
giving a cyclo butanedibarbituric acid. The latter acid on hydrolysis 
and loss of carbon dioxide should yield cyctobutane-1 : 2- or 1 : 3- 
diacetic acid, which jould exist in cis and trans forms, but such 
acids are not yet known. W. G. 

The Halogenated Indigotins. E. Grandmougin (Comvt. 
rend,, 1921, 173, 1363—1365).—It is not possible to foretell with 
certainty the shade of colour of new indigotin derivatives. The 
marked influence of the positions 6 and 6' which prevent the 
tendency towards green of neighbouring groups, as shown in the 
case of octabromoindigotin (cf. this vol., i, 55), is further verified 
in the chloro-series, where octachloroindigotin is more violet than 
the 5 : 7 : 5': 7'-tetrachloro-derivative. The absorption rays of 
certain di- and tetra-halogenated indigotins in solution in xylene 
or methyl benzoate are given. yy q 

Constitution of the Dipeptides of Aspartic Acid C 

Ravenna ( Oazzetta , 1921, 51, ii, 281—284).—Both the dipeptide of 
aspartic acid obtained by Fischer and Koenigs from diketopiper- 
azinediacetic anhydride (A., 1907, i, 486) and that prepared by 
Ravenna and Bosinelli (A., 1920, i, 150, 151) from asparagine yield 
yoluminous precipitates with lead acetate, but in the former case 
the precipitate is sparingly, and in the latter case readily, soluble 
ip excess of the reagent. Further, the former dipeptide gives only 
a distinct blue coloration with copper sulphate and potassium 
hydroxide, whereas the latter gives the characteristic biuret reaction. 

Diketopiperazinediacetic anhydride has been prepared from 
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each of the two dipeptides and from ammonium hydrogen malate; 
the three preparations yield the p-dipeptide, unmixed with 
a-isomeride, when treated with barium hydroxide solution. It is 
possible also that the a-dipeptide may be obtainable directly from 
a-asparagine by boiling its aqueous solution. 

These results confirm the constitutions previously ascribed to 
the two dipeptides (A., 1920, i, 600). T. H. P. 

6-Amino-2-p-tolyl-a(3-naphthatriazole. Gilbert T. Morgan 
and Sydney Chazan (J, Soc. Chem. Ind ., 1922, 41, It). —The 
investigation was undertaken with the object of securing a series 
of substituted a-naphthylamines capable of acting as middle 
components in the production of poly-azo-dyes. The difficulty 
with which they react with diazonium compounds, however, 
renders the 6-ammo-2-aryl-ap-naphthatriazoles unsuitable for this 
purpose. On the other hand, these aminotriazoles yield stable, 
sparingly soluble diazo-derivatives which couple readily to form 
azo-compounds with the phenols and the more reactive aromatic 
bases. 

5-Nitro-P-naphthylamine, m. p. 140—142°, is prepared by the 
action of concentrated sulphuric acid below —5° on p-naphthyl- 
amine nitrate and is converted by a diazotised solution of p-toluidine 
into p4oluene-\-azo-5-nitro-$-naplithylamine, red, nodular crystals, 
m. p. 197—199° after softening at 190°. The latter substance is 
oxidised by chromic acid in acetic acid solution to 6-nitro-2-p-tolyl- 

oLfi-napkthtriazole (annexed formula), yel- 
/N\ low, flaky crystals, m. p. 207—208°. 

/\ y \ J T 6-Amino-2-p-tolyl-ai$-naphthtriazole has 
m. p. 178—180°; the corresponding hydro¬ 
chloride, m. p. 263—267° (decomp.) after 
softening at 240°, and acetyl derivative, 
light brown needles, m. p. 305—307°, are 
described. A diazotised solution of the aminotriazole couples with 
P-naphthol in alkaline solution, giving 'p-tolyl-cc$-naphthtriazoleazo-$- 
naphthol, m. p. (indefinite) 250—260°. With p-nitrobenzenediazo- 
nium chloride, the aminotriazole gives 7 -p-nitrobenzeneazo-6-amino- 
2-j)4olyLoL$‘naphthtriazole } a sparingly soluble, brownish-red com¬ 
pound, m. p. 195—197° (decomp.), which is oxidised by chromium 
trioxide in hot glacial acetic acid to a brown, bistriazole derivative, 
m. p. 220—240° (decomp.) after softening at 210°. H. W. 

The Velocity of Reaction of Diazotisation in its Bearing 
on the Problem of Substitution in the Benzene Ring. II. 
The Character of the Diazonium Group. H. A. J. Schoutissen 
(JSec. trav. chim., 1921, 40, 763—774; cf. Martinsen, A., 1907, 
ii, 609).—As a result of failure in attempts to nitrate benzene- 
diazonium sulphate, it is inferred that the diazonium group is very 
strongly negative, more so than the nitro-group, and its directing 
influence on entering groups is towards the meta-position. Para- 
substituted-amino-diazonium compounds have also been dealt 
with and similar results obtained, except in the case of the p-amino- 
phenoldiazonium compound. The author puts forward an 
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alternative explanation to that of Cain (T., 1907, 91, 1049) with 
regard to certain phenomena in diazo-compounds. H. J. E. 

Method for the Separation of Amino-acids from the 
Products of Hydrolysis of Proteins and Other Sources. 

Harold W. Buston and Samuel Barnett Schryver ( Biochem . 
«/., 1921, 15, 636—642).—A preliminary indication of a method 
whereby dicarboxylic amino-acids are precipitated by alcohol 
as barium salts, after saturating their aqueous solution with baryta. 
If then, without removing the alcohol, carbon dioxide is passed 
into the solution, other amino-acids are precipitated as barium 
carbamates (cf. Siegfried, A., 1906, i, 324). No individual amino- 
acid was isolated. G. B. 

Estimation of the Monoamino-acids in the Hydrolytic 
Cleavage Products of Lactalbumin. D. Breese Jones and 
Carl 0. Johns (J. Biol. Chem ., 1921, 48, 347—360).—The following 
results were obtained : Glycine 0-37%, alanine 2-41%, valine 
3*30%, leucine 14*03%, proline 3*76%, phenylalanine 1*25%, 
aspartic acid 9*30%, glutamic acid 12*89%, hydroxyglutamic acid 
10*00%, serine 1*76%, tyrosine 1*95%. E. S. 

Swelling of Fibrin by Acids. R. Somogyi (Biochem. Z., 
1921, 120, 103—105).—The swelling of fibrin by acids resembles 
the effect of acids on gelatin, the acids following the same order 
of activity. The biologically important acids, hydrochloric, lactic, 
and formic, produce pronounced swelling. H. K. 

Alkaline Hydrolysis of Casein. Mary A. Griggs (J. Ind. 
Eng. Chem., 1921,13, 1027—1028).—The maximum yield of amino- 
nitrogen (60% of the total nitrogen) is obtained when casein is 
heated at 150° under pressure for five hours with 10% sodium 
hydroxide solution. W. P. S. 

The Influence of Electrolytes on the Solution and Pre¬ 
cipitation of Casein and Gelatin. Jacques Loeb and Robert 
F. Loeb (J. Gen. Physiol., 1921, 4, 187—211).—Two types of 
colloidal solution exist. The first type is easily precipitated by 
small quantities of neutral salts, the second requires much larger 
quantities. In the first type, the particles go into solution as the 
result of swelling in consequence of the Donnan equilibrium, and 
remain in solution as a result of the osmotic and electrical forces 
which the Donnan equilibrium necessitates. The second type 
is of the nature of true solution and there exist primarily only 
ions and molecules, although aggregates may be formed secondarily. 
Measurements of the rate of solution of casein chloride in varying 
concentrations of acids and neutral salts indicate that the process 
of solution is regulated by the Donnan equilibrium and that it 
is of the first type. Here the effect of small quantities of neutral 
salts as precipitants is to reduce the osmotic forces and also the 
electric charges, according to the theory of the Donnan equilibrium. 
Casein dissolves in sodium hydroxide solutions essentially like a 
crystalline substance, and the solution is of the second type. 
Solutions of gelatin are also of this type, although aggregates of 
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the dissolved particles tend to form on keeping (cf. A., 1921, i, 822). 
Experiments on the solubility and viscosity of gelatin solutions as 
influenced by neutral salts give evidence of the existence of these 
aggregates. W. O. K. 

Swelling of Gelatin in Aqueous Solutions of Organic Acids. 

Alfred Kuhn (Roll. Chem. Beihefte , 1921, 14, 147—208).—The 
swelling of gelatin in aqueous solutions of various concentrations 
of a large number of organic acids has been determined by the 
so-called volume method at 20°, and from the results the increase 
in the swelling is ascertained in each case. A few experiments 
are described at 0°, 16°, and 22°, which were made to ascertain 
the influence of temperature on the swelling. The following acids 
were investigated : Formic, acetic, propionic, w-butyric, isobutyric, 
n-valeric, isovaleric, i<sooctoic, glycollic, dactic, chloroacetic, 
dichloroacetic, trichloroacetic, bromoacetic, cyanoacetic, oxalic, 
malonic, succinic, malic, d-tartaric, citric, maleic, fumaric, amino- 
acetic, benzoic, m-toluic, phenylacetic, salicylic, m- hydroxybenzoic, 
mandelic, benzenesulphonic, sulphanilic, cinnamic, phthalic, proto- 
catechuic, gallic, tannic, and picric, also hydrochloric, sulphuric, 
and nitric acids, phenol, quinol, resorcinol, catechol, and naph¬ 
thalene-1-sulphonic acid. It is shown that, with the exception 
of the sparingly soluble acids, all acids show a swelling maximum 
at a medium concentration. Swelling is the result of four simul¬ 
taneous processes of which at least two operate in opposite 
directions. The first process is the actual swelling, A (hydration) 
and is the chief process at low concentrations; opposed to this 
are sol formation and hydrolysis, B ; the fourth process is dehydra¬ 
tion and coagulation. The swelling maximum is defined as that 
point at which the amount of swelling ( A) with increasing con¬ 
centration is exceeded by the sol formation (peptisation) and the 
decreasing hydrolysis (B). No relationship between the maximum 
swelling and the degree of dissociation of the acids could be found, 
but an approximate connexion between the concentrations at 
which the maximum occurs and the strength of the acid was 
found. With strong acids, the maximum swelling concentrations 
lie at lower concentrations and with weaker acids at higher con¬ 
centrations, whilst with acids of medium strength the curve only 
shows a bend. The swelling maximum as the resultant of the 
hydration, sol formation, and hydrolysis shows no linear relation¬ 
ship, rather, especially in the case of acids of medium strength* 
does the sol formation appear to play the greater role. The 
actual swelling in the region of small concentrations is well repre¬ 
sented by the equation h~qC'\ in which h is the swelling height* 
C the concentration of the acid, and q and n are constants. The 
principal part of the swelling can be quantitatively represented 
by the constants q and n. Neither q nor n has any connexion 
with the strength of the acid, and, further, the swelling maximum 
is not determined by either q or n. Hence it is shown that acids 
operate in the swelling of gelatin in the sense that at lower con¬ 
centrations a specific increase in the power, of binding water is. 
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brought about. Whether thereby a chemical or adsorption com¬ 
pound is formed has not been settled. At higher concentrations, 
sol formation and hydrolysis commence and at the same time 
dehydration and precipitation, which are opposed to the actual 
swelling process. J. F. S. 

A New Function of the Tryptic Ferment (Anhydrase) and 
the Preparation of d-Tyrosine-anhydride and d-Tryptophan- 
anhydride from the Products of Tryptic Digestion. Sigmund 
FrInkel and Emil Feldsberg (Biochem. Z ., 1921, 120, 218— 
229).—Casein, when digested with trypsin until the bromine test 
for tryptophan is negative, yields a dextrorotatory tyrosine-an¬ 
hydride and a dextrorotatory tryptophan-anhydride. The amino* 
groups are free, but the carboxyl groups are combined as in acetic 
anhydride, d -Tyrosine-anhydride has m. p. 273° and [oOd+ 37‘59 0 
in alkaline solution, [a] D -f93*87° in acid solution, d -Tryptophan- 
anhydride decomposes at 230—245° and has [a] D -|-20*59° in water. 

H. K. 

The Activity of Adsorbed Invertase. J. M. Nelson and 
David I. Hitchcock (J. Amer. Chem. Soc ., 1921, 43, 1956—1961).— 
The result obtained by Nelson and Griffin that a given quantity 
of invertase exhibited the same activity when adsorbed on a solid 
in the bottom of the reaction vessel as when uniformly distributed 
throughout the solution (cf. A., 1916, i, 516) is not general, but repre¬ 
sents only a special case. It is now shown that, other conditions 
being equal and the velocity of hydrolysis relatively large, the 
amount of sucrose hydrolysed in a given time is less in the presence 
of an adsorbent. The decrease in rate is apparently due largely to 
the uneven distribution of the invertase in the reaction mixture, 
and the extent of the retardation may be considerably diminished 
by stirring the mixture and thus preventing the settling of the 
adsorbent. Results comparable with those of Nelson and Griffin 
(loc. cit .), are obtained only when the velocity of hydrolysis is 
relatively small, and it is suggested that, under these conditions, 
the rate of diffusion of the sucrose to, and of the invert-sugar from, 
the enzyme combined with the adsorbent is probably greater than 
the rate of hydrolysis of the sucrose. W. G. 

The Distinctive Properties of Amylases from Different 
Sources. Jean Effront (Compt. rend., 1922, 174, 18—21).— 
Amylases from different sources may be distinguished from one 
another by the ratio of their liquefying power to their saccharifying 
power, by the intensity of their saccharifying power, by their 
optimum temperatures, by their resistance to temperatures of 
70—100°, and by their action at 20°. Some amylases in juices 
or extracts when heated at 60° and filtered recover after filtration 
their activity lost during heating, whilst other amylases lose their 
activity altogether. W. G. 

A Study of the Catalase of Flour. T. Merl and J. Daimer 
(Z, Unters. Nahr. Genussm ., 1921, 42, 273—290).—A catalase was 
prepared from the wheat embryo having five times the activity 
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of ordinary flour. The optimum hydrogen-ion concentration for 
the catalase corresponds with p H =6*2—7T; and the optimum 
temperature is 30—40° with a temperature coefficient of approxi¬ 
mately 1*6. The catalase is relatively resistant to dry heat, but 
extremely sensitive to moist heat. It is less affected by toluene 
than by alcohol, benzene, or hydrocyanic acid. [Cf. J. Soc. Chem. 
Ind ., 1922, 114 a.] A. G. P. 

Decomposition of Amygdalin from the Point of View of 
Conjugated Fermentation. J. Giaja (J. Chim . Physique , 1921, 
19, 77—99).—The decomposition of amygdalin by emulsin from 
Helix pomatia and by emulsin from almonds at 37—40° takes 
place in two stages with intermediate products which are different 
in the two cases. The fermentation decomposition of amygdalin 
is not a simple piocess; the decomposition is a conjugated or 
coupled fermentation made up at least of two % reactions, a primary 
and a secondary fermentation. The decomposition of amygdalin 
by the above-named emulsins is probably an unique case in which 
it is possible to follow exactly the progress of both the primary 
and secondary fermentations. The two actions constituting the 
couple are within certain limits independent of one another, for 
it is shown that changes in the concentration of amygdalin, fer¬ 
ment, dextrose, hydrocyanic acid, and benzaldehyde, as well as 
ultra-violet light affect the two reactions differently. The ratio 
in which the dextrose and hydrocyanic acid appear in the course 
of the reaction with emulsin from Helix pomatia varies with the 
speed of the reaction, that is to say, with the concentration of 
the ferment. The more rapid the reaction the more nearly does 
the ratio approach that in which the dextrose and hydrocyanic 
acid exist in amygdalin. The influence of the initial concentration 
of amygdalin on the secondary reaction with both ferments is that 
the secondary reaction proceeds more rapidly when the initial 
concentration is small. The influence of an addition of dextrose 
is different in the case of the two ferments, but in both cases it 
only affects the reaction which produces dextrose. The addition 
of benzaldehyde and hydrocyanic acid retards the reaction in 
which these substances respectively are produced. Thus whilst 
dextrose and hydrocyanic acid affect the fermentation reaction 
itself, benzaldehyde acts on the ferment and destroys it. Ultra¬ 
violet rays affect the reaction with emulsin from Helix pomatia 
in the sense that the formation of dextrose is more rapid than that 
of hydrocyanic acid. If the reaction with emulsin from Helix 
pomatia is stopped before completion by heating, and emulsin 
from almonds is added, it is found that the reaction does not go so 
far as either ferment alone would have taken it. Thus emulsin 
from almonds cannot complete the reaction started by emulsin 
from Helix pomatia , but emulsin from Helix pomatia can complete 
the reaction started by emulsin from almonds. J. F. S. 

Urease. Sture L6vgren ( Biochem . Z. % 1921, 119, 215— 
293).—This paper contains a valuable bibliography of 212 papers, 
and is illustrated throughout with quotations from original papers. 
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The author has carried out experiments covering a wide range of 
properties of urease, but the main portion deals with an attempt 
to find the time equation which covers the reaction adequately. 
Van Slyke and Cullen’s equation was found not to hold, but a 
simple, apparently empirical, modification of the unimolecular 
equation gave excellent results provided that at each concentra¬ 
tion of urea the solution was kept at the particular optimum P H . 

H. K. 

Additive Reactions of Phosphorus Haloids. IV. The 
Action of the Trichloride on Saturated Aldehydes and Ketones. 

J. B. Conant, A. D. MacDonald, and A. McB. Kinney (J. Amer. 
Ghem. Soc 1921, 43, 1928—1935).—It has previously been shown 
that benzaldehyde reacts with phosphorus trichloride in acetic acid 
to give good yields of an a-hydroxyphosphinic acid (cf. A., 1921, i, 
69). It is now shown that the reaction can be extended to other 
aldehydes and ketones, although with ketones it is of somewhat 
limited scope and in certain cases it was found desirable to replace 
the acetic acid by benzoic acid as the medium and work at 150° 
instead of below 30°. 

The hydroxyphosphinic acids were difficult to isolate in the 
crystalline state and in some cases could only be obtained as their 
lead salts. With acetophenone and acetone, an unsaturated 
phosphinic acid was also, in each case, produced, but only isolated 
from acetophenone. The following new compounds arc described : 
u-Phenylvinylphosphinic acid, CH 2 ICPh*P0 3 H 2 , m. p. 112°; 
a-hydroxy-K-methylpropylphosphinic acid isolated as its lead salt; 
a-hydroxy-ot-dhylbutylphosphinic acid as its lead salt; a -hydroxy- 
<z$$4rimethylpropylpliosphinic acid as its lead salt; cc-hydroxy-fi- 
phenyl-oc-benzylethylphosphinic acid , m. p. 181—182°; cc-hydroxy- 
<xy-diphenylpropylphosphinic acid , m. p. 165—168°; a-hydroxy-y- 
phenyl-oL-($-phenylethyl)propylphos 2 )hinic acid, m. p. 173—174°; a- 
hydroxydiphenylmethylphosphinic acid , m. p. 171—172°. Additive 
products could not be obtained with benzil or anthraquinone. 

W. G. 

The Relation between the Mode of Synthesis and Toxicity 
of Arsphenamine [Salvarsan] and Related Compounds. 

Walter G. Christiansen (J. Amer. Ghem. Soc., 1921, 43, 2202— 
2210).—The variation in toxicity of different samples of salvarsan 
prepared by reduction of 3-nitro-4-hydroxyphenylarsinic acid by 
hyposulphite is due to variations in the experimental conditions 
during the reduction of the nitro-group. To obtain a sample of 
low toxicity a cold solution of the nitro-compound should be added 
to a cold solution of magnesium chloride and sodium hyposulphite 
with vigorous stirring. The mixture is then rapidly heated at 40° 
after the addition of vegetable charcoal and filtered, the filtrate 
being rapidly heated at 55°. If the solutions are mixed warm 
with slow stirring and the mixture only slowly raised to 55° a 
salvarsan of high toxicity is obtained. For the consistent produc¬ 
tion of salvarsan of the lowest toxicity it is advisable to use pure 
3-amino-4-hydroxyphenylarsinic acid as the starting material, in 
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which case there is no need to adhere strictly to the conditions 
at the beginning. This variation in toxicity is apparently general 
to the aminoarylarseno-compounds. It has been found with 
3-amino-4 : 4'-dihydroxyarsenobenzene hydrochloride, 3:5: 3'-tri- 
amino-4:4'-dihydroxyarsenobenzene trihydrochloride, and 
3:5:3': 5'-tetra-amino-4 : 4'-dihydroxyarsenobenzene tetrahydro- 
chloride. The variation in toxicity is due to the formation of 
by-products, during the reduction of the nitro-group, which unite 
with the amino-acid in the subsequent reduction of the arsinic 
acid group, giving unsymmetrical arseno-compounds. W. G. 

Arsenated Benzophenone and its Derivatives. W. Lee 

Lewis and H. C. Cheetham (J. Amer. Chem. Soc ., 1921, 43, 2117— 
2121).—Dichloro-p-arsinobenzoyl chloride condenses quite readily 
with aromatic hydrocarbons and phenyl ethers in the presence of 
anhydrous aluminium chloride, using carbon disulphide as a solvent. 
Thus with benzene, after warming the product with aqueous sodium 
hydroxide, benzophenone-])-arsenious oxide , COPh*C 6 H 4 ‘AsO, was 
obtained, which on boiling with water gave benzophenone-p-arsenious 
acid , COPh*C 6 H 4 \As(OH) 2 , and on oxidation with hydrogen peroxide 
yielded benzophenone-p-arsinic acid , C0PlrC 6 H 4 *As0 3 H 2 , giving an 
oxime . On nitration, the arsinic acid gave nitrobenzophenone-p - 
arsinic acid , N0 2 # C 6 H 4 *C0-C 6 H 4 'As0 3 H 2 . Other compounds, simi¬ 
larly prepared, are ^-methylbenzophenoneA'-arsenious oxide ; 4- 

methylbenzophenoneA'-arsinic acid ; 4 - methoxybenzophenoneA'-arsinic 
acid ; 4- ethoxybenzophenoneA' -arsinic acid, and 4:-phenoxybenzophen- 
oneA'-arsinic acid. p-Carboxyphenylarsinic acid is best obtained 
for these preparations from p-aminobenzoic acid by Bart’s method 
(Ger. Pat. 250264 and 254345) and subsequently converted into 
dichloro-p-arsinobenzoyl chloride by Poulenc’s method (French 
Pat. 441215). W. G. 

4-Carboxy-2-phenylcpiinoline-6-arsinic acid. J. R. John¬ 
son and Roger Adams (J. Amer. Chem. Soc., 1921, 43, 2255— 
2257).—When pyruvic acid is added to a boiling solution of arsanilic 
acid and benzaldehyde in absolute alcohol and the mixture boiled 
for four hours 4t-carboxy-2-phenylquinoline-§-arsinic acid , m. p. 
186—187° (corr.) (decomp.), is obtained. It gives a neutral disodium 
and a slightly alkaline trisodium salt, a green copper salt, yellow 
silver, lead, mercurous, mercuric, and cadmium salts, and reddish- 
brown cobalt and ferric salts. W. G. 

7-Chloro-7 :12-dihydro-y-benzophenarsazine and some of 
its Derivatives. W. Lee Lewis and C. S. Hamilton (J. Amer. 
Chem. Soc., 1921, 43, 2218—2223).—The annexed constitution is 
considered as probably that of y-benzophen- 
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arsazme. 

Phenyl-a-naphthylamine readily reacts with 
arsenic trichloride to give 1-chloro-l : 12 -dihydro- 
y-benzophenarsazine , m. p. 219°, which is 
physiologically much less irritant than the 
corresponding diphenylchloroarsine. It readily 
reacts with sodium alkyloxides or aryloxides 
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to give stable alkyloxy- or aryloxy-derivatives of the type 

NH<gf?>As.OR. The following are described: 7 -Methoxy 

1: 12-dihydro-y-benzophenarsazine, m. p. 209°; 7 -ethoxy-1 :12 

dihydro-y-benzophenarsazine , m. p. 165°; 7 -n-propoxy-1 : 12 -dihydro 
y-benzophenarsazine, m. p. 152°; 1 -n-butoxy-1 : \2-dihydro-y-benzo 
phenarsazine; 7-phenoxy-l: 12-dihydro-y-benzophenarsazine , m. p 
179°; 7-benzyloxy-7 : 12-dihydro-y-benzophenarsazine, m. p. 154° 
When oxidised in acetic acid solution by hydrogen peroxide, 
7-ehloro-7 :12-dihydro-y-benzophenarsazine gives y -benzophenars- 


azinic acid , NH<^iJ^?>As(OH)3 > giving a sodium salt. Freshly 

precipitated silver oxide reacts in ammoniacal solution with 7-chloro- 
7 : 12-dihydro-y-benzophenarsazine to give 7 : 12-dihydro-y-benzo- 

phenarsazine oxide , ^NIKC^^^As^O. The corresponding sul¬ 
phide, 7 : 12-dihydro-y-benzophenarsazine sulphide , m. p. 204—205°, 
was obtained by bubbling hydrogen sulphide through an alcoholic 
solution of the chloro-compound. When boiled with an excess of 
hydrobromic acid 7-phenoxy-7 :12-dihydro-y-benzophenarsazine 
gave 1-bromo-l : 12-dihydro-y-benzophenarsazine, m. p. 227°. 1-Iodo- 
7 : 12-dihydro-y-benzophenarsazine, m. p. 205°, was similarly pre¬ 
pared. Diphenylhydrazine when warmed with arsenic trichloride 
gives 6-chlorophenarsazine. W. G. 

Organo-derivatives of Bismuth. V. The Stability of 
Halogen, Cyano-, and Thiocyano-derivatives of Tertiary 
Aromatic Bismuthines. Frederick Challenger and John 
Frederick Wilkinson (T., 1922, 121, 91—104). 

Organo-derivatives of Bismuth. VI. The Preparation 
and Properties of Tertiary Aromatic Bismuthines and their 
Interaction with Organic and Inorganic Halogen Compounds. 

Frederick Challenger and Leslie Randal Ridgway (T., 1922, 
121, 104—120). 

Aromatic Mercuri-organic Derivatives. The Hofmann 
Rearrangement and the Nature of Valencies of Mercury in 
Mercuri-organic Derivatives. Morris S. Kharasch (J. Amer. 
Chem. Soc. f 1921, 43, 1888—1894).—Mercury diphenyl reacts with 
various acyl halogen amides in dry benzene, giving phenyl mercury 
haloid and the alkylcarbimide, the mercury diphenyl thus playing 
the same part as sodium hydroxide in aqueous solution or sodium 
ethoxide in absolute alcohol, and the amide undergoes the Hofmann 
rearrangement. Thus with A’-bromoacetamide, the products are 
mercury phenyl bromide and methylcarbimide, similar changes 
occurring with iV-bromobenzamide and with m-nitro-A-bromo- 
benzamide. On the other hand, iV’-substituted alkyl or aryl bromo- 
and chloro-acetamides do not react with mercury diphenyl any 
more than they undergo rearrangement with sodium hydroxide 
or ethoxide. The mercury diphenyl thus acts as a base in benzene 
solution, being a base of the benzene system in the same way as 
sodamide is of the ammonium system. 
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The author does not consider that the electronic structure for 
mercury diaryl compounds proposed by Jones and Werner (A., 
1918, i, 483) has any sound theoretical or experimental basis, and 

— + 4 - — 

proposes as an alternative structure, R—Hg—R. The formation 
of metallic mercury and benzyl acetate when mercury diphenyl is 
hydrolysed by glacial acetic acid at 200° (Jones and Werner, loc. 
cit.) is due to intramolecular oxidation and reduction. W. G. 

Mercuri-organic Derivatives. The Mercurisation of 
Aromatic Amines and its Relation to the Theory of Substi¬ 
tution. Morris S. Kharasch and Isadore M. Jacobsohn 
(J. Amer. Chem. Soc., 1921, 43, 1894—1903).—Schoeller, Schrauth, 
and Liese (cf. A., 1920, i, 120), in their theory of mercurisation, 
assume that the entrance of a group into the nucleus of an aromatic 
amine is always preceded by substitution on the amino-nitrogen. 
This theory does not explain, however, the mechanism of substitu¬ 
tion in the case of tertiary amines, such as diinethylaniline, which 
contain no replaceable hydrogen. The authors propound the theory 
that of the aromatic amines only those which are capable of forming 
salts will mercurise and that mercurisation is always preceded by 
addition of a mercuric salt to the amino-nitrogen, with subsequent 
rearrangement of the mercury to the ortho- or para-position. 
This theory also applies equally well, without further postulates, 
to the introduction of other groups into the benzene nucleus in 
the case of aromatic amines. Where such salt formation is not 
possible, as in the quaternary ammonium salts, substitution must 
take place in the meta-position or, as in such special cases as that 
of mercurisation, it is not accomplished at all. 

Thus p-nitrodimethylaniline, which is an extremely weak base 
and does not form salts, would not mercurise, whereas p-nitro- 
methylaniline mercurised without difficulty. In further support 
of the theory, unpublished work is mentioned in which the inter¬ 
mediate additive compound from ?w-nitroaniline and mercuric 
acetate was isolated. 

The following compounds are described. o-Nitro-jy-acetoxy- 
mcrcitridimethylaniline , m. p. 160°; o - nit ro-ip-chlorom ercu ridi methyl - 
aniline, m. p. 185° (decomp.); m-nitro-jy-acctoxymercuridimethyl- 
aniline , m. p. 140°; n\-nitro-])-chloromercurimethylaniline, m. p. 
220° (deeomp.); \)-nitro-o-acdoxymcrcurimethylanilinej m. p. 197° 
(decomp.); 'p-nitro-o-chloromercurimethylaniline , m. p. 215° (decomp.); 
p-nitro-o-acctoxymercurielhylaniline , m. p. 183°; p -nitro-o-chloro- 
mercuriethylaniline , m. p. 218° (decomp.). 

For purposes of characterisation, 2- bromoA-nitroethylaniline , 
m. p. 65—66°; and 2 : fS-dihromoA-nitroethylaniline , m. p. 75—76°, 
were prepared by brominating p-nitroethylaniline in acetic acid 
solution, using the requisite proportions of bromine. W. G. 

An Indirect Method of Preparation of Organic Mercuric 
Derivatives and a Method of Linking Carbon to Carbon. 

Morris S. Kharasch (J. Amer. Chem. Soc ., 1921,43,2238—2243).— 
When mercuric salts of certain carboxylic acids arc heated, carbon 
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dioxide is split off and the mercury takes the place originally 
occupied by the carboxyl group. Thus mercuric 2 : 4 -dinitro- 
phenylacetate when heated at 180° gives mercury 2 : 4 : 2': 4'- 
tetranitrodibenzyl , C 6 H3(N0 2 ) 2 -CH 2 -Hg-CH 2 -C 6 H 3 (N0 2 ) 2 , m. p. 235°; 
and mercuric 2:4: 6 -trinitrobenzoate gives mercury 2 : 4 : 6 : 2': 4': 6'- 
hexanitrodiphenyl , m. p. 272°. The latter compound when heated 
in alcohol with mercuric chloride gives 2:4: 6-trinitrophenyl 
mercurichloride, C 6 H 2 (N0 2 ) 3 *HgCl, m. p. 202°, which, when treated 
in aqueous suspension with iodine in potassium iodide solution 
gives 2:4: 6-trinitroiodobenzene and a compound which is prob¬ 
ably 2 : 4 : 6 : 2' : 4' : 6'-hexanitrodiphenyl. It is thought that by 
heating these mercury compounds in the dry state or in some 
solvent the mercury would oxidise one of the carbon atoms and 
thereby link the two carbon atoms together. This was observed 
in the case of 2:4:2': 4'-tetranitromereurydibenzyl, tetranitro- 
dibenzyl being obtained. 

This work is being extended to mercury salts of various types 
of carboxylic acids. W. G. 


Physiological Chemistry. 


The Excretion of Acetone from the Lungs. A. P. Briggs 
and Philip A. Shaffer (J. Biol. Chem. f 1921, 48, 413—428).— 
Experiments on human diabetics, normal fasting subjects, and 
dogs after injection of large doses of acetone, show (1) that acetone 
is distributed between blood and alveolar air in approximately 
the same ratio as between water and air, (2) that the concentration 
of acetone in urine is approximately the same as in blood. These 
results confirm Widmark’s conclusion (Biochem. J., 1920, 14, 379) 
that acetone is excreted from the lungs and kidneys by the physical 
process of diffusion. E. S. 

Physical Chemistry of Cell Respiration. Otto Warburg 
(Biochem. Z. y 1921, 119, 13 4 —166).—The adsorption and oxidation 
of cystine by blood charcoal was investigated in the presence of 
various narcotics. There is an inhibition of both properties due 
to a displacement of the ami no-acid and of oxygen from the charcoal 
surface by the narcotic. Hydrocyanic acid also inhibits adsorption 
and oxidation, but the same explanation does not hold good. A 
comparison was made of blood charcoal and charcoal prepared 
from benzoic acid. In composition and qualities of adsorption 
they differ markedly. From analogy with the charcoal experi¬ 
ments, cell respiration is considered to be essentially associated 
with the solid constituents of the cells. H. K. 
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Blood-gas Analysis. IX. Narcosis and Charge on the 
Colloids. Klothilde Meier and W. Kronig (Biochem. Z 
1921, 119, 1—15).—By following the curve of combination of 
carbon dioxide with corpuscles as used in previous papers (A., 
1920, i ? 200), the authors show that addition of narcotics favours 
the neutralisation of the charge on the surface colloids of the 
erythrocytes. Corpuscles suspended in saline solution are dis¬ 
charged at P n 6-67, but at the optimum concentration in the saline 
of methylurethane, ethylurethane, and ethyl alcohol the discharge 
takes place at P H 6-95, 6-90, and 6*85 respectively. H. K. 

The Dextrose Concentration in the Arterial Blood and in 
the Venous Blood from the Muscles. V. Henriques and 
R. Ege ( Biochem . Z., 1921, 119, 121—133).—No great difference 
of dextrose content between arterial and venous blood is to be 
expected. The process is complicated by a reservoir of carbohydrate 
in the muscles. Under special conditions, a difference can be 
observed. In a condition of hyperglycaemia, there is a large 
disappearance of dextrose during passage through the muscles, 
and when the dextrose concentration in the blood has again fallen 
the venous blood may contain more than the arterial. H. K. 

The Ammonia Content of the Blood and its Bearing on 
the Mechanism of Acid Neutralisation in the Animal Organ¬ 
ism. Thomas P. Nash, jun., and Stanley R. Benedict (J. Biol. 
Chem ., 1921, 48, 463—488).—The work of previous investigators 
on the ammonia content of the blood*is discussed, and an improved 
technique for its estimation is described. The ammonia is removed 
from the blood by aeration, collected in acidified water, and 
estimated by means of Nessler’s reagent. 

By means of this method, the authors find concentrations of 
ammonia nitrogen varying from 0-03 to 0-20 mg. per 100 c.c. The 
concentration of ammonia in the blood is unaffected by the adminis¬ 
tration of phloridzin, the removal of the kidneys, and the injection 
of acid or alkali; the concentration in th£ renal venous blood is 
about twice as great as that in the systemic arterial blood. 

From these results, the authors conclude that the kidney is the 
seat of formation of ammonia, and on this basis they offer an 
explanation of the different types of acidosis met with in various 
clinical conditions. C. R. H. 

Inorganic Blood Phosphate. Edwin P. Lehman (J. Biol. 
Chem., 1921,48, 293—303).—A number of estimations of inorganic 
phosphate in the whole blood of normal rabbits by the method 
of Bell and Doisy (A., 1920, ii, 769) show that this consti¬ 
tuent is practically constant and amounts to between 4 and 6 mg. 
per 100 c.c. When the concentration of phosphate is increased 
by the injection of large amounts of di-sodium hydrogen phosphate 
(sufficient in some cases to cause tetany) a normal concentration 
is reached again in four hours. C. R. H. 
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The Blood Calcium Content in Normal Children and in 
Tetany. I. B. de Vries Robles ( NederL Tijdschr. Qeneesh 
1919, 63, [j], 1663).—Despite statements to the contrary, there 
appears to be no abnormality in the content of calcium of the 
blood of children with tetany. Chemical Abstracts. 

The Blood-sugar in Narcosis and Diseases of the Nervous 
System. H. Chantratne ( Zentr . inn. Med., 1920, 41, 521— 
529).—During ether narcosis, the blood-sugar is increased, the 
increase ranging from 30 to 50%. During narcosis with ethyl 
chloride, in patients with nervous diseases, and in rabbits with 
experimentally produced concussion of the brain, the proportion 
of blood-sugar remains normal. Chemical Abstracts. 

Acetone Substances in the Blood in Diabetes. R. Fitz 
(Trans. Assoc. Amer. Physicians , 1917, 32, 154—158).—Simul¬ 
taneous estimation of the total acetone substances in the blood 
plasma and the degree of acidosis revealed no quantitative relation¬ 
ship between increased concentration of acetone and lowering of 
blood bicarbonate, although in general the proportion of the acetone 
rose as that of the bicarbonate fell. The total acetone was increased 
by large amounts of fat, the maximum occurring several hours 
after ingestion and after visible lipaemia had disappeared. Small 
amounts of fat depressed blood acetone. Fasting and pure carbo¬ 
hydrate diet diminished a high acetone value. Sodium hydrogen 
carbonate increased the output of acetone, but its effect on blood 
acetone was uncertain. In three fatal cases of coma, a rapid pre¬ 
mortal rise of blood acetone occurred; in one case this was 
independent of acidosis. Chemical Abstracts. 

Effect of Subcutaneous Injections of Solutions of Potassium 
Cyanide on the Catalase Content of the Blood. William H. 
Welker and J. L. Bollman (J. Biol . Client., 1921, 48, 445 —451).— 
The subcutaneous injection in dogs of lethal doses of potassium 
cyanide has little, if any, effect on the catalase content of the 
blood. E. S. 

A Direct Demonstration of the Impermeability of the 
Corpuscles of Man and of the Rabbit for Dextrose. S. van 

Creveld and R. Brinkman (Biochem. Z ., 1921, 119, 65—72).— 
Corpuscles obtained by the jugular method from rabbits or by the 
paraffined tube method from man, are always free from dextrose. 
Faulty technique is the basis of the discrepant results of other 
workers. H. K. 

Colloidal Structure of Red Blood Corpuscles and Haemo¬ 
lysis. III. Ultramicroscopic Investigation of Lipoids. 

Kenzo Hattori (Biochem. Z ., 1921, 119, 45—64).—The colloidal 
balance of an optically homogeneous cholesterol-lecithin mixture 
is altered by water owing to swelling of the lecithin and separation 
of the cholesterol. By saline solution, however, the degree of 
swelling of lecithin is limited and there is no separation of cholesterol. 
Reagents which affect the colloidal balance are haemolytic, but the 
parallelism is only approximate. H. K. 
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The Combinations of Haemoglobin with Oxygen. and 
Carbon Monoxide, and the Effects of Acid and Carbon Dioxide. 

Archibald Vivian Hill (Biochem. J.\ 1921, 15, 577—586).— A 
theoretical paper which suggests an explanation for the S-shaped 
dissociation curves of oxy-heemoglobin and of carboxy-hsemoglobin 
and the identical effects of carbon dioxide on these curves. The 
chief assumptions made are (1) that haemoglobin dissociates slightly 
into protein molecules and molecules containing iron, and (2) that 
in the presence of salts the osmotic pressure of the complex haemo¬ 
globin and of the simpler protein is reduced to 1/n of its value, 
calculated on the basis of one atom of iron per molecule of haemo¬ 
globin. This reduction is not necessarily due to aggregation of 
molecules, as was previously assumed (J. Physiol., 1910,40, Proc. iv). 
It is shown that the effects of acid and of carbon dioxide on the 
dissociation curve of blood can be deduced from the hypothesis 
that the available alkali inside the corpuscle is competed for by 
oxy-haemoglobin, reduced haemoglobin, and the acid or carbon 
dioxide, the first being a far stronger acid than the second. The 
rectangular hyperbola relating carbon monoxide saturation to 
carbon monoxide pressure, or oxygen saturation to oxygen pressure, 
in blood or haemoglobin fully saturated with a mixture of these 
gases, is also explained by the theory, as are various other points. 

G. B. 

Acceleration of Blood-clotting by Euphylline. R. Meissner 
(Biochem . Z., 1921, 120, 197—202).—Euphylhne (an additive pro¬ 
duct of theophylline and ethylenediamine) can accelerate blood¬ 
clotting even up to 50%. The components have individually a 
weak action. H. K. 

The Basal Metabolism and the Specific Dynamic Action 
of Protein in Liver Disease. Joseph C. Aub and James H. 
Means (Arch. Intern. Med., 1921, 28, 173—191).—The basal 
metabolism in twelve cases of liver disease (gallstones, cirrhosis, 
carcinoma, acute catarrhal jaundice) was essentially within normal 
limits. The liver is, therefore, either not an important regulator 
of the metabolic rate, or it is adequate for this purpose even when 
severely diseased. The rate of absorption and utilisation of protein 
in large quantities was usually normal, even in severe cirrhosis. 
In two cases of cirrhosis and one of gallstones, the utilisation of 
the protein was delayed or absent. Marked portal obstruction 
caused no delay in the appearance of the specific dynamic action 
of protein. The cases of cirrhosis showed, on the whole, the 
highest metabolic response to protein katabolism. The conclusion 
seems justified that either the liver is not the main site of the specific 
dynamic action of protein, or that it can adequately perform that 
function even in disease. The specific dynamic action of protein 
results from an increased combustion of protein and carbohydrate, 
rather than of fat. The observations of Du Bois (ibid., 1916, 17, 
915), that in exophthalmic goitre a normal increase in heat pro¬ 
duction, due to protein, is superimposed on the high basal rate, 
is confirmed. Chemical Abstracts. 
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The Influence of Food Ingestion on Endogenous Purine 
Metabolism. I and II. William C. Rose (J. Biol. Chem ., 
1921, 48, 563—573 and 575—590).—The uric acid output remains 
constant under constant dietetic conditions, but is influenced by 
the quantity and nature of the food. Tn particular, it is increased 
by the amino-acids. The precursors of the purines are probably 
arginine and histidine; in the absence of these precursors, varia¬ 
tions in the purine output may be brought about by the re-utilisa¬ 
tion for anabolic purposes of purines produced in catabolism. ^ 

Mechanism of Reduction of Nitrates and Nitrites in 
Processes of Assimilation. Oskar Baudiscii (J. Biol . Chem., 
1921, 48, 489—502).—A summary of the author’s previously 
published work on the subject. E. 8. 

Quantitative Estimation of the Fat-soluble Factor. Sylves¬ 
ter Solomon Zilva and Masataro Miura (Biochrm. J., 1921, 15, 
654—659).—Rats are used which have been kept 3—4 weeks 
on the basal diet without growing; their weight should not exceed 
70 grams. The minimum dose of the active substance is then 
determined which just induces a detinite growth. For instance, 
1*7 mg. of the most active cod liver oil j)er day did this, and 
1*4 mg. did not. The minimum doses of various samples of 
cod liver oil varied from 1*7—5 mg., of butter from 200—400 mg. 

G. B. 

Pharmacological and Chemical Study of the Roes of the 
Barbel and Pike. Francis H. McCrudtjen (Arch, c.rpt. Path. 
Pharm., 1921, 91, 46—80).—Fish poisoning produced by con¬ 
sumption of the barbel or pike is due to a toxic substance contained 
mainly, if not exclusively, in the hard roes of these Ashes. For 
the investigation of its properties the globulin and albumin were 
extracted from the roes by salt solution. On separation of these 
by the usual methods, the toxic action was found to be confined 
to the albumin fraction. Injected intravenously into rabbits, it 
produced paralysis of the central nervous system, death Anally 
resulting from paralysis of respiration. The effects produced by 
extracts of the rocs of either Ash were similar, but more marked 
in the case of the pike. The toxicity is destroyed by heat. A 
comparison is made of the globulins (ichthulins) from eggs of various 
fish and the difference between their chemical properties and those 
of vitellin from birds’-eggs emphasised. E. S. 

Zinc and Copper Content of the Human Brain. Meyer 
Bodansky (J. Biol. Chem., 1921, 48, 361—364).—Analyses of 
one foetal and four adult brains indicate that zinc and copper are 
normal constituents of the human brain. E. S. 

Acetone in Cerebrospinal Fluid. J. Koopman (Nederl 
Tijdschr. Oeueesk., 1920, 64, 1346—1350).—Acetone is present in 
the cerebrospinal fluid during diabetic coma, diabetic acidosis, 
and adrenal apoplexy; in the first two cases it is accompanied by 
acetoacetic acid. Chemical Abstracts. 
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The Spacial Separation of Glycogen and Diastase in the 
Liver Cells. E. J. Lesser ( Biochem. Z., 1921, 119, 108—120).— 
Perfusion of a frog’s liver in the months August to January with 
hypertonic salt solutions leads to a fourfold excretion of dextrose 
over that produced by isotonic salt solutions. The dextrose 
production rises to a maximum after four hours. In the spring 
and summer months, there is no great difference between the 
effect of isotonic and hypertonic salines. This effect is independent 
of the ions of the salts used, and is only slightly affected by the 
hydrogen-ion concentration. The action appears to be purely 
osmotic. H. K. 

Sea-wolf Liver Oil. Thor Lexow (Chem. Umschau , 1921, 28, 
213—214).—The livers were obtained from both male and female 
of the species Anarrhichas lupus, L.; the oil, extracted separately, 
was of a clear golden brown colour and had a‘ curious odour unlike 
that of other liver oils. The oils from the male and female livers 
gave respectively the following characters: d\l 0*9162, 0*9179; 
?rj] 1*4733, 1*4702; acid number 13*11, 14*37; saponification 
number 182*8, 185*2; iodine number (Wijs) 131*2, 118*1; 

unsaponifiable matter 5*23, 3*86; fatty acids 92*4%, 92*2%; 
m. p. of fatty acids 24*5°, 24*7°; mean molecular weight of the 
fatty acids 276*8, 279*9. 

The oil is used in Russia mixed with coal-fish liver oil in tanning 
and can easily be distinguished from the sea-wolf liver oil by its 
low iodine number and high content of unsaponifiable matter. 

h. e. r. 

Variations in the Amylolytic Activity of the Pancreas and 
Liver in Avian Polyneuritis. R. Tiger and H. Simonnet 
(Bull. Soc. Chim . Biol., 1921, 3, 580—582).—The amylolytic 
activity of the pancreas in pigeons with polyneuritis is slightly 
less than in normal birds. Experiments with the liver did not 
yield concordant results. E. S. 

The Function of the Pancreas. Leo Adler (Arch. expt. Path. 
Pharm., 1921, 91, 110—124).—The author has previously shown 
that hibernating hedgehogs are roused and the body temperature 
brought to summer level by subcutaneous injection of extracts of 
thyroid or thymus, adrenaline, or certain amines derived from 
proteins. In the present paper, it is shown that a simultaneous 
injection of pancreas extract made from the pancreas of hiber¬ 
nating hedgehogs more or less completely suppresses the action of 
these substances. The suppression is less complete in the case of 
adrenaline than in the other cases. E. S. 

Heterogenetic Antigen and Hapten. XV. Karl Land- 
steiner ( Biochem . Z., 1921, 119, 294—306).—The soluble hetero¬ 
genetic antigens obtained from horse kidney by alcohol extraction 
are as active in vitro as the unchanged materials, but when injected 
into animals do not produce haemolysin. H. K. 
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The Enzymes of the Abdominal Adipose Tissue of the 
Common Turkey, Meleagris gallipavo, Joseph Samuel 
Hepburn (J. Amer. Chem. Soc., 1921, 43, 1963—1965).—Using 
the method previously applied to chicken fat (cf. Pennington and 
Hepburn, A., 1912, ii, 275), but taking tributyrin as the substrate 
for lipase and ethyl butyrate for esterase, catalase, lipase, and 
esterase were always found in the adipose tissue. Simple reductase 
and oxydase acting on phenolphthalein were usually present.' 
Tests for oxydases acting on a-naphthol and tricresol, and for 
protease gave negative results. Aldehyde reductase and peroxy- 
dases were found in several of the samples. W. G. 

The Selective Absorption of Potassium by Animal Cells. 
II. The Cause of Potassium Selection as Indicated by the 
Absorption of Rubidium and Caesium. Philip H. Mitchell, 
J. Walter Wilson, and Ralph E. Stanton (J. gen . Physiol ., 

1921, 4, 141—148).—Frog muscles, perfused with Ringer solution 

in which potassium has been replaced by caesium (or rubidium) in 
equivalent amount, and stimulated electrically during the per¬ 
fusion, absorb the caesium (or rubidium) in such a way as to be 
retained during a subsequent perfusion with potassium-free Ringer 
solution. The substitution of caesium (or rubidium) for potassium 
in the diet of rats leads to a replacement of potassium by that metal 
in the tissues. Rubidium and caesium are toxic, and in the presence 
or absence of potassium cause death. The physiological peculiarities 
of these metals may be related to their electronic structure, and 
hence to their comparative migration velocities. W. O. K. 

Physiological Significance of the Change in the Condition 
of Permeability in the Limiting Membrane of the Muscle 
Fibres. Gustav Embden and Erich Adler (Z. physiol. Chem ., 

1922, 118, 1—49).—The permeability of the limiting sheath of 
the muscle fibres of the gastrocnemius of the frog was studied 
under different physiological conditions. The diffusion of phos¬ 
phoric acid from the muscle into Ringer’s solution was adopted as 
the method for the estimation of the permeability. S. S. Z. 

Investigations on Potassium Paralysis. Hans Vogel (Z. 
physiol . Chem., 1922, 118, 50—95).—The speed with which potass¬ 
ium paralysis intervenes in the gastrocnemius of the frog runs 
parallel with the permeability of the limiting membrane of the 
muscle fibres as determined by the diffusion of phosphoric acid 
out of the muscle (see preceding abstract). This, of course, 
depends on the physiological condition of the muscle. The onset 
of the potassium paralysis of the muscle can therefore be utilised 
as a standard for the permeability of the limiting membrane of 
the muscle fibres. The author utilises the above observation to 
explain the different conclusions drawn by himself and Overton 
in an earlier investigation. g. g. z. 

The Influence of Asphyxiation on the Permeability of 
the Limiting Membrane of the Muscle Fibres. Max Simon 
(Z. physiol . Chem., 1922, 118, 96—122).—Asphyxiation increases 
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the permeability of the limiting membrane of the muscle fibres in 
the gastrocnemius of the frog. This can be demonstrated by 
replacing oxygen by hydrogen. The change is reversible. The 
permeability was determined both by the diffusion of phosphoric 
acid and by the production of paralysis by the potassium ion (see 
preceding abstracts). S. S. Z. 

The Influence of the Chemical Composition and the 
Physico-chemical Structure on the Function of Frog Muscles. 

Hans Behbendt (Z. physiol. Chem ., 1922, 118, 123—167).—• 
The lactacidogen content of the gastrocnemius and the adductor 
muscles of the frog is the same. The adductor muscles, however, 
contain sometimes more free phosphoric acid than the gastro¬ 
cnemius. The “ residual phosphoric acid ” (restphosphorsaiire) and 
the glycogen content is higher in the gastrocnemius than in the 
adductors. The physico-chemical properties of the two muscles 
as obtained by physiological methods are also compared. 

s. s. z. 

Chemistry of the Formation and Ripening of Honey. 

E. Sarin ( Biochem . Z., 1921, 120, 250—258).—Bees were fed with 
sucrose syrup, the honey collected and re-fed to the bees. This 
process was repeated three times. Examination of the honey 
at each stage indicated that invertase and diastase are specific 
products of the bees, but catalase, which only occurs in natural 
honey, is of plant origin. H. K. 

Influence of Organic Acids on the Formation and Ripening 
of Sugar-honey. E. Sarin (Biochem. Z., 1921, 120, 259 —* 
264).—The addition of acids to the sugar syrups used for feeding 
bees exerts a harmful effect on the biochemical processes of the 
formation and ripening of honey. H. K. 

Citric Acid Content of Milk and Milk Products. G. C. 

Supflee and B. Bellis (J. Biol. Chem., 1921, 48, 453—461).— 
From a series of estimations, it is shown (1) that the citric acid 
content of milk from different cow’s on the same ration shows a 
marked variation, (2) that there is no loss of citric acid during the 
process of drying or concentrating milk, (3) that the citric acid 
content decreases during ageing in the presence of highly developed 
acidity (cf. Sommer and Hart, A., 1918, i, 465). E. S. 

Day and Night Urine during Complete Rest, Laboratory 
Routine, Light Muscular Work, and Oxygen Administration. 

James Argyll Campbell and Thomas Arthur Webster (Biochem, 
t1921, 15, 660—664).—The night urine contained always less 
total nitrogen, more ammonia, less creatinine, urea, uric acid, and 
amino-acids, and was more acid than during the day. The phos¬ 
phate tide is considered to be due to the increased acidity, which 
in its turn is attributed to delayed excretion of certain fixed acids, 
formed in the cells during the day. The sulphur was evenly 
distributed between the day and the night. Administration of 
35—40% oxygen did not affect the composition of the urine. 

G. B. 

h 


vol. oxxn. i. 
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Viscometric and Stalagmometric Measurements of Urine* 

Ernst JofiL (Biochem. Z., 1921, 119, 93—107).—The viscosity 
of normal urine is 1*0 to 1*05. The presence of colloidal materials 
has a considerable influence on this value. H. K. 

Which Carbohydrates are excreted in the Urine of Sucklings 
when the Sucrose in the Food Exceeds the Assimilation 
Limit? A Method for the Quantitative Estimation of several 
Carbohydrates simultaneously in the Urine. Hans Mursch- 
hauser (j Biochem. Z ., 1921, 119, 328—338).—Experiments with 
babes under one year of age showed that sucrose administered 
in excess of the assimilation value appeared in the urine, partly 
unchanged and partly as dextrose and laevulose. The three sugars 
are estimated by determining the rotation and reducing power 
before and after inversion. H. K. 

Alkapton Chromogen. G. Katsch and G£za N4.uet 
{Biochem. Z ., 1921, 120, 212—217).—The ethereal extract of an 
alkapton urine poured on to unburnt lime acquires an evanescent 
vivid blue colour. The reaction is very sensitive. The urine of 
many individuals, after administration of homogentisic acid, 
slowly darkens, but homogentisic acid is not detectable. The 
supposed derivatives of this acid which give rise to this reaction 
are called alkapton chromogens. H. K. 

Chemistry of Diabetic Glycosuria. Al. Ionescu {Bui. Soc. 
Chim. Romdnia , 1921, 3, 97—104).—A theoretical paper, suggesting 
that glycosuria is due to a disturbance of the normal equilibrium 
between the diastatic reactions occurring in the blood. Thus, 
excessive hydrolytic action would result in the formation of con¬ 
siderable quantities of acids, ketones, and aldehydes, in the disposal 
of which the alkalinity of the blood would assist, but these would 
probably be chiefly converted into dextrose in quantities greater 
than could be dealt with by the liver. The blood would be affected 
in regard to the distribution of electrolytes between the white 
corpuscles and the serum, and, as a consequence, the activity of 
the liver in converting dextrose into glycogen would be diminished. 

J. K. 

The Types of Reaction of the Bile Pigments and the 
Quantitative Relation of Bilirubin to Cholesterol in the 
Blood during different Forms of Jaundice. F. Rosenthal 

and K. Meier {Arch, exjpt. Path. Pharm., 1921, 91, 246—271).— 
The forms of jaundice investigated were mainly experimental. 
In each case the type of diazonium reaction (cf. van den Bergh 
and Muller, A., 1917, ii, 58) given by the serum was determined 
and the cholesterol content of the latter estimated. The readiness 
with which bilirubin appears in the mine in each case was also 
noted. E. S. 

The Theory of Narcosis. I. Traebe and P. Klein {Biochem. 
Z. % 1921,120, 111—124).—The authors have examined the Tyndall 
effect and the ultramicroscopic behaviour of aqueous solutions 
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of a number of organic substances of slight or moderate solubility 
and find that some substances show two widely differing degrees 
of dispersity. Stalagmometric experiments on these show that 
the higher the dispersity the greater the effect on the surface 
tension of water. The results show that other factors besides those 
postulated in Traube’s theory of narcosis must play a part, 
for the hydrocarbons and alkyl haloids have little effect on the 
surface tension and yet are powerful narcotics. H. K. 

The Effective Strengths of Narcotics. I. Experiments 
on the Isolated Frog’s Heart. H. FIjhner ( Biochem. Z., 1921, 
120, 143—163).—The isonarcotic concentration of 40 narcotics 
has been determined on the isolated frog’s heart and the drop numbers 
have been compared, by means of Traube’s stalagmometer. Alcohols 
and their derivatives, paracetaldehyde, acetone, and ethyl ether have 
a marked effect on the surface tension. Esters are less active, but 
benzene and many alkyl haloids are inactive even in saturated 
solution. Apart from the alcohols and related derivatives, there 
is no correspondence between narcotic action and depression of 
surface activity as postulated by Traube’s theory. The narcotic 
concentrations, however, show a parallelism with the aqueous 
solubility in salt solutions. H. K. 

- The Action of some Derivatives of Chloroform with Special 
Reference to Traube’s Theory of the Action of Narcotics 
of the Aliphatic Series. Georg Joachimoglu (Biochem. Z. t 
1921, 120, 203—211).—Traube’s theory of narcosis is untenable. 
Among the chloro-derivatives of methane and ethane or ethylene, 
the narcotic action and surface activity are by no means parallel. 

H.K. 

F Barium Chloride Poisoning. Al. Ionescu (Bui. Soc. Chim. 
Bomdnia, 1921, 3, 94—97).—Investigation of a number of recent 
fatal cases of poisoning due to barium chloride confirms the observa¬ 
tions of Ogier and others that a very small proportion of the fatal 
dose is discoverable in the organs, positive results being only 
obtained by the Flandin-Danger method, and not by a combination 
of dialysis with the Fresenius-Babo process. It is suggested that 
it will be advisable in such cases to examine the bones, since these 
appear to take up the overwhelming proportion of the poison. 
The action of this is attributed, in agreement with previous workers, 
to irritation of the neuro-motor system. J. K. 

Toad Venom. Heinrich Wieland (Sitzber. bayer. Akad . 

1920, 329—343).—The formulae given to bufotalin and some 
of its derivatives by Wieland and Weil (A., 1913, i, 1343) must 
be changed, since it is found that bufotalin retains organic solvents 
of crystallisation most energetically. Bufotalin crystallised from 
alcohol is not C 16 H 24 0 4 , but C 26 H 36 0 6 ,C 2 H 6 0 (which has the same 
percentage composition). Crystals from ethyl acetate melt at 
154° and have the composition 2C 26 H 36 0 6 ,C 4 H g 0 2 . The solvent is 
given off slowly in a high vacuum at 150°, and on careful heating 
in a high vacuum at 225—>230° bufotalin sublimes. Of the six 

h 2 
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oxygen atoms, two are present as a lactone group, two as an acetyl 
group, and two are hydroxylic. Of the latter groups, one is capable 
of acetylation, which yields acetyl bufotalin , C 28 H 38 0 7 , m. p. 254°, 
and the other can be oxidised to a ketone group, present in bufo - 
talone, C^H^Og, m. p. 261°. Bufotalin is reduced by palladium 
black and hydrogen to tetrahydrobufotalin , C 26 H 40 O 6 , m. p. 204— 
205°. Bufotalien, formed by the action of concentrated hydro¬ 
chloric acid on bufotalin, is C^H^Og (not Ci 6 H 20 O 2 , as previously 
supposed). In its formation one molecular proportion of acetic 
acid and one of water are removed from bufotalin. Bufotalien 
melts at 222—223° and is yellow in colour. It is reduced cata- 
lytically by palladium to colourless bufotalan , C^HogOg, m. p. 198— 
199°, and hence contains four double bonds. Unlike its precursors, 
bufotalan does not give Liebermann’s cholesterol reaction with 
acetic anhydride and sulphuric acid. 

The carbon skeleton of bufotalin (apart from the acetyl group) 
is derived from a saturated hydrocarbon, C 24 H 42 , with eight hydrogen 
atoms less than the corresponding aliphatic one. Hence bufotalin 
contains four carbon rings. Now the bile acids are also derived 
from a complex, C 24 , with four rings, and, as was shown by Windaus 
and Neukirchen (A., 1920, i, 41), cholesterol differs from the bile 
acids by an additional ^opropyl group at the end of a side-chain, 
CHMe 2 *CH 2 *CH 2 *CH 2 *CHMe—, which in cholic acid is represented 
by COoH'CH^CH^CHMe—. Wicland considers it very probable 
that in bufotalin this side-chain is further oxidised to a y-lactone, 


and the chief problem at present is to convert 

CJI2 to 

bufotalan, C 24 H 38 0 3 , into cholanic acid, the parent sub¬ 

stance of the bile acids. 

A second crystalline toxic substance from the skin of the toad, 
previously called bufotalein by Wicland and Weil, is now named 
bufotalidin, C 26 H 36 0 7 , probably oxybufotalin. With alcohol of 
crystallisation, it melts at 175° and after heating in a high vacuum 
at 228—230°. 


Bufagin, the venom of the tropical toad Btifo agua , isolated by 
Abel and Macht (A., 1912, ii, 1193), is certainly not identical with 
bufotalin, and according to Faust, has only one-tenth of the physio¬ 
logical action of the latter. Wieland is not convinced that 
the molecular weight of bufagin has been correctly determined, 
and considers that Abel and Macht’s formula, C 18 H 24 0 4 , may 
require alteration to C 27 H 38 0 6 , which is that of a methyl ether 
of bufotalin. 

[The above toad venoms are heart poisons and pharmacologically 
similar to digitalis and strophanthus. Digitoxigenin is, according 
to Cloetta (A., 1921, i, 39), C 24 H 36 0 4 , and strophanthidin (cymari- 
genin, A., 1915, i, 704) has 23 or possibly also 24 carbon atoms. 
All these heart poisons from various animal and vegetable sources 
seem to be related to cholesterol and the bile acids.] G. B. 
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Chemistry of Vegetable Physiology and Agriculture. 


The Effect of Hydrogen-ion Concentration on the Pro¬ 
duction of Carbon Dioxide by Bacillus butyricus and Bacillus 
subtilis . Matilda Moldenhauer Brooks (J. Gen . Physiol ., 
1921, 4 , 177—186).—The rate of production of carbon dioxide by 
Bacillus butyricus and Bacillus subtilis is a maximum at p f . i 7 and 6 8 
respectively. If alkali be added to the culture at its optimum P n 
recovery in the rate of production takes place; if acid be added, 
recovery takes place only if the amount added be small and if 
it be neutralised by an equivalent amount of acid. W. 0. K. 

Bacteria as a Source of the Water-Soluble B-Vitamin. 

Samuel R. Damon (J. Biol . Chem ., 1921, 48 , 379—384).—Feeding 
experiments on rats indicate that B. paratyphosus, B., B. coli , and 
B. subtilis do not produce vitamin-B (cf. Pacini and Russell, A., 
1918, i, 329). E. S. 

Characteristics of certain Pentose-destroying Bacteria, 
especially as Concerns their Action on Arabinose and Xylose. 

E. B. Fred, W. H. Peterson, and J. A. Anderson (J. Biol. Chem., 
1921, 48 , 385—411; cf. A., 1920, i, 406, 513, 911).—Pure cultures 
of twelve strains of lactic acid bacteria were isolated from corn 
silage and sauerkraut. They are classified in two main divisions, 
according as they ferment laevulose with or without the production 
of mannitol, further subdivision depending on their fermentative 
ability towards various sugars. The fermentation of arabinose 
and xylose by these bacteria results in the formation of acetic 
acid, lactic acid, and carbon dioxide. The two acids are formed in 
approximately equimolecular proportions, the main fine of ferment¬ 
ation being, apparently, simple cleavage into acetic and lactic 
acids. The mannitol-forming bacteria also slowly ferment lactic 
acid to acetic acid and carbon dioxide. E. S. 


The Attack of Dextrose and Laevulose by the Pyocyanic 
Bacillus. E. Aubel (Compt. rend., 1921, 173 , 1493—1495).— 
Amongst the products of the decomposition of dextrose and laevulose 
by the pyocyanic bacillus, alcohol, acetic acid, and formic acid have 
invariably been found. Lactic acid has also been found as a by¬ 
product from laevulose. The degradation of the two hexoses under 
these conditions is considered to proceed as follows. 


Hexose -> methylglyoxal ->pyruvic acid-> acetaldehyde 

I 


y, alcohol 
^acetic acid 


acetic acid+form aldehyde —> formic acid 


W. G. 


Action of Acids on Fermentation by Yeast. R. Somogyi 
(Biochem. Z., 1921, 120 , 100—102).—Acids exert a harmful effect 
on fermentation by yeast. This is proved by the examination of 
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the action of thirteen acids, organic and inorganic, at concen¬ 
trations between JV/6 and Nj 1500. The inhibitory action does 
not appear to be solely dependent on the hydrogen-ion concen¬ 
tration, but on other physical properties as well. H. K. 

The Change undergone by Nitrogenous Substances in the 
Final Phases of Yeast Autolysis. Nicolaus N. Ivanov 
(Biochem. Z. 9 1921, 120 , 1—24; cf. A., 1918, i, 365).—If, after 
yeast autolysis has proceeded for some time the solution be made 
alkaline, the ensuing autolysis is accompanied by an increase of 
protein nitrogen (as estimated by Stutzer’s method), at the expense 
of the original protein decomposition products which are pre- 
cipitable by lead acetate and phosphotungstic acid. The amino- 
nitrogen, however, as determined by. Van Slyke’s method, is 
unchanged. If the autolysis in alkaline solution is allowed to 
continue at a higher temperature, for example, 60°, there is a loss 
of amino-nitrogen unaccompanied by any increase of protein - 
nitrogen. This is interpreted as being due to the formation of 
humin-like substances at the expense of the amino-acids of the 
autolysate and carbohydrates. H. K. 

The Influence of Fermentation Products on the Decomposi¬ 
tion of Proteins in Yeast. Nicolaus N. Ivanov {Biochem. Z., 
1921, 120 , 62—80).—During the process of fermentation sub¬ 
stances are formed which inhibit the decomposition of protein. 
It is shown experimentally that the inhibition is the result of two 
factors, (1) production of alcohol during fermentation, (2) develop¬ 
ment of acidity; the former plays the greater role. H. K. 

Protein Decomposition in Yeast during Fermentation, 

Nicolaus N. Ivanov ( Biochem . Z 1921, 120 , 25—61).—Stutzer’s 
method {J. Landw., 1880, 28 , 103) for the estimation of 
proteins in solutions by precipitation with cupric hydroxide does 
not differentiate between proteins and humins. During the fer¬ 
mentation of sugar by yeast there is decomposition of protein, 
earlier statements to the contrary being based on results obtained 
by Stutzer’s method, the humins formed being stable to the proteo¬ 
lytic enzymes present and compensating for the loss of protein. 
Meyer’s “ excrements of fermentation ” are probably humin-like 
substances. H. K. 

Effect of certain Stimulating Substances on the Invertase 
Activity of Yeast. Elizabeth W. Miller (J. Biol. Chem ., 1921, 
48 , 329—346).—The addition of an alcoholic or aqueous yeast 
extract to growing yeast is known to stimulate both growth and 
formation of invertase. It is now shown that these two effects 
are produced by different substances, a partial separation of which 
may be effected by removal of the growth stimulant by extraction 
with benzene, adsorption with Fuller’s earth, or precipitation with 
phosphotungstic acid. The substance accelerating invertase forma¬ 
tion is also contained in high concentration in a gummy precipitate 
which separates from alcoholic extracts of yeast. Its action is 
not of the nature of a co-enzyme, since it is without influence on 
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invertase itself; moreover, although Abderhalden and Schaumann 
(A., 1919, i, 108) found that yeast extract increased the invertase 
activity of both dried yeast and maceration juioe, the increase 
was so small as to fall within the limits of experimental error. 
Extracts of wheat germ also stimulate growth but do not increase 
the invertase concentration in yeast. E. S. 

The Lactase Content and the Fermenting Power of Lactose* 
fermenting Yeasts. Richard WillstAtter and Gertrud 
Oppenheimer (Z. physiol . Chem., 1922, 118, 168—188).— 
Lactase can be obtained from fresh yeast without previously 
destroying the cell, providing that the acidity is neutralised. The 
lactose-splitting activity of yeasts, sometimes even of the same 
strain, varies within very wide limits. In some cases lactose is 
fermented more quickly than an equivalent mixture of dextrose 
and galactose. It is also shown that in certain cases the fermen¬ 
tation of lactose proceeds almost as quickly as, or perhaps more 
quickly than, the hydrolysis of the disaccharide. When the fer¬ 
mentation is interrupted in such cases no monosaccharides are 
found in the fermenting medium. This differs from the mechanism 
of the fermentation of sucrose, when hydrolysis takes place almost 
immediately. It is concluded that lactose-fermenting yeasts can 
ferment that sugar without hydrolysing it and therefore contain 
a lactose-zymase. S. S. Z. 

Vitamin Requirements of certain Yeasts and Bacteria. 

Casimir Funk and Harry E. Dubin (J. Biol. Chem., 1921, 48, 
437—443).—By shaking autolysed yeast with either Fuller’s earth 
or “ norit ” vitamin-2? is completely removed; the filtrate, however, 
still promotes the growth of yeast. The authors conclude that a 
hitherto unknown vitamin, for which the name vitamin-2) is 
suggested, is present in yeast. E. S. 

The Rdle of Acetaldehyde in Alcoholic Fermentation. 

A. Fernbach and M. Schoen (Bull. inst. Pasteur , 1920, 18, 385— 
406).—A review of the present state of knowledge of the subject, 
with special reference to the work, already published, of Neubauer 
and Fromherz, Neuberg and others, Maze and Lintner, Liebig, 
J. B. Dumas, Connstein, Leudeke, and the authors. 

Chemical Abstracts. 

The Lipase of Aspergillus niger (van Tiegh). Robert 
Schenker (Biochem. Z. y 1921, 120, 164—196).—A pure culture of 
Aspergillus niger (identical with Brenner’s p-strain) showed growth 
on various glycerides, especially triacetin, but no growth on ethyl 
esters. The Hpase present can be extracted, with water or glycerol, 
in the form of a press-juice, or as a stable acetone-treated prepara¬ 
tion. Fatty media favour the development of the enzyme more 
than media containing glycerol or sucrose. The optimum tem¬ 
perature for the enzyme is 40°, and the optimum reaction of the 
solution, for its activity, neutral or weakly acid. H. K. 
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The Toxicity of Different Nitrophenols towards Aspergillus 
niger . L. Plantefol (Compt. rend., 1922, 174, 123—126).— 
Phenol and its nitro-derivatives are toxic towards Aspergillus niger , 
the nitro-derivatives being more toxic than phenol itself. Of the 
three mononitrophenols, the ortho is the least and the para the 
most toxic. 2 : 4-Dinitrophenol is one hundred times more toxic 
than phenol and ten times more toxic than the most toxic mono- 
nitrophenol. 2:4: 6-Trinitrophenol is about as toxic as m-nitro- 
phenol. W. G. 

Bactericidal Action of the Quinones and Allied Compounds. 

Gilbert Thomas Morgan and Evelyn Ashley CoorER (Biochem. 
«/., 1921, 15, 587—594).—When proteins are added to solutions 
of p-benzoquinone, the latter slowly disappears and quinol can be 
detected; the quinone seems to react as a peroxide and differs 
fundamentally from phenols, which are merely protein precipitants. 
p-Benzoquinone is 80—190 times as effective in destroying B. 
typhosus as quinol or phenol. Jn ascending a homologous series, 
the quinones become less, the phenols more bactericidal; thymo- 
quinone is less effective than thymol/ The authors incline to the 
view that the high bactericidal power of benzoquinone is con¬ 
nected with the interaction of nascent peroxide molecules with the 
bacterial protoplasm. G. B. 

Theory of Disinfection. T. Traube and R. Somogyi ( Biochem . 
Z., 1921, 120, 90—99).—Experiments with Staphylococcus and 
Bacillus coll show that apart from disinfectants of the type of 
potassium permanganate and hydrogen peroxide, which act chemi¬ 
cally, physical forces are the deciding factor, such as surface activity, 
adsorption, flocculation, and other properties. H. K. 

P H Again. I. Traube ( Biochem . Z., 1921, 120, 108—110). — 
The author's contention is that P H is too much in the fore¬ 
ground to the exclusion of other factors. H. K. 

Conditions for the Biological Action of Rontgen Rays. I. 

Eugen Petry ( Biochem . Z., 1921, 119, 23—44).—The inhibitory 
action of Rontgen rays on the growth of seeds could not be influenced 
by temperature changes, lack of oxygen, or by the presence of 
potassium cyanide. The action is therefore not connected with 
the respiratory processes. The small temperature coefficient points 
to the action being photochemical. H. K. 

The Action of Bases and Salts on Biocolloids and Cell 
Masses. D. T. MacDougall ( Proc . Amer. Phil. Soc. t 1921, 60 , 15 — 
30).—A study of the swelling of biocolloids in dilute salt solutions in 
connexion with the suggestion that the chief effect of salts in nutrient 
solutions is in restricting, limiting, or defining the hydration of the 
cell colloids. Hydroxides of the metallic bases were found to 
decrease the swelling of plates of agar in the order : calcium, 
potassium, sodium, in concentrations of 0*01 molar. The chlorides 
show the same relative action. Hydration of agar is increased by 
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the hydroxides of these metals at 0*001#, but no well-defined 
differences between the metals could be observed. Similar effects 
were produced by chlorides of calcium, magnesium, potassium, and 
sodium at 0*0001.3/, and potassium and sodium at 0*001 M. The 
purified .agar used in the experiments has a p l{ value of 6*5 and 
swells more in hydrochloric acid of p n 4*2 than in pure water. 
The range over which large swelling of the agar occurs is from 
4*2 to 11. It also swells largely in 0*0001iJ/ sodium and potassium 
nitrates, but not in the sulphates. Similar measurements were 
also made on the swelling of gelatin. The gelatin used had a p a 
value of 5*2 and it was noted that both hydrogen and hydroxyl ions 
caused increasing swelling with reference to the isoelectric point, 
at which minimum swelling occurred. The swelling in 0*000 IM 
potassium chloride (p n =5*7) was not much greater than in water; 
the swelling in potassium chloride 0*001 If (Pu=?5*8) is about double 
that in water. Calcium chloride solutions induce maximum swell¬ 
ing at 0*001 M, but depress hydration as the concentration increases 
or decreases from OOOlil/. The interest of these results lies in 
the fact that a mixture of a vegetable mucilage (pentosan) type 
of colloid with a protein colloid exemplifies many of the reactions 
of living or dead cell masses. Experiments were therefore continued 
with plates of gelatin 3 : agar 2 parts, and gelatin 2 : agar 3 parts. 
In the latter, sensitiveness to hydrogen ions was more marked 
than in the case of agar alone, but the effect of potassium chloride 
is about the same as that upon agar alone. The mixture in which 
gelatin predominated showed increase of swelling as p n was increased 
to 2*01, whilst potassium chloride showed an effect similar to its 
effect on agar. The work was then extended to living and dead cell 
masses, such as sections from the roots of Zea mais (dominantly 
pentosan), which were closely parallel to those of the agar 3 : gelatin 
2 mixture. Roots of strawberry showed different hydration reactions 
depending on whether they were grown in saline soils or in sand, 
the latter showing greater hydration. Joints of Opuntia (dominantly 
pentosan) showed maximum swelling in O’OlA-potassium hydroxide, 
hydrogen chloride at 0*001#, and potassium chloride at 0*0000/, 
all in excess of the swelling in water. The changes in volume of 
living cell masses in hydrating solutions include osmotic-plasmolytic 
effects in the alteration of the volume of the included cells. The 
hydration of dead cell masses includes possible osmotic action of 
cell-walls. Chemical Abstracts. 

Action of Neutral Salts on Plant Plasma. II. Huoo 
Kahho (Biochem. Z ., 1921, 120 , 125—142).—The coagulating 
action of neutral salts on plant plasma (sections of Tradescantia 
zebrina) depends on both ions, the anions playing a greater part 
than the kations. The coagulating property of anions falls off in 
the order CNS > I > Br > N0 3 > Acetate > Cl > Tartrate > Citrate > 
S0 4 and of the kations K>NH 4 >Na>Sr,Mg,Ba,Ca. The order 
of the ions is substantially the lyotrope series, but in the reverse 
order of their action on protein. The possible reasons tor this 
are discussed. H. K. 
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The Occurrence and Action of Saccharophosphatase in 
the Organism of the Plant. Antonin Nemec and FrantuSek 
DucHoft (Biochem. Z., 1921, 119, 73—80).—The sodium and 
calcium salts of artificially prepared saccharophosphoric acid 
are hydrolysed with formation of free phosphoric acid by the 
resting seeds of the higher cultivated plants as well as by the 
leaves of Solarium tuberosum. Aqueous extracts of the seeds 
have the same power, but to a lesser degree. Alkali is inimical 
to the action of the enzyme, the optimum acidity being 0*03 N for 
saccharophosphatase and 0 , 0042V for the autolytic phosphatase 
of the seeds. H. K. 

Pectic Substances of Plants. II. Preliminary Investiga¬ 
tion of the Chemistry of the Cell-walls of Plants. Donald 
Herbert Frank Clayson, Frederick Walter Norris, and 
Samuel Barnett Schryver ( Biochem. J 1921, 15, 643—653; 
cf. A., 1917, i, 245).—The authors call cytopentans substances 
related to Schulze’s hemicelluloscs, which are extracted by cold 
W-sodium hydroxide and then precipitated by addition of alcohol. 
They are coloured blue by iodine, and do not reduce Fehling’s solution 
until after hydrolysis by acids, when they give 40—85% of pento¬ 
sans. Cytopentans form a relatively small part of crude pectin, 
and the name cytopectic acid is suggested for the rest. The 
samples of this acid from six species of plants contained 4T22— 
42*88% C, 5*31—5*71% H, and 0*15—0*85% ash . [a]g , +20O® to 
+280°. The percentage of methyl alcohol set free by sodium 
hydroxide was 0*16—0*42% (cf. von Fellenberg, A., 1918, i, 215, 
and Tutin, A., 1921, i, 751). G. B. 

Incrustive Substances of Plants. II. Erich Schmidt and 
Franz Duysen (Ber., 1921, 54, [2?], 3241—3244; cf. A., 1921, 
i, 912).—The removal of incrustive substances is effected more 
conveniently by means of a solution of chlorine dioxide in acetic 
acid (50%) than by alternate treatment with chlorine peroxide 
and sodium sulphite; the method has the advantage that the 
attacked incrustations remain dissolved in the acid. Subsequently, 
the presence of polysaccharides which give a blue coloration in 
the tissues can be demonstrated readily by means of zinc chloride- 
iodine solution which gives untrustworthy results in the pre¬ 
sence of the incrustations. The simple manipulation required 
and the stability of the solutions render the chlorine dioxide- 
acetic acid valuable for micro-chemical investigations. The 
reagent causes the cell-walls to swell slightly, but this action occurs 
so uniformly that the anatomical features of the plant are not 
altered thereby. H. W. 

The Detection of the Pseudo-bases of Anthocyanidins in 

Plant-tissues. Raoul Combes (Compt. rend., 1921, 174, 58— 
61).—The substances characterised by Noack in the amyl alcohol 
extracts of leaves of Polygonum compactum and Ampelopsis 
hederac$a and the pericarps of Aesculus hippocastanum as antho- 
cyanidin pseudo-bases (cf. Z. Botmik , 1918, 10, 561) Vere probably 
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phlobatannins and the red substances he obtained by the action 
of acids which he considered as anthocyanidins were probably 
phlobaphens. The author does not consider that Willst&tters 
method for the separation of anthocyanidins and anthocyanins 
by means of amyl alcohol can be applied to the detection of pseudo¬ 
bases of anthocyanidin in plant-tissues. It is necessary to extract 
the pigments and characterise them by examining the pure products 
to obtain conclusive results. W. G. 

Effect of Temperature and of the Concentration of Hydrogen 
Ions on the Rate of Destruction of Antiscorbutic Vitamin 
(Vitamin-C). H. C. Sherman, V. K. La Mer, and H. L. Camp¬ 
bell (Proc. Nat. Acad . Sci ., 1921, 7, 279—281).—Guinea pigs 
were used and both the survival period and post-mortem findings 
were taken into account in estimating activity of solutions. 
Boiling tomato juice (P n 4*3) for one hour destroyed 50%, for four 
hours 68%; the curve is much flatter than for a unimolecular 
reaction. The temperature coefficient for 10° between 60° and 
80° was 1*23, between 80° and 100°, 1T2. Partial neutralisation 
or making alkaline causes the vitamin to be destroyed at a some¬ 
what greater rate. Ninety to ninety-five % is destroyed in five 
days even at 10°, at an alkalinity of only P H — 9 (cf. Deft, A., 1920, 
i, 460). G. B. 

Occurrence of a Crystalline Tannin in the Leaves of the 
Acer ginnala. Arthur George Perkin and Yoshisuke Uyeda 
(T., 1922, 121, 66—76). 

Barbassu Nuts, Henri Jumelle (Mat. grasses , 1921, 13, 
5878—5879).—The nuts (genus Orbignia) contain: Water 4*21%, 
oil 66*12%, carbohydrates 14*47%, protein 7*18%, cellulose 5*99%, 
ash 2*03%. The oil has the following constants: m. p. 26°, 
solidification point, 22*7°, saponification number, 247*7, ether 
number, 242*9, iodine number, 16*83, Reiehert-Meissl number, 6*2, 
Polenske number, 11*3, glycerol 13*2%. The cake has the follow¬ 
ing composition: Water 11*59, oil 6*50, proteins 19*81, carbo¬ 
hydrates 40, cellulose 16*50, ash 5*60%. Chemical Abstracts. 

Application of Bourquelot’s Biochemical Method to some 
Members of the Caryophyllacece and Papilionacece. Charles 
Vergelot (Bull. Soc. chim. Biol., 1921, 3, 513—519).—By the 
successive action of invertase and omulsin on plant extracts, and 
observation of the rotation and reducing power, the author con¬ 
cludes that Stellaria holostea contains sucrose, but Saponaria 
officinalis, Genista sagittalis, Ervumhirsutum, and Anthyllis vulneraria 
contain other unknown sugars. Glucosides are indicated in most 
cases, and their extraction might be attempted from Genista 
sagittalis , Ervum tetraspermum , and Saponaria officinalis . G. B. 

The Food Relations of Fusarium lini. Yoshihiko Tochinai 
(Ann. Phytopath. Soc. Japan , 1920,1, 22—33).—The fungus utilises 
carbohydrates as sources of carbon in the following descending 
order; inulin, dextrose, maltose, arabin, soluble starch, leevulose, 
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galactose, sucrose, and lactose. As indicated by the growth made, 
organic acids as sources of carbon are unfavourable to the fungus; 
the descending order of utilisation is as follows: succinic, malic, 
citric, fumade, maleic, and racemic acids. d-Tartaric acid is more 
readily assimilated than l -tartaric acid. Mannitol, but not glycerol, 
is a favourable source of carbon. Phenol derivatives prevent 
growth. Organic nitrogen compounds, particularly amides, are 
far better sources of nitrogen than inorganic compounds. 

Chemical Abstracts. 

Hazel-nut oil and the Estimation of Arachidic acid. J. 

Pritzker and R. Jungkunz (Z. Unters. Nahr. Oenussm ., 1921, 
42, 232—241).—The following characters were given by two 
samples of hazel-nut oil prepared in the laboratory: d' r> 0*9152, 
0*9156; n D 54*2, 54*4; acid number 0*8, 1*7 ; saponification number 
191*8, 189*1; iodine number (Hanus) 83*8, 85*4; Reichert-Meissl 
number 1*54; Polenske number 0*5; unsaponifiable matter 
0*58%. Thorough investigation showed that there was no 
arachidic acid present. The following acetone method was used 
for the estimation of arachidic acid : 20 grams of the oil were 
saponified with 40 c.c. of 20% potassium hydroxide, and the 
clear solution was diluted with 50 c.c. of hot water and 20 c.c. 
of 25% hydrochloric acid were added. After fifteen minutes, 
the fatty acids were separated and dissolved in 180 c.c. of 
boiling acetone. Twenty c.c. of A-aqueous potassium hydroxide 
were added and the solution was allowed to cool and kept at 15° 
for half an hour. The crystals obtained were washed several 
times with small quantities of acetone, dissolved in water, the 
fatty acids liberated with hydrochloric acid, and dissolved by 
warming with 50 c.c. of 90% alcohol. The solution was slowly 
cooled and left for three hours at 15°. If arachidic acid is present, 
the precipitate consists of fine lamina?. It is filtered, washed 
three times with 10 c.c. of 90% alcohol, and transferred to a 
weighed flask by dissolving in boiling alcohol. The alcohol is 
evaporated and the residue dried at 100° and weighed. Crude 
arachidic acid has m. p. 72—75°. If the m. p. is below 70°, the 
residue must be again rccrystallised from 90% alcohol and re weighed. 
The quantity obtained is corrected for its solubility in 90% alcohol. 
This method does not require large quantities of alcohol and ether, 
and the troublesome manipulation of the lead soap is avoided. 
Schadlers and Knorr's colour reactions for hazel-nut oil are found 
to be untrustworthy. H. Q\ R. 

The Chemical Constituents of some LorantMcetp. D. H. 

Wester (Eec. trav. cHw ., 1921, 40, 707—723).—Leaves of Loranthus 
pcnlarulrus, L. globosus , L. atropurp u reus , and Vi scum album' were 
examined with respect to their chemical constituents. The ash 
of the leaves was determined and also the percentage of manganese 
in the ash, figures for the latter being rather high. From the first 
two species a glucoside identical with quercitrin was isolated, 
although its properties were not in all respects identical with those 
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previously described. The author states that a previous specimen 
of quercitrin prepared by him showed similar discrepancies, m. p. 
being 174—176°, not 182—185°, and the benzoate has m. p. 187— 
189°, not 239°, whilst the author’s specimens recombine with 
water of crystallisation which is lost on heating and the solubility 
in 95% alcohol is 1 part in 70*5 parts, not 1 in 229. 

The m. p. of quercitrin from Loranthus is lowered as the substance 
is purified. Its solubility in various solvents is described qualita¬ 
tively and, in some cases, quantitatively. Three reactions are 
given which serve to distinguish quercitrin from quercetin : with 
ferric chloride and ether, the latter gives characteristic colours, 
the former no reaction; with zinc and hydrochloric acid in presence 
of amyl alcohol, the former gives a red coloration after some hours, 
the latter a yellow tint; with a soluble silver salt, the former gives 
no reaction, the latter a red coloration which turns blue and finally 
gives a black precipitate df metallic silver. The last test is stated 
to confirm the formula for quercitrin suggested by Perkin and 
Everest (“ The Natural Colouring Matters,” 1918). The brown 
coloration given by both substances on boiling with ferric chloride 
is due to separation of colloidal ferric hydroxide. Quercetin has 
d 1*6; that of quercitrin is lower. 

The glucoside sugar consists entirely of rhamnose. Wax from 
Loranthus species is complex; the only constituent definitely 
identified is melissic alcohol, but this was not found in L . atro - 
purpureus, neither was quercitrin obtained from this species. 
Viscurn album does not contain invertase, reductase, amylase, 
emulsin, tannin, nor glucoside; however, xanthophyllin and a 
volatile alkaloid were obtained, but the experience of previous 
workers that it is difficult to extract pure substances from this 
species is confirmed. H. J. E. 

The Presence of Sucrose and Aucubin in the Seeds of 
Melanipyrutn arvense , L. Marc Bridel and (Mlle) Marie 
Braecke (Compt. rend., 1921, 173, 1403—1405; cf. A., 1921, 
i, 840).—The presence of a glucoside in the seeds of Melampyrum 
arvense, decomposable by emulsin giving a black product has 
previously been indicated ( loc. citJ). Aucubin has now been 
extracted in definite crystalline form from these seeds, and sucrose 
has also been isolated. Ludwig and Muller have isolated a glucoside 
from these seeds (cf. Archiv Pharm ., 1872, 199, 6), which they 
considered to be identical with rhinanthin obtained from the seeds 
of Rhinanthus Crista-Galli, L. (Archiv Pharm., 1870, 192, 199), 
but the authors consider further work is necessary to establish 
the identity or otherwise of aucubin and rhinanthin. W. G. 

The Changes which Oranges Undergo on Keeping. G. 

AndrIs (Compt. rend., 1921, 173, 1399—1401).—When oranges, 
cut in halves, are kept under sterile conditions they undergo a 
slight loss in weight, which is accompanied by a marked loss in 
acidity and a slighter diminution in sugar content together with 
inversion of some of the sucrose. These changes are not entirely 
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due to oxidation, as they proceed to a less extent in a vacuum. 
It is probable that there is also some diastatic action. W. G. 

Presence in Several Indigenous Orchids of Glucosides 
yielding Coumarin on Hydrolysis. H. H&rissey and P* 
Delattney (Bull. Soc. Chirn. Biol., 1921, 3, 573—579).—A gluooside 
yielding coumarin on hydrolysis by dilute sulphuric acid or by 
emulsin is contained in the following three species of orchids: 
Orchis purpurea, Iluds., 0. Simia, Lam., 0 . militaris , L. (cf. 
Bourquelot and Herissey, A., 1920, i, 586). This glucoside is 
not identical with loroglossin (Bourquelot and Bridel, A., 1919, 
i, 243; Delauney, A., 1920, i, 801, and A., 1921, i, 296), which does 
not yield coumarin on hydrolysis. E. S. 

Occurrence of Ellagic Acid in Rubus Idaeus. The Cause 
of the Clouding of Raspberry Juice. Hermann Kunz-Krause 
(Arch. Pharm ., 1921, 259, 193—206).—Raspberry juice on keeping 
becomes cloudy owing to the deposition of a small quantity of a 
microcrystalline substance, the formation of which is accelerated 
by the addition of small quantities of a mineral acid. This deposit 
was collected, and decolorised and purified by warming in sodium 
hydroxide solution with hydrogen peroxide, and reprecipitating 
with acetic acid, and was identified as ellagic acid by analysis 
of its pyridine compound, (C 14 Hg0 8 ,H 2 0),2C 5 H 6 N, and by 
characteristic reactions with alkali hydroxides, ferric chloride, 
nitrous acid, etc. The ellagic acid does not apparently exist as 
such in the fruit itself or initially in the fruit juice, but originates 
from a molecular complex of a higher order such as a tannoid or, 
possibly even, from the red colouring matter of the fruit. 

G. P. M. 

Water-soluble Colouring Matters of the Schizophycece . 
Karl Boresch ( Biochem. Z ., 1921, 119, 166—214).—The aqueous 
extracts of the water-soluble colouring matters of pure cultures 
of numerous species of Schizophycece were examined spectrophoto- 
metrically. Phycocyan, a blue colouring matter with a maximum 
absorption between the C and D lines, occurred alone in some 
species, in others mixed with phycoerythrin, a red colouring matter 
with an orange-yellow fluorescence and an absorption ma xim um 
in the green between the fines D and E . The latter pigment also 
occurred singly in certain species. When mixed, the two pigments 
were separable by capillary analysis. H. K. 

Sakoa Oil from Madagascar. Henri J umelle (Mat. grasses , 
1921, 13, 5854—5855).—Sakoa is the name given to Sclerocarpa 
caffra . The fruits are drupes and have an acid pulp owing to the 
presence of citric acid. The seeds contain 56% of oil having the 
following constants : d lh 0*9167, ti 40 1*460, saponification number 
193*5, iodine number 76*6, Reichert-Meissl number 0*1, Polenske 
number 0*45, unsaponifiable matter 0*6%, m. p. of fatty acids 25°. 
The oil is non-drying. Chemical Abstracts. 
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Alcohol-soluble ProteiU o! the Caryopsis oi Sorghum 
vulgare . 1. Extraction and Identification. Sabato Visoo 

(Arch. Farm, sperim. Sci. aff., 1921, 31, 173—176).—Hot 70% 
aqueous alcohol extracts from the ground caryopsis of Sorghum 
vulgare about 3*5% of a nitrogenous substance, which is named 
sorgein and is classified with the prolamines. It gives the principal 
colour reactions of the proteins, but not the Adamkiewicz or the 
Liebermann reaction. In the isolation of the compound, two 
fractions were obtained which contain respectively 11*19% and 
13*61% of nitrogen and may be different compounds. T. H. P. 

The Biochemistry of Tobacco. II. Tobacco Seeds. 

G. Paris (Bot. tec. [R. ist. sci. sper. tdbacco y Scafati], 1920, 17, 
101—115; cf. A., 1917, ii, 227).—The entire seed contains : water, 
9*17%; crude protein, 21-87%; fat, 37*68%; amides and sugar, 
6*05%; pentosans, 2*9%; cellulose, 7*15%, and ash, 3*84%. 
The ash contains S0 3 , 1*97%; P 2 0 6 , 22*12%; Na 2 0, 3*48%; 
K 2 0, 28*5%; CaO, 9*54%; MgO, 14*63%. A sample of oil from 
Kentucky tobacco seed had d 15 0*9408; temperature of solidifi¬ 
cation, 12°; acid number, 4; saponification number, 196; iodine 
number, 132*8; ether number, 192. The oil consisted of about 
52*4% of olein, 22*1% of linolein, and 23*9% of palmitin. No 
nicotine was found in tobacco seed, except in slight quantities 
in the germinating seed. The dry, fat-free seed contained 6*5% 
of total nitrogen, 3*76% of protein nitrogen, 2*39% of nuclem 
nitrogen, and 0*35% of non-protein nitrogen. The presence of 
arginine was established. Chemical Abstracts. 

Hesperidine-like Substances in the Unibelliferce . Harold 

Nilsson ( Svensk Farm. Tidskr. y 1921, 25, 233—238).—The paper 
gives a brief resume of the chemistry, properties, and tests for 
hesperidine. Microscopic sections are best made after fixing with 
lactic acid and freezing. Microscopically the alkaloid is detected 
as spherocrysts and sheaves. These are soluble in pyridine and 
quinoline. Seventy specimens were examined; either the sphero¬ 
crysts or sheaves were noted in the leaves and stems of the follow¬ 
ing : Angelica archangelica , A. atropurpurea, A. decurrens , A. 
litoralis, A. silvestris , Acthusa cynapium , Bubon galbanum , Conium 
rnaculcUum , Ferula communis , F. neapolitana , F. scorodosma y Itn- 
peratoria ostruthium y /. hispanica , Libanotis siberica , Ligusticum 
scoticum , Sesili glaucum , S. tenuifolium , Trinia vulgaris. The 
presence of the alkaloid was also confirmed by chemical tests. In 
the fourth, sixth, and eighth there was also a positive test for the 
fruit. Chemical Abstracts. 

Action of Coal Gas on Plants. C. Wehmer (Bied. Zentr 
1921, 50, 425—428).—The author has examined the effect of coal 
gas on three- to seven-year old trees grown in pots. In winter, 
the trees are scarcely affected, but in spring they wither and 
gradually die. Fir and elm trees are especially sensitive, then 
come maple, whilst lime trees are least sensitive. The trees survive 
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the action of coal gas in the autumn. From these experiments 
and further experiments on twigs immersed in water saturated 
with coal gas it is concluded that the harmful effect of coal gas 
is most pronounced when the root system commences its activity 
after winter, and is not due to action on the foliage. The harmful 
effect is due to certain constituents in the gas, particularly those 
which impart an odour to the gas. Hydrocyanic acid is particularly 
harmful. W. G. 

Availability of Organic Nitrogenous Compounds. C. S. 

Robinson, O. B. Winter, and E. J. Miller (J. lnd . Eng . Chem., 
1921, 13, 933—936).—It is probable that all amino-nitrogen present 
in soil in the form of a-amino-acids and a portion of that nitrogen 
present as acid amides may be added to the class of substances 
constituting the source of immediately available nitrogen, the chief 
members of this class being inorganic compounds of ammonia and 
nitric acid. Peptides may form a class of potentially available 
compounds; in some cases the peptides in fertilisers are readily 
hydrolysed to amino-acids and primary and secondary amines. 

Effect of Alum on Silicate Colloids. C. S. Scofield (/. 
Washington Acad. Sci ., 1921, 11, 438—439).—The removal of 
soluble salts from certain soils of the western United States by 
irrigation and drainage leads to serious trouble through the effect 
of colloidal silicates, principally sodium silicate, on soil texture. 
By the addition of alum as a dressing insoluble aluminium silicates 
are formed and sodium sulphate thereby formed is removable in 
drainage. Analyses of the drainage from soils to which aluminium 
sulphate had been applied showed that practically all the aluminium 
had been precipitated by the soil and that equivalent amounts of 
sodium, calcium, and magnesium had been liberated combined 
with the sulphate radicle. G. W. R. 

The Flocculation of Soils. II. Norman M. Comber (J. Agric. 
Sci., 1921, 11, 450—471).—“ Direct ” flocculation of the clay soils 
by salts of iron and aluminium occurs in a manner precisely similar 
to the coagulation of electro-negative suspensoids by electrolytes. 

Indirect ” flocculation by neutral salts and some acids results 
from interaction with the constituents of the clay particle whereby 
normal flocculating agents are produced. The “ abnormal ” 
flocculation of clay by calcium hydroxide is a result of the reaction 
of lime with the emulsoid surface layer of the clay particle, and 
does not depend on the formation of calcium carbonate. The 
difference in the action of flocculating agents on clay and silt 
particles depends entirely on the relative proportions of emulsoid 
surface layer to core in the particle. (See also J. Soc. Chem . 
Ind ., 1922, 69 a .) A. G. P. 
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The Chemical Nature of Mineral Lubricating Oils. A. E. 

Dunstan and E. B. Thole (J. Inst . Petroleum Tech ., 1921, 7, 
417—421).—Mineral lubricating oils appear to contain but a small 
percentage of paraffin hydrocarbons of the C n H 2n+2 series, and 
consist chiefly of compounds the formulae of which range from 
C rt H 2n to C n H 2n _ 8 . The olefine contents cannot be determined by 
extraction with sulphuric acid, as they are thereby converted into 
condensation products insoluble in the acid. A partial separation 
of unsaturated hydrocarbons can be achieved by extraction with 
liquid sulphur dioxide, an oil with an iodine value 46 giving, for 
example, a residue with iodine value 33 and an extract with iodine 
value 73. The reaction of mineral oils towards iodine differs 
profoundly from that of fatty oils, as no constant iodine value 
can be obtained, an increase in the proportion of reagent to oil 
invariably augmenting the value. This fact, coupled with the 
reluctance exhibited to hydrogenation, seems to lead to the con¬ 
clusion that the unsaturated hydrocarbons in mineral oils consist 
only to a small degree of true olefines. The saturated compounds 
are principally naphthenic and probably polynuclear. Solid 
resinous components containing oxygen are present to the extent 
of a few parts per cent., and are probably an important cause of 
“ gumming.’’ Removal of these substances, and the more readily 
oxidisable unsaturated hydrocarbons reduces the gumming tendency, 
but in oil refining care should be taken not to destroy the more 
stable unsaturated hydrocarbons, to which the viscosity of the 
oil is largely due, it having been shown that an increase in viscosity 
occurs concurrently with a decrease in the hydrogen content. 

G. F. M. 

The Hydrogenation of Ethylene in Contact with Nickel. 

Eric Keightley Rideal (T., 1922, 121, 309—318). 

Bivalent Carbon. Alfred Gillet (Bull. Soc. chim. Belg., 1921, 
30, 329—336).—A theoretical paper in which some evidence is 
adduced to show the existence of certain bivalent carbon compounds 
either as unstable intermediate substances or as isomerides of 
differing degrees of stability. H. J. E. 

The Exchange of Halogen in Unsaturated, Aliphatic Halo- 
genated Hydrocarbons. I. H. P. Kaufmann (Ber. } 1922, 55, 
[J3], 249—267).—It is shown in a variety of ways that the iodine 
atoms of the stereoisomeric s.-di-iodoethylenes are removed with 
much greater difficulty than those of similar saturated aliphatic 
iodo-compounds. The most probable explanation is that the 
unsaturated hydrocarbon residue in the immediate vicinity of 
the halogen atom makes such a complete demand on the affinity 
vol. oxxn. i. » 
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of the latter that but little remains for the attraction of a new 
atom, whereas the saturated hydrocarbon residue saturates the 
affinity of the halogen atom less completely and so leaves it more 
disposed to react with reagents in general. 

Solid a^-di-iodoethylene, m. p. 73°, is conveniently prepared by 
allowing a solution of iodine in absolute alcohol to remam in contact 
with acetylene gas under slightly increased pressure and at the 
atmospheric temperature; the liquid isomeride has b. p. 185°.^ 

A solution of the solid di-iodide in anhydrous ether reacts 
quantitatively with activated magnesium in accordance with the 
equation: 0 2 H 2 I 2 -f-Mg=C 2 H 2 +MgI 2 ; in all probability, an 
unstable organo-metallic compound is formed primarily. Metallic 
potassium is slowly attacked by a boiling solution of solid di- 
lodoethylene in anhydrous ether with ultimate production of 
acetylene and potassium iodide; the formation of aL(x.-di-iodoethylene 
(see below) during the reaction is established. The latter is pre¬ 
pared more conveniently by allowing the ethereal solution of the 
solid di-iodide (or more rapidly from the liquid isomeride) to remain 
in contact with metallic sodium at the atmospheric temperature. 
It forms colourless crystals which sublime with great ease, m. p. 56°; 
the vapours have an extremely unpleasant odour and attack the 
eyes with great violence. When dissolved in carbon tetrachloride 
and treated with bromine in direct sunlight, it is transformed into 
aa-dibromoethylene, yellow leaflets, m. p. 90°, which is thus pre¬ 
pared in the dimeric form, (0 2 H 2 Br 2 ) 2 . if an excess of bromine is 
used, aaap-tetrabromoethane is produced, which is formed also by 
the further action of bromme on the solid, dimeric dibromide. 
Similar aa-di-iodoethylene is converted by an excess of chlorine 
in the presence of bright sunlight into aaap-tetrachloroethane, 
b. p. 135°, and iodine trichloride. aa-jDi-iodoethylene is decom¬ 
posed by potassium or activated magnesium in the presence of 
anhydrous ether with quantitative formation of acetylene. 

trans- and cis-ap-Di-iodoethylene and aa-di-iodoethylene are 
decomposed with liberation of iodine when their ethereal solutions 
are exposed to ultra-violet light, the velocity of the reaction in 
the case of the compound first named being approximately twice 
as great as that in the remaining two cases. 

[With F. Schweitzer.] —A solution of solid ap-di-iodoethylene 
in anhydrous ether is attacked slowly by zinc ethyl when the 
mixture is heated until it becomes slightly turbid and subsequently 
exposed to direct sunlight during several weeks ; the main product 
is oi-iodo-A a -butylene , CHlICHEt, a pale yellow liquid which decom¬ 
poses gradually when exposed to light, b. p. 127—128°/atmospheric 
pressure, or 57°/30 mm. The same product is mainly obtained in a 
similar manner from the liquid a(3-di-iodoethylene, but, in this 
case, an isomeride (probably the cis- modification), b. p. 168°, is 
produced in minor amount. It is converted by an excess of bromine 
in the presence of carbon tetrachloride into aap-tribromobutane, 
CHBr 2 *OHBr*CH 2 *CH 3 , a pale yellow liquid, b. p. 158° (partial 
decomp.) /normal pressure, or 98°/25 mm. The chief evidence with 
regard to the constitution of the iodobutylene rests on the observation 
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that it is converted by sodium into the hydrocarbon [ky*-octadiene], 
C 8 H 14 , a colourless, slightly refractive liquid, b. p. 138—140°. The 
latter is transformed by ozone into the explosive ozonide , a yellowish- 
red, visoous liquid, which is decomposed by boiling water into 
glyoxal, propaldehyde, and hydrogen peroxide. 

The transformation of the liquid (cis) ap-di-iodoethylene into 
the solid ( trans -) modification has been observed repeatedly. The 
reverse change occurs to the extent of 45° in six hours, when the 
solid isomeride is heated carefully at 190°; slight decomposition 
with elimination of iodine occurs simultaneously. H. W. 

The System Water-Ethyl Alcohol-Chloroform: Misci¬ 
bility of the Three Components in Different Proportions 
and some Practical Applications. N. Schoorl and (Mlle) 
A. Regenbogen (Bee. trav. chim., 1922, 41, 1—14).—The ternary 
system has been examined and a diagram is given showing the 
limits of homogeneous mixtures at temperatures of 0°, 10°, 20°, 
and 66°. The results obtained by Bancroft (A., 1895, ii, 157) 
are criticised on the ground of incomplete drying of the alcohol 
used. The authors suggest that their data may be of use in the 
examination of spirits of wine for water content, and of chloroform 
for the detection of impurities. Details of some typical estima¬ 
tions carried out in this manner are given. H. J. E. 

The System Ethyl Alcohol-Water-Aromatic Hydrocarbons 
from 30* to —30°. W. R. Orwandy and E. C. Craven (J. Inst. 
Petroleum Tech., 1921, 7, 422—439).—The freezing-point curves of 
binary mixtures of benzene with ethyl alcohol, toluene, and xylene, 
and of ternary mixtures of benzene, alcohol, and water, and of 
“ benzole ” (benzene 3, toluene 1), alcohol, and water were deter¬ 
mined, and also the liquid separation points of ternary mixtures 
of benzene, toluene, and xylene with alcohol and water at tem¬ 
peratures ranging from —30° to +30°. The method adopted was 
to add from a burette dilute aqueous alcohol to known mixtures 
of absolute alcohol and the hydrocarbon, maintained at a constant 
temperature, until separation occurred. The full numerical results 
are given in numerous tables, and results obtained by graphical 
interpolation are also given showing the strengths of ethyl alcohol 
necessary to dissolve various proportions of benzene and toluene 
at 15° and xylene at 0°. For these, the original paper should be 
consulted. In regard to the binary mixtures of benzene and 
toluene, the depression of the freezing point of benzene follows the 
cryoscopic law over a considerable range. The results of the 
liquid separation point determinations on the ternary mixtures 
showed that at any temperature above the melting point of benzene 
the solubilities of the three hydrocarbons in an alcohol of given 
strength are in the order benzene-toluene-xylene. At tempera¬ 
tures below this, separation of solid phase occurs and the solubility 
of benzene falls below that of its homologues. G. F. M. 

Some Properties of aa-Disubstituted Esters. J. Leroide 
(Ann. Chim., 1921, fix], 16, 354—410).—aa-Disubstituted ketones 
react with magnesium alkyl haloids, in which the alkyl group has 

% 2 
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a normal chain and not more than four carbon atoms, to give 
excellent yields of the corresponding secondary alcohols. Thus 
pinacolin reacts with magnesium propyl chloride to give pp-dimethyl- 
butan-y-ol. Under similar conditions, camphenylone gives cam- 
phenylol. With magnesium propyl bromide, fenchone gives 
fenchyl alcohol and camphor gives a mixture of borneol and 
asoborneol. 

The esters of aa-disubstituted monobasic acids react with the 
same magnesium alkyl haloids to give principally secondary and 
not tertiary alcohols. ^This action is more marked with the mag¬ 
nesium alkyl iodides than with the bromides or chlorides. In all 
cases it is very slow, and the yields are by no means quantitative. 
This is probably due to the fact that the first part of the change 
consists in the formation of the ketone 

CR 3 *C0 2 R'+C 3 H 7 MgX=R' • OMgX+CR 3 *CO*C 3 H 7 
which only takes place very slowly. 

Ethyl pivalate reacts with magnesium ethyl iodide to give 
$$-dimethylpentan-y-ol, CMe 3 *CHEt # OH, b. p. 140—148°, giving a 
phenylur ethane, m. p. 83°; with magnesium propyl iodide, bromide, 
or ehloride the products are $$-dimethylhexan-y-ol , CMe 3 *CHPrOH, 
b. p. 153—156°/755 mm.; n\] 1-4280; d n 0*830, giving & phenyl- 
urethane, m. p. 68—69°; and $$-dimethyl-y-propylhexan-y-ol , 
CMe 3 -CPr 2 -OH, b. p. 90°/20 mm.; ng 1*4455; d'» 0853. The 
ratio of the yield of secondary alcohol to that of the tertiary alcohol 
is greatest with magnesium propyl iodide and least with magnesium 
propyl chloride. On oxidation with chromic acid in acetic acid 
solution, pS-dimethylhexan-y-ol gives tert .-butyl propyl ketone, 
CMe 3 -COPr, b. p. 145—148°; n\] 14148; d 17 0*8225. 

Ethyl pivalate reacts with magnesium butyl iodide to give 
$$-dimethylheptan-y-ol, CMe 3 *CH(OH)*C 4 H 9 , b. p. 76—79°/16 mm., 
giving a phenylurethane, m. p. 65°. 

To examine the effect of heavier groups in the a-position in the 
disubstituted esters, ethyl a-methyl-a-propyl valerate has been pre¬ 
pared as follows and used, a-Propyl valeric acid yields with thionyl 
chloride the acid chloride, b. p. 77—79°/20 mm., which with benzene 
in the presence of aluminium chloride gives phenyl a-propylbutyl 
ketone, CHPr 2 *COPh, b. p. 157—159°/25 mm.; ri» 1*5064; d 18 0*9492 
which with sodamide followed by methyl iodide gives some im¬ 
pure phenyl a-methyl-a-propylbutyl ketone. The latter ketone 
is better prepared by propylating propiophenone, which gives 
phenyl <x.-methylbutyl ketone, CHMePi-COPh, b. p. 122—125°/14 mm.; 
wg 1*5109; d 17 0*964, and this on further propylation yields phenyl 
a-methyl-oL-propylbutyl ketone, CMePr 2 ‘COPh, b. p. 149—152°/13 mm.; 
ng 1*5063; d 16 0*9502. The latter ketone on treatment with sod¬ 
amide and subsequent hydrolysis with hydrochloric acid yields 
< x-methyl-oi-propylvaleric acid, CMePr 2 *C0 2 H, m. p. 43—44°; b. p. 
124 — 128718 mm., giving an amide and an ethyl ester, b. p. 90— 
92°/18 mm., which with magnesium propyl bromide yields l-methyl- 
&propyloctan-e-ol, CH 2 Me*CH 2 *CMePr*CHPr*OH, b. p. 109— 
112718 mm.; 1*4421; d 1625 0*8455; giving a phenylur ethane, 
m. p. 96°, and its hydrate, m. p. 89—91°. 
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Ethyl campholate gives with magnesium propyl chloride 
or bromide 1:2:2: S-tetramethylcyclopentylpropylcarbinol, 

CTfog^^Me.cHPr'OH, m. p. 58°; b. p. 126—129°/15 mm. 

Using a straight chain ester of high molecular weight, namely, 
ethyl palmitate, a secondary alcohol was also obtained with mag¬ 
nesium propyl bromide, the product being nonadecan-S-ol, 
Ct*H 3 j'CHPr«OH, m. p. 19°; b. p. 221—224°/15 mm., giving a 
phenylurethane, m. p. 50—51°. 

The behaviour of the esters of aa-disubstituted dibasic acids 
towards magnesium alkyl haloids is variable. Ethyl dimethyl- 
malonate gives with magnesium propyl chloride a number of 
derivatives including a small amount of a bisecondary glycol, 
ethyl isobutyrate, dipropyl ketone, propyl isopropyl ketone, tri¬ 
propylcarbinol, and dipropylcarbinol. There are thus apparently 
two reactions; one in which the molecule is split up giving 
tripropylcarbinol and the hydrocarbon resulting from its dehydr¬ 
ation, and the other in which hydrogenation occurs. The new 
compounds isolated are : ti-dimethylnonan-hf-diol , 
C 3 H 7 -CH(OH)-CMe 2 -CHPr-OH, 

m. p. 73°; b. p. 150—152°/18 mm.; tripropylcarbinol phenylur ethane, 
m. p. 74—75°; dipropylisopropylcarbinol phenylur ethane, m. p. 
71—72°. To confirm the formation of dipropyl and propyl iso¬ 
propyl ketones, a similar condensation of magnesium isobutyl 
chloride and ethyl dimethylmalonate was carried out and from the 
products diisobutyl ketone semicarbazone , m. p. 119°, and iso propyl 
isobutyl ketone semicarbazone, m. p. 139—140°, were isolated. To 
prove the constitution of the nonandiol described above, the follow¬ 
ing preparations were made. Ethyl butyrate was condensed with 
methyl propyl ketone in the presence of sodium ethoxide to give 
dibutyrylmethane, C 3 H 7 *CO*CH 2 'CO*C 3 H 7 , b. p. 96—98°/21 mm.; 
n\ r ; 6 1-46125; rf 105 0*9218, giving a copper derivative, m. p. 157— 
158°. On methylation, it yielded aa -dibutyrylethane, CH 3 # CH(COPr) 2 , 
b. p. 124—126°/21 mm., giving a copper derivative, m. p. 140— 
141°, and on further methylation $$-dibutyrylpropane, CMe 2 (COPr) 2 , 
b. p. 129—130°/18 mm., which gave a disemicarbazone , m. p. 216 , 
identical with that obtained from the nonandiol. 


With a view to elucidating the course of the reaction of the 
dimethylmalonic ester and magnesium propyl chloride, dipropyl 
ketone was condensed with ethyl bromoisobutyrate in dry benzene 
in the presence of zinc, giving ethyl $-hydroxy-aLai-dimethyl-$-propyl- 
hexoate, HOCPr 2 *CMe 2 *C0 2 Et, b. p. 135—136°/26 mm., which, 
when treated with magnesium propyl bromide, has its molecule 
ruptured in such a way as to give tripropylcarbinol and a 
magnesium additive compound. 


Ethyl aa-dimethylsuccinate and magnesium propyl chloride yield 

! 2jj cPr 

/Me •CHPr^ > ^* P* 

114—118°/15 mm.; w' D 8 1-4531; rf 18 0-8629. " 

Ethyl aoc-dimethylglutarate and magnesium propyl bromide give 
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oLK-dimethyl-hb-dipropylvalerolaclone, _Qp r ^0, b. p. 153-’- 

157/16 mm., n™ 1*4585, d 18 0 9311, giving a barium salt. Similarly, 
ethyl camphorate yields dipropylcampholactone , m. p. 58°; b. p. 
177—180°/18 mm., giving a copper salt. 

The presence of an alkyloxy-group in the ester results in the 
general reaction pursuing its normal course, giving a tertiary alcohol. 
Thus ethyl ethoxy-a-methylpropionate and magnesium propyl chlor¬ 
ide give p- ethoxy-fi-methyl-y-propylhexan-y-ol, OEt’CMeo’CPr^OH, 
b. p. 118—122°/35 mm.; n)\ 1*4392; d 17 0*8864. Under similar 
conditions, ethyl $-hydroxy-0L0L$4rimethylbutyrate gives pyy -trimethyl- 
§-propylheptan-$%-diol, HO’CMegUMe^CPr^OH, m. p. 91°. 


Symmetrical Dichlorodimethyl Sulphide. Ignaz Bloch 
and Fritz Hohn {Ber., 1922, 55, [jB], 53—57).— Dichlorodimethyl 
sulphide is prepared by cautious admixture of trithioformaldehyde 
and sulphur chloride and subsequent heating of the mixture under 
reflux after the initial violent action has subsided. It is an almost 
colourless liquid, b. p. 156—156*5°/765 mm., or 51°/11 mm. Its 
formation appears to take place in accordance with the equation : 
(CH 2 S ) 3 +2S 2 C1 2 =C 2 H 4 C1 oS+CS 2 +2HC1+4S. It is converted by 
hot water into trithioformaldehyde and amorphous polyoxy- 
methylene, and by methyl-alcoholic potassium hydroxide or 
ammonia solution into (?) polyoxymethylene and $-dimethoxy- 
dimethyl sulphide, b. p. 152°/760 mm. (ef. de Lattre, A., 1912, 
i, 745). 

The formation of s- dichlorodimethyl sulphide from trithio¬ 
formaldehyde brings additional confirmation of the constitution, 


S< 


ch 2 -s 

ch 2 -s 


>CH 2 , generally assigned to this compound. 


H. W. 


Production of Alcohols, Ketones, and the Like [Lithium 
Formate, Methyl Alcohol, Acetone, etc.]. Badische Anilin- 
& Soda-Fabrik (Brit. Pat. 173097).—Carbon monoxide may be 
utilised for the production of alcohols, ketones, etc., through the 
intermediate formation of lithium formate, which when heated at 
380—420°, preferably in a current of moist hydrogen under dimin¬ 
ished pressure, is decomposed with the formation of methyl alcohol, 
acetone, formaldehyde, etc., in addition to oily and empyreumatic 
substances. Lithium formate is obtained by the action of carbon 
monoxide on lithium hydroxide or carbonate in presence of water 
at a temperature of 120—250° and a pressure of 20—70 atm. 
When absorption is complete, the solution is evaporated and the 
dry salt powdered and transferred to the decomposition plant, 
which may consist of a tube-shaped vessel with a conveyor worm, 
or of shallow pans or revolving drums heated in a bath of fused 
potassium nitrate. The residue after decomposition, consisting 
of lithium carbonate and carbon, may be utilised again for the 
production of formate, but provision must be made, by washing 
thejjases or otherwise, for the removal of the carbon dioxide pro- 
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duced during absorption of the monoxide : LLC0o+H«0+2C0= 
2HC0 2 Li+C0 2 . G.F.M. 

The Mode of Sudden Pyrogenic Decomposition pf Acetic 
Acid at High Temperature. (Mllk) Eglantine Peytral 
(Bull Soc. chim., 1922, {iv], 31, 113—118; ef. A., 1918, i, 1; 1920, 
i, 217; 1921, i, 156, 166).—The sudden decomposition of acetic 
acid vapour at 1150° takes place in such a way that the mole¬ 
cule is deformed as little as possible. There are three reactions of 
the first order, namely, (1) 2CH 3 *C0 2 H=(CH 3 *C0)o0+H 2 0; (2) 
CH 3 -C0 2 H=C0 2 +CH 4 ; (3) 2CH 3 -C0 2 H=2H 2 0+2C0+C 2 H 4 ; and 
two reactions of the second order, namely, (4) C0 2 +CH 4 =C0+ 
H 2 -fH 2 0+C; (5) C 2 H 4 =C 2 H 2 4-H 2 . The importance of reaction 
(1) is greater as the velocity of flow of the acetic acid vapour is 
greater. In reaction (4), instead of the formation of free carbon, 
very condensed hydrocarbons are probably formed. W. G. 

The Mode of Pyrogenic Decomposition of Methyl Acetate 
at High Temperature. (Mlle) Eglantine Peytral (Bull Soc . 
chim ., 1922, [iv], 31, 118—122; cf. preceding abstract).—In the 
pyrogenic decomposition of methyl acetate at high temperatures 
the two principal changes are : 

(1) CH 3 *C0 2 Me—CH 3 *CHO+H*CHO; 

(2) 2CH 3 -C0 2 Me=2CH 3 -C0 2 H+C 2 H 4 . 

The acetaldehyde formed in reaction (1) tends to decompose, 
giving methane and carbon monoxide, and the formaldehyde gives 
hydrogen and carbon monoxide. The acetic acid formed in re¬ 
action (2), which is less important than reaction (1), tends to 
decompose in the manner already described ( loc . cit.). W. G. 

Carboxylic Esters as Amphoteric Electrolytes. H. v. Euler 
and Olof Svanberg (Z . physiol. Chem ., 1921, 115, 139—146).— 
Ethyl acetate acts as an amphoteric electrolyte, the constant K a 
being about 10~ 16 and K b about 10“ 20 . S. S. Z. 

Manufacture of Chloro-acids. Kikunae Ikeda and Shintaro 
Kodama (Jap. Pat. 37211).—By the action of sodium nitrite, solid 
or in concentrated solution, on amino-acid hydrochlorides or their 
ester hydrochlorides in the presence of hydrogen chloride, chloro- 
acids or their esters are easily produced. For example, 1 part of 
leucine or its hydrochloride is dissolved in 1—2 parts of the water 
layer obtained in the previous manufacture of the chloro-acid 
from leucine, and saturated with hydrogen chloride; the corre¬ 
sponding quantity of 30% sodium nitrite solution is gradually added 
at the ordinary temperature. .Chlorohexoic acid separates as an 
oil. It is separated from the water layer, dried with sodium sulphate, 
and distilled in a vacuum. The method is applied to crude leucine, 
phenylalanine, valine, alanine, etc. Chemical Abstracts. 

Reactions between the Higher Fatty Acids and Salts of the 
Lower Fatty Acids. Arthur W. Knapp and Raymond V. Wads¬ 
worth (Chem. News , 1922, 124, 44—45).—If finely-powdered sodium 
acetate is added to oils or melted fats, a gelatinous precipitate is 



i. 220 


ABSTRACTS OF CHEMICAL PAPERS. 


generally produced. Sodium propionate and sodium butyrate give 
similar results. Castor oil does not give a jelly. Pure glycerides do 
not give this reaction, which is due to the free fatty acids present. 
The jelly consists of soaps formed by the interaction of the salt 
and the free fatty acids. It is a reversible colloid. Sodium acetate 
is soluble in oleic acid, forming a viscous solution. When cooled 
this becomes a thick jelly. If the fatty acid is dissolved in absolute 
alcohol and the acetate added, a gelatinous precipitate of soap is 
formed almost immediately. The reaction is reversed by adding 
water. H. C. R. 

The Preparation of Acrylic Acid and some of its Derivatives. 

J. H. N. van dee Burg (Rec. trav. chim ., 1922, 41, 21—23; cf. 
Gaspary and Tollens, A., 1872, 814, and Moureu, A., 1893, i, 548).— 
The methods of preparation used hitherto are inconvenient when 
large quantities are required or give poor yields. The acid itself 
and some of its derivatives tend to polymerise on keeping and must 
therefore be freshly prepared. The sodium salt will keep in¬ 
definitely, and may be used as a starting-point. It is prepared 
from ethylene glycol, which gives a 70—80% yield of chlorohydrin. 
The latter is treated with sodium cyanide, the resulting nitrile 
being transformed into hydracrylic acid. The sodium salt of the 
latter, carefully dried, gives, on distillation with sulphuric acid, 
very pure acrylic acid, and on treatment with phosphorus oxy¬ 
chloride, the chloride of the acid. H. J. E. 

Two New Ammonium Molybdomalates. E. Darmois 
(Compt. rend ., 1922, 174, 294—296; cf. A., 1920, ii, 575; 1921, 
i, 539).—From a study of the optical activity of solutions of different 
proportions of molybdic acid, malic acid, and ammonia, the exist¬ 
ence of two laevorotatory compounds having the compositions 
Mo 0 3 ,2C 4 H 6 0 6 ,2NH 3 and Mo0 3 ,2C 4 H 6 0 5 ,4NH 3 , respectively, has 
been proved and these two compounds and the corresponding 
sodium and potassium salts have been isolated. W. G. 

Equilibrium in Solution of the Desmotropic-Isomeric 
Diacetylsuccinic Esters and its Colorimetric Estimation. 

L. Knorr and H. P. Kaufmann (Ber., 1922, 55, [.B ], 232—248).— 
Ethyl diacetylsuccinate has been isolated in two diketonic forms, 
namely, (3-ester, m. p. 89°, y-ester (formerly a 3 -ester), m. p. 30°, 
one dienolic form, a-ester (formerly a 4 -ester), and two keto-enolic 
forms, a(3-ester (formerly a r ester), a liquid and a 2 (3-ester (formerly 
otg-ester), m. p. 20°. The equilibrium in solution in various solvents 
and the rate of transformation of the isomerides have been measured 
at 30° with the aid of the deeply-coloured enolic iron salts according 
to the method of Wislicenus (cf. also Knorr and Schubert, A., 
1911, i, 948). In methyl and ethyl alcohols, acetone, and chloro¬ 
form, the rate of enolisation of the (3-ester at 30° diminishes with 
decreasing dielectric constant of the solvent; in hexane, ether, or 
benzene, the change takes place too slowly to permit its measure¬ 
ment. The influence of temperature on the velocity of transform¬ 
ation and the relative proportions in the equilibrium mixtures has 
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been examined, mainly by comparison of the data obtained at 30° 
and at the boiling points of the solutions. The velocity of enolisation 
is found to increase with increasing temperature, but the composition 
of the equilibrium mixture is approximately constant. In N/5, 
iVyiO, and Nj20 solution, the concentration of the (3-ester is without 
influence on the velocity of transformation or the composition of 
the equilibrium mixture. The influence of the dielectric constant 
of the solvent on the composition of the equilibrium mixture could 
not be elucidated definitely. 

Examination of the equilibrium in hexane and ether led to the 
observation of an unexpectedly high enolic content, indicating the 
possible presence of the dienol, m. p. 45°. This is shown by 
mechanical separation of the products to be actually the case. 
The presence of this ester in molten mixtures or in dissolved 
equilibrium mixtures has not been established previously. 

The iron salt of ethyl a-diacetylsuccinate is obtained when a 
solution of the (3-ester in absolute alcohol is treated successively 
with an alcoholic solution of sodium ethoxide and an ethereal 
solution of ferric chloride; it is a brown powder. The analysed 
prdduct, however, appears to be basic in character. The salt , 
FeCl 2 *0*CMe!C(C0 2 Et)*C(C0 2 Et)!CMe*(>FeCl 2 , a voluminous, un¬ 
stable, violet-black powder, is prepared by agitating the brown 
salt with a solution of ferric chloride in anhydrous ether. 

H. W. 

New Method of Preparing Gluconic Acid. Arthur It. 
Ling and Dinshaw Rattonji Nanji (J. Soc. Chem. Ind., 1922, 
41, 28 —29t; cf. Herzfeld and Lenart, A., 1920, i, 143).—A slow, 
well-regulated current of chlorine (about one bubble per second) 
is passed through a solution of dextrose (20%) containing 0-025% 
of cobalt nitrate as catalyst and a quantity of calcium bromide 
corresponding in potential bromine content with 26% of the bromine 
used by Herzfeld and Lenart (loc. cit.). The temperature is main¬ 
tained at 45—50°, and care is taken that this limit is not exceeded, 
otherwise the hypobromous acid may be converted into bromate. 
As the reaction proceeds, there is a constant accumulation of 
halogen acids, and to avoid their retarding action calcium carbonate 
is added from time to time. The reaction is complete in about 
four hours. The final solution when reaction has proceeded normally 
contains calcium gluconate, calcium chloride, and calcium bromide, 
and when concentrated appropriately deposits the former in the 
course of a few days, the yield being about 90% of that theoretically 
possible. 

The use of calcium bromide and chlorine is preferable to that of 
bromine, since the latter acts more efficiently in the nascent state, 
and there is no loss of bromine by volatilisation under the correct 
experimental conditions. H. W. 

Colophenic Acid. Ossian Asohan (Ber., 1922, 55, [1 5], 1—3; 
cf. A., 1921, i, 512). —The author is unable to share Fahrion’s view 
of the identity of colophenic acid with oxyabietic acid prepared by 
the autoxidation of colophony (A., 1907, i, 329; 1921, i, 792) 
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and points out that it is not possible for Fahrion’s product to be 
homogeneous. 

Colophenic acid is an excellent material for the preparation of 
varnishes. H. W. 

Sulphiformin (Methanalsulphurous Acid). Philippe Mal- 
vezin (Ind. chimique , 1921, 8, 311—314; from Ghent. Zentr ., 1921, 
iii, 1118).—Sulphiformin, obtained by the distillation of form¬ 
aldehyde in the presence of sulphur dioxide, has the formula 
0H*CH 2 *0 # S0’0H. It reduces Millon’s reagent, and gives a 
violet coloration and precipitate with magenta solution. It 
decomposes readily, giving sulphur dioxide and formic acid. With 
aniline alone, a yellow dye is formed; in the presence of hydro¬ 
chloric acid a red caoutchouc-like mass is formed; in the presence 
of acetic acid, a dye is obtained which is yellowish-green in the 
cold and orange-red on warming. Sulphiformin has antiseptic 
properties. G. W. R. 

Laboratory Preparation of Acetaldehyde. Chester E. 
Adams and Roger J. Williams (J. Amer. Chem. Soc ., 1921, 43, 
2420—2421).—In the preparation of acetaldehyde by the oxidation 
of ethyl alcohol with sodium dichromate the yield is practically 
doubled if the mixture is stirred vigorously to disengage the acet¬ 
aldehyde as fast as it is formed. The best proportions to use are 
200 grams of sodium dichromate for 100 grams of alcohol. 

W. G. 

Production of Butaldehyde and Butyric Acid therefrom. 

Matthew Atkinson Adam and David Alliston Legg (Brit. 
Pat. 173004).—Butaldehyde is obtained by the dehydrogenation 
of n-bulyl alcohol by passing it in a state of vapour over a fused 
copper oxide catalyst heated at 280—320°, and fractionally dis¬ 
tilling the product. About 75% conversion is obtainable by one 
passage over the catalyst at a good speed; for example, 240 c.c. 
per hour using a |-inch copper tube packed for 26 inches of 
its length with the catalyst. Butyric acid is prepared from the 
liquid aldehyde by adding a small proportion of an oxygen-carrying 
catalyst, for example, manganese butyrate, and introducing air or 
oxygen at either ordinary or higher pressures, with suitable cooling 
to maintain the liquid below the boiling point of the aldehyde. 

G. F. M. 

The Mode of Pyrogenic Decomposition of Acetone at High 
Temperature. (Mlle) Eglantine Peytral (Bull. Soc. chim ., 
1922, [iv], 31, 122—124; cf. this vol., i. 219).—The sudden pyro¬ 
genic decomposition of acetone at high temperatures consists almost 
exclusively of a simple scission of the molecule into keten, CH 2 !CO, 
and methane. The keten then decomposes, giving carbon monoxide 
and ethylene. W. G. 

Monosulphates of Dextrose and Sucrose. III. Carl Neu- 
berg and Ludwig Liebermann (Biochem. Z. t 1921, 121, 326— 
332).—By the action of chlorosulphonic acid in pure chloroform 
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at —10° on a pyridine solution of dextrose or sucrose, the mono¬ 
sulphates of these carbohydrates are obtained and can be isolated 
as the calcium salts, which are amorphous. The calcium salt from 
sucrose sulphate has [a] D +48*0, that from dextrose sulphate 
[a] D +44*43. Lactose reacts similarly, but no details are given. 

H. 1C. 

The Action of Ozone on Pure Solutions of Dextrose, Laevu- 
lose, and Sucrose. C. W. Schonebaum (Rec. trav. chim ., 1922, 
41, 44—48).—Various workers in this field have obtained results 
which are mutually contradictory. The author finds that dextrose, 
laevulose, and sucrose in alkaline solution are decomposed quanti¬ 
tatively when ozonised, the products being carbon dioxide and 
water. Formic acid is obtained as an intermediate product. The 
reaction takes a considerable time, and, for this reason, various 
technical applications are suggested. H. J. E. 

New Observations on the Chemistry of the Sugars. II. 

H. Kiliani (Ber., 1922, 55, [B], 75—101; cf. A., 1921, i, 304).— 
Further experience of the oxidation of sugars and polyhydroxy- 
acids by nitric acid at the atmospheric temperature has emphasised 
the necessity of excluding air during the process. This is effected 
conveniently by performing the operation in Erlenmeyer flasks 
provided with ground-glass stoppers and inserting at one point 
between the neck and the stopper a small plug of long-fibred glass 
wool. It is now recognised that the oxidation may lead to thje 
production of a-keto-acids, the predominance of aldehydic or 
ketonic product appearing to depend on the configuration of the 
original material. 

Attempts to replace the use of bromine and sodium hydroxide 
by that of a filtered solution of bleaching powder in the oxidation 
of the primary alcoholic to the aldehydic group in the sugars have 
not been quite satisfactory, possibly owing to deficient alkalinity 
of the solution. 

Action of Nitric Acid on Dextrose and d-Gluconic Acid. —The 
product of the oxidation is, in all probability, a-ketogluconic acid, 
0H*CH 2 *[CH(0H)] 3 *C0*C0 2 H ; the acid is unstable when preserved 
at the atmospheric temperature, and evolves carbon dioxide when 
its aqueous solution is boiled. After successive addition of hydro¬ 
cyanic acid and hydrolysis, a dibasic acid is produced which 
evolves carbon dioxide more freely than the parent acid; inability 
to effect the completion of the latter change has prevented its 
definite characterisation as a substituted malonic acid. 

Preparation of Rhamnonic Acid. —The acid is prepared more 
conveniently by the older bromine method than by the new 
oxidation process. It is emphasised that the oxidation of aldoses 
by bromine is never quantitative and that with freely soluble 
acids and lactones it is advisable to boil the solution of the acid 
(which has been freed from hydrobromic acid) with chalk for at 
least three-quarters of an hour; the solution is evaporated to 
small bulk and the oalcium salt is precipitated with alcohol and 

i * 2 
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decomposed subsequently with oxalic acid. Contrary to the 
statements of the literature, pure rhamnolactone does not reduce 
alkaline copper solutions. 

Action of Nitric Acid on Rhamnonic Acid and Rhamnose .—The 
oxidation of either substance at the atmospheric temperature gives 
the lactone of <x-1cetorhamnonic acid in good yield. The product has 
m. p. (indefinite) 188° (decomp.) after becoming discoloured at 
168°, [a] D —25*2°. The solubility in water is about 1 part in 
20 parts at 20°. It gives a p -nitrophenylhydrazone, C^HjgOgNgjHgO, 
long, yellow needles, m. p. 150° after softening and darkening 
above 130°. It retains the terminal methyl group of rhamnonic 
acid, since it is not oxidised by bromine water and yields acetic 
acid when treated with an aqueous suspension of silver oxide. 
The presence of the ketonic group in the a-position is deduced from 
the ability of the keto-lactone to evolve carbon dioxide from its 
boiling aqueous solution and the greater readiness with which 
the gas is evolved from the hydrolysed cyanohydrin of the keto- 
lactone. 

Oxidation of cc-Galaheptonic Acid by Nitric Acid. —Z-Manno- 
hepturonic lactone (from d-galactose), m. p. 205—206° (decomp.) 
after becoming discoloured at about 190°, is obtained in good 
yield from a-galaheptonic acid; the aldehydic nature of the product 
has been established. 


Configuration of Digitoxone and Digitoxosccarboxylic Acid .—Digit- 
HOC’O oxose, CH 3 -[CH(OH)] 3 *CH 2 *CHO, is oxidised by nitric 


HOC’O 

Y' acid to a dihydroxyglutaric acid and raeso-tartaric acid, 

T 1 * 2 thus showing that the hydroxyl groups, 3 and 4, are 
HO(j>H in the meso-position to one another. Since the lactone 

HO*C*H of digitoxonic acid has been shown previously to be 

(jH*OH l^vorotatory, the annexed configuration can be assigned 
Y to digitoxonic acid on the basis of Hudson’s rule. 

On the other hand, the proof of the meso-position 
of the 3- and 4-hydroxyl groups of digitoxonic acid can now be 


Me’CH'OH 

H-C-OH 

H-(j>OH 

V H 2 

H-C-OH 

C0 2 H 


extended. The well-crystallised lactone of digitoxose- 
carboxylic acid is laevorotatory ([a] D —13*67°), as is 
also the phenylhydrazide of digitoxosccarboxylic acid 
(groups of needles, m. p. 145—148°, [oc] D —37*7°). 
In consequence, the newly-formed hydroxyl group in 
the production of cyanohydrin must be to the left 
and digitoxosccarboxylic acid receives the annexed 
configuration, in which the configuration of the 6-CH-OH 


remains uhelucidated. 


Formation of Digitalonic Acid from Digitalose (cf. A., 1916, i, 493). 

—Digitalonic acid gives a well-crystallised, laevorotatory lactone, 
arid must therefore contain a hydroxyl group attached to carbon 
atom 4. The methoxyl group cannot be in position 5, since the 
acid does not give pure trihydroxyglutaric acid when oxidised by 
nitric acid. It must therefore have the latter group in position 
3 or 2. The former possibility is discounted by the apparent 
inability of digitalose to yield an osazone. Since the phenyl¬ 
hydrazide of digitalonic acid is laevorotatory ([a]„ about — 16 °) 
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9H (j)Me 

the configuration CH 3 <TI(OH)*C *CH(OH)*C' *C0 2 H may be assigned 

H H 

to the parent acid. 

Salts of Trihydroxy adipic Acid (from Metasaccharin ).—The 
following salts are described, generally with particular reference 
to their solubility in water : calcium, strontium (+4H 2 0), mag¬ 
nesium (+3H 2 0), barium, potassium , C 6 H 8 0 7 K 2 ,H 2 0, silver, 
cadmium (+2HoO), quinine. The behaviour of the calcium and 
quinine salts of Z-trihydroxyglutaric acid is described in detail. 
The cadmium, barium, and calcium salts of a-galaheptanepentol- 
dicarboxylic acid have been further investigated. 

The crystallisation of cZ-galactonic acid is readily effected by 
evaporation of solutions of the acid (from 'the calcium salt and 
oxalic acid) in an open dish and subsequent treatment of the paste 
obtained in this manner with alcohol under conditions which are 
specified in detail in the original. 

The preparation of the galaheptonic acid from d- galactone is 
described in detail, the process depending on a modification of 
Fischer’s phenylhydrazide method. 

The production of Z-mannonic and Z-gluconic acids from arabinose 
has been investigated further. Under conditions which are fully 
described, the cyanohydrin synthesis leads to the crystallisation 
of Z-mannonamide, which is smoothly converted into Z-mannonic 
acid by boiling barium hydroxide solution. The isolation of 
Z-gluconic acid from the mother-liquors is conveniently effected 
by means of the brucine salt. H. W. 

The Partial Replacement of the Acid Groups in P-Penta- 
acetylglucose. Percy Brigl (Z . physiol. Chem ., 1921, 116, 
1—52).—The following compounds have been prepared : 

aL-Chloro-y^-triacetyl-fi-trichloroacetylglucose from p-penta-acetyl- 
glucose and phosphorus pentachloride, forms long, white needles, 
m. p. 142°, [a]}? +2*95° in benzene. The position of the chlorine 
atoms was ascertained by various forms of saponification. 
§yt£-Tetracetyl-cn-trichloroacetylglucose from p-penta-acetylglucose, tri- 
chloroacetyl chloride, and phosphorus oxychloride, forms dense 
needles, m. p. 131°, [a]5J +94*6 . cuy^-Tetracetyl-^-trichloroa^cetyl- 
glucose , by treating the tetrachloro-substance with anhydrous 
zinc chloride and acetic anhydride. A mixture of two isomerides 
obtained has m. p. 110—112°. The a-isomeride forms long, fine 
needles, m. p. 120°, [a]™ +101*5°; the p-isomeride forms needles, 
m. p. 167°, [a] 13 f, 15 +28*85°. oL-Chloro-y€£-triacetyl-$-monochloro- 
a&etylglucose y by reduction of tetrachlorine compound, needles, 
m. p. 81°. a -Chloro-yct-triacetylglucose, from the tetrachloro- 
compound with an ethereal solution of ammonia, crystallises in 
needles, m. p. 158°; it exhibits multirotation, the initial [a]g 
+25*0° rising to +151*5°. a - Chloro-ytl- triacetylglucose-$-chloro- 

aulphinite, 0Ac-CH 2 -CH(0Ac)-CH<+ (QA c) ‘^^’ SQC1 , by treat- 

ing the last compound with thionyl chloride, has m. p. 103° (approx.). 
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oLfi-DicMoro-yt^-triacetylglucose, from triacetylchloroglucose with 

f phosphorus pentachloride, crystallises in platelets, m. p. 83 , 
ot]g +65*6°. Triacetylglucal from triacetyldichloroglucose, by 
treatment with zinc dust. Acetobromoglucose was also converted 
into acetochloroglucose with mercuric chloride. S. S. Z. 

The Synthesis of Disaccharides containing Sulphur and 
Selenium by combining two Dextrose Residues in the Op¬ 
position. Some New Derivatives of £-Bromoglucose. Fritz 
Wrede ( Z . physiol. Chem., 1921, 115, 284—304).—The following 
compounds have been prepared : Acetodibromoglueose from penta- 
acetyl glucose, [<x]j} +1841° in ethyl acetate. Methylglucoside- 
%-bromohydrin triacetate , [ajff --7*78° in ethyl acetate, from 
Jast compound. Triacetyl-ethylghicoside-^-bromohydrin from aceto- 
dibromoglucose and ethyl alcohol in the presence of dry silver 
carbonate, crystallises from methyl alcohol in compact needles, 
m. p. 154° (uncorr.); [a]}? —11-78° in ethyl acetate. $-Tetra-acetyU 
£- bromoglucose , by heating acetodibromoglueose with acetic 
anhydride and sodium acetate at 100°, melts at 127° (corr.). The 
a -form, produced at the same time, crystallises from methyl alcohol 
in fine, white needles, m. p. 171°, [a]}} +107*2° in ethyl acetate. 
Dimethylglucoside of bisglucosyl £- sulphide hexa-acetate , from 
triacetylmethylglucoside+bromohydrin and alcoholic potassium 
sulphide by heating in a sealed tube, crystallises in white needles, 
m. p. 168°, [a]™ —10*51° in ethyl acetate. Dimethylglucoside of 
bisglucosyl £- sulphide , from the hexa-acetate by treating it 
with absolute methyl alcohol and ammonia in the cold, crystallises 
in dense masses, m. p. 188°, [a] 1 /! +6*53° in water. Bisglucosyl 
(-sulphide , by heating the last compound with 5% sulphuric acid 
in a sealed tube, sinters at approximately 135° and liquefies at 
approximately 150°, [a]fj +80*9° in water. Octa-acetyl-bis- 
glucosyl £- sulphide , by acetylating the last compound, crystallises 
in nodules, m. p. 163°, [a] 1 ,? +56*2° in ethyl acetate. Dimethyl¬ 
glucoside of bisglucosyl £- selenide hexa-acetate , prepared in the 
same way as the sulphide, crystallises in long, white needles, 
m. p. 179—180°. Dimethylglucoside of bisglucosyl ^-selenide , 
prepared in the same way as the sulphide, crystallises from 90% 
alcohol in dense aggregates, m. p. 138°, [a+14*59° in water. 
Bisglucosyl f- selenide , by hydrolysis from the glucoside, sinters 
at approximately 160°, decomposes at approximately 200°, 
[a]}? +69*5° in water. Octa-acetyl-bisglucosyl f- selenide , by 

acetylating the selenide with acetic anhydride, crystallises from 
ether and light petroleum in nodules, m. p. 150—155°, a D 
+40° (approx.). Dimethylglucoside of bisglucosyl f- diselenide hexa- 
acetate, by treatment of acetyl-methylglucoside+bromohydrin 
with an alcoholic solution of potassium diselenide, has m. p. 
148°, [a]g +49*74° in ethyl acetate. Dimethylglucoside of bis¬ 
glucosyl l-diselenide , by treatment with methyl alcohol solution 
and gaseous ammonia, crystallises from 98% alcohol in dense 
needles, m. p. 96—97°, [a]}* +75*65° in water. Bisglucosyl 
diselenide , by hydrolysis of the methyl glucoside, decomposes 
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.approximately 125°, [a] 1 ^ +145*6° in water. Octa-acetyl-bis- 
glucosyl (-diselenide , by acetylation of the last compound with 
aoetic anhydride, forms small crystals which sintered at 175—179°. 

S. S. Z. 

Unsaturated Reduction Products of the Sugars and their 
Transformations. III. 2-Deoxyglucose (Glucodesose). Max 

Bergmann, Herbert Schotte, and Wolfgang Leohinsky (Ber., 
1922, 55, [B], 158—172; cf. A., 1921, i, 307, 648).—With the 
object of obtaining a derivative of dextrose so modified that a 
hydroxyl group is not present in position 2, glucal (A., 1913, i, 445; 
1914, i, 252; 1920, i, 420) has been converted by dilute acid into 
2-deoxyglucose, OH-CH-CH 2 -CH(OH)-CH-CH(OH)-CH 2 -OH, which 

of»y been isolated previously in the form of its phenylbenzyl- 
hydrazone. In connexion with this substance, it is proposed to 
define a simple sugar as an aldehyde-alcohol or keto-alcohol with 
an open carbon chain and one or more hydroxyl groups, of which 
at least one is in the direct neighbourhood of the carbonyl radicle; 
deoxyglucose and Kiliani’s digitoxose are therefore not within 
the class. It is also proposed to establish a nomenclature for the 
2-deoxy-sugars by inserting the syllable “ des ” between the name 
of the sugar from which they are derived and the characteristic 
ending of all sugars “ose”; thus 2-deoxyglucose is termed 
“ glucodesose/’ 

2 -Deoxyglucose is prepared by hydrolysing triacetylglucal by 
means of methyl-alcoholic ammonia to glucal and treatment of 
the latter with 2A r -sulphuric acid at 0°. Alternatively, triacetyl¬ 
glucal is treated directly with 2A r -sulphurie acid at 10—15° and 
the deoxyglucose is converted into its phenylbenzylhydrazone, 
m. p. 158—159°, from which it is regenerated by treatment with 
benzaldehyde containing 10% of benzoic acid. The first method 
is preferred. 2-Deoxyglucose is a white, anhydrous powder, 
m. p. 148° (corr.), to a turbid liquid which decomposes at about 
155°, [a]}? +46*59° in water, +17*56° in pyridine. It does not 
appear to be mutarotatory in aqueous solution, although it has 
been isolated in two forms with differing specific rotation (details 
will be given later). It behaves in the same manner as dextrose 
towards Fohling’s solution, alkaline silver solution, and magenta- 
sulphurous acid. It gives a yellow coloration with warm alkali 
hydroxides. It is very readily decomposed by not too dilute 
acid, with separation of greyish-green or darker amorphous sub¬ 
stances ; the reaction may be used for the detection of deoxy¬ 
glucose and for distinguishing it from the true sugars. A pine 
shaving dipped into a solution of deoxyglucose and then exposed 
to hydrogen chloride becomes intensely green (these reactions are 
also shown by Kiliani’s digitoxose). Deoxyglucosephenylmethyl- 
hydrazone crystallises in colourless needles or prisms, m. p. 157— 
158° (corr.), decomp, about 195°; the corresponding p -nitrophenyl- 
hydrazone forms small, oanary-yellow prisms, m. p. 190—191° 
(corr., decomp.). Deoxyglucose could not be fermented by a 
number of varieties of yeast. 
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Deoxyglucose is distinguished by the extreme ease with which - 
it is converted into glucosido-derivatives by acids in the presence 
of alcohols. Small amounts of acetic acid cause the production 
of glucoside in a short time at 100°, whilst with methyl alcohol 
containing 0*25—1% of hydrogen chloride the formation of the 
methylglucoside is complete in less than fifteen minutes at the 
atmospheric temperature. The product has m. p. 91—92° after 
softening at 87°, [a]iJ +137*8° in aqueous solution, whereas the 
isomeride described previously has m. p. 122—123°, [a]„ —48’2 . 
The difference in the specific rotation (186°) is approximately the 
same as that between a- and (3-methylglucosides (189°). Since 
in all probability the two methyldeoxyglucosides are similarly 
related to one another and contain the oxygen bridge between 
the 1 and 4 carbon atoms, it is proposed to designate tb& firs£ 
named substance a-2-deoxymethylglucoside [a-methylglucodesoside] 
and the latter p-2-deoxymethylglucoside. The sensitiveness of 
the two substances towards acidic hydrolysing agents is similar, 
and closely resembles that of y-methylglucoside. Fission of the 
glucoside appears to be facilitated by the absence of the hydroxyl 
group from position 2. a-2-Deoxymethylglucoside, like the 
P-isomeride, is not affected by yeast or emulsin. 

Glucodesose letrabenzoale is prepared by the action of benzoyl 
chloride on glucodesose in the presence of pyridine and chloroform; 
it crystallises in rectangular plates or short, broad prisms. The 
preparation, m. p. 136—145°, appears to be a mixture of isomerides. 

H. W. 


The Constitution and Configuration of the Anhydro-sugars. 

P. Karrer and Alex. P. Smirnov (Helv. Chim. Acta , 1922, 5, 
124—128).—Triacetyl-laevoglucosan is converted by liquid hydrogen 
bromide at the atmospheric temperature in the course of a few 
days into acetodibromoglucose (A., 1912, i, 239), thus confirming 
the constitution assigned to laevoglucosan by Pictet (A., 1920, i, 
819). The reaction is effected more advantageously by the use of 
phosphorus pentabromide, and, in this form, is the readiest and 


best method of preparing acetodibromoglucose. Assuming that a 
displacement of the oxygen bridge and of an acetyl residue does 
not occur during the change (which is very improbable by reason 
of the relative stability of laevoglucosan and the non-convertibility 
of penta-acetylglucose into acetodibromoglucose by means of 
QH H H phosphorus pentabromide), the annexed 

i_A__ i configuration can be assigned to laevo- 

W I V V\ glucosan. Anhydroglucose has the con- 

TT o OH >CH 2 figuration I, in which the disposition of 

<+~~C— o/ the hydrogen and hydroxyl attached to 
the oc-carbon atom is undecided. The 
formula accounts for the unusual stability 
of the compound, since it is composed of two five-membered 


6h h 


rings and shows further that anhydro-compounds are only to be 
expected from sugars which have the y- and S-hydroxy-groups on 
opposite sides of the carbon chain. 
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therefore represented by the formulae III and IV. 


1921, i, 765) are represented by 
formula II, in which the con¬ 
figuration at the a-carbon atoms 
remains undetermined. 

The dilaAtones of the saccharic 
acids must have a configuration 
similar to that of anhydroglucose. 
The dilactone of mannosaccharic 
acid and the diacetyl derivative 
of saccharic acid dilactone are 


H. W. 


Polysaccharides. XIII. Inulin and the Alkali Hydroxide 
Compounds of the Anhydro-sugars. P. Karrer, Max Staub, 
and A. WIlti (Helv. Chim. Acta , 1922, 5, 129—139; cf. this vol., 
i, 11).—It has been shown previously (A., 1921, i, 765) that poly¬ 
meric anhydro-sugars form additive compounds with sodium 
hydroxide of the type (C^H^O^NaOH)*, which are dissociated 
more or less readily by water. It is now shown that these com¬ 
pounds can be prepared conveniently by precipitating them from 
their solutions in sodium hydroxide (8—10%) by alcohol and wash¬ 
ing the precipitates thoroughly with alcohol (96%). The use of 
absolute alcohol does not generally effect the complete removal 
of absorbed sodium hydroxide. The compounds of a-diamylose, 
a-tetra-amylose, P-hexa-amylose, and a-octa-amylose with potass¬ 
ium hydroxide have been prepared in a similar manner and con¬ 
form to the type (C^HgoO^KOH)*. Inulin sodium hydroxide , 
(C 6 H 10 O 5 ,NaOH) x , is prepared by dissolving inulin in sodium 
hydroxide solution (8%) and adding the product to a large volume of 
alcohol, and is purified by re-solution in a little water and re-pre- 
cipitation by alcohol. Inulin potassium hydroxide , (CgH^O^KOH)*, 
is more readily dissociated than the corresponding sodium compound, 
and is prepared from solution containing 15% or more of potassium 
hydroxide. The isolation of these compounds brings additional 
evidence in favour of the view that inulin is a polymeric form of 
anhydro-fructose. Further confirmation is found in the behaviour 
of inulin towards fission with acetyl bromide under conditions 
which cause only slight disintegration of disaccharides such as 
maltose; the only compound obtained was fructose, although the 
action was carried out at 0° to +5°, and for only such time as was 
necessary to effect the solution of the inulin. H. W. 
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Speed of Reaction in Concentrated Solutions and the 
Mechanism of the Inversion of Sucrose. George Scatchard 
(J. Amer. Chem. Soc ., 1921, 43, 2387—2406).—A theoretical paper 
in which a method is outlined for calculating the activity of water 
in sucrose solutions of any concentration at temperatures near 
the ordinary temperature. The method is also extended to solu¬ 
tions containing a small amount of another solute, such as sulphuric 
acid. A formula for the speed of the reaction in solution in terms 
of the activities of the reacting substances is developed, and it is 
suggested as the most logical formula for solutions. By the 
application of this formula to the inversion of sucrose, it is shown 
that the available data indicate that the reaction is of the sixth 
order with respect to water. The results are interpreted as indi¬ 
cating the existence of a hexahydrate of sucrose. The effect of 
the addition of sucrose in increasing the activity of the hydrogen 
ion is explained as being very largely due to an increase in the 
molar fraction of hydrogen ions without any large change in the 
actual degree of ionisation. Precautions, necessary in calculating 
the catalytic euect of the non-ionised portion of the acid by the 
customary method, are pointed out. J. F. S. 


Hydration of Sucrose in Water Solution as Calculated from 
Vapour Pressure Measurements. George Scatchard ( J . 
Amer. Chem. Soc , 1921, 43, 2406—2418; cf. preceding abstract).— 
The average degree of hydration of sucrose in water solution at 
0° and 30° is calculated from the vapour pressures of sucrose solu¬ 
tions* The hypothesis is advanced that sucrose solutions are 
equilibrium mixtures of water, unhydrated sucrose, and a single 
hydiate of sucrose, and that the relative quantities of these sub¬ 
stances are determined by the law of mass action. This hypothesis 
is tested by comparison of the experimental results with those 
calculated from the law of mass action. The agreement is fair for 
either a hexahydrate or a hoptahydrate. The hypothesis is further 
tested by a comparison of the activity of the sucrose calculated 
from its degree of hydration and that calculated by the Duhem- 
Margules equation. The results confirm those obtained by the use 
of the law of mass action method. The present results are in 
keeping with those obtained from the inversion of sucrose (loc cit ) 

J. F. S. ’ ’ 


Preservation of Starch Solution. Naotsuna Kan6 (J Chem 
Soc. Japan , 1921, 42, 974—975).—Starch solution (50 c.c ) for 
use as an mdicator in iodometry can be preserved for more than 
eight months by the addition of 0*5 c.c. of 2A-hydrochloric acid 
or of a drop of carbon disulphide. * 


The Constitution of Polysaccharides. J. J. Lynst Zwikker 
(Sec. trav. chirn., 1922, 41, 49—53).—On the assumption that the 
polysaccharide molecule may be regarded as formed from a small 
number of hexose molecules, each of whioh consists of a straight 
cham of carbon atoms, the author shows that a regular tetrahedron 
and a triangular prism, each bounded by such a straight chain 
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lying along the junction of each pair of sides, gives a structural 
formula which is in accordance with the properties of cellulose 
and starch respectively. Such a structure involves the homo¬ 
geneous filling of space, and is consistent with the opinion that 
the polysaccharide molecule is not built up of long chains of sugar 
molecules. H. J. E. 

The Composition of Agar. M. Samec and V. SsajeviS 
(Compt. rend., 1921, 173, 1474—1475).—Evidence is given in support 
of the view that agar is a sulphuric ester of gelose in much the 
same way as amylopectin is a phosphoric ester of the amyloses. 
A gram-atom of sulphur in the gelose ester corresponds with 
9320 grams of organic matter. The great viscosity of agar is prob¬ 
ably due to its relatively high content of the S0 4 " ion. W. G. 

Alkali-cellulose and the Structure of Cellulose. P. Karrer 

( Cellulo&echemie , 1921, 2, 125—128).—The experimental results of 
Gladstone are confirmed, namely, that the product of the action 
of strong sodium hydroxide solution on cellulose, after complete 
washing with alcohol, has a constant composition corresponding 
with the formula C 12 H 20 O 10 ,NaOH. This is regarded as a definite 
additive compound, vhich is hydrolysed by water, so that the 
products obtained with dilute sodium hydroxide are the results 
of equilibria. Alkali-cellulose therefore falls into line with analogous 
compounds obtained with starch, inulin, and the various poly- 
merides of anhydro-maltose classed as amyloses. All these com¬ 
bine with sodium hydroxide in the same proportions, regardless 
of the degree of polymerisation. Cellulose is a polymeride of 
cellobiose anhydride, and it is probable from analogies based on 
the heats of combustion and the Rontgen spectrum (cf. A., 1921, i, 
310, 397, 771) that the degree of polymerisation is not high. It is 
suggested that the cellulose formula may be written (Ci 2 H 20 O 10 ) 2 
and that the polymerisation of the an hydro-sugar takes place 
through subsidiary valencies without the rupture of the oxygen 
bridges. The cellulose fibre-substance has a configuration analogous 
to a crystal structure with nuclei of these dimeride molecules in 
co-ordinated arrangements. The molecules are held together in 
the crystal by other valency forces of unusual strength, and this 
strong cohesion accounts for the properties hitherto attributed to 
a highly polymerised molecule. The tendency is for the cellulose 
matter to concentrate its mass into the smallest possible volume 
and to assume a co-ordinated arrangement of its molecules. 

J. F. B. 

A New Degradation of Cellulose ; Conversion of Cellulose 
into a Biose Anhydride. P. Karrer ( Ber ., 1922, 55, [J3], 
153—156).—A reply to the criticisms of Hess (this vol., i, 12). 
The conversion of amylose by acetyl bromide into acetylbromo- 
maltose is “ quantitative ” in the sense that the same yield of 
this substance is obtained from maltose, amylose, or starch. The 
process of the depolymerisation of starch does not appear to be 
involved in this matter, H. W. 
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Saccharification of Cellulose. A. Wohl and H. Krtjll 
(<Cellulosechemie , 1921, 2, 1—7).—When cellulose is moistened with 
3 parts of water, cooled with ice, saturated with hydrogen chloride, 
kept for five hours at 20°, the acid removed by evaporation in a 
vacuum at temperatures up to 70°, the residue dissolved in water 
to form a 10% solution containing 1% of hydrogen chloride and 
boiled for eight hours, 97% of the theoretical quantity of reducing 
sugars is obtained and can be estimated by cupric reduction. The 
process may be applied to the estimation of cellulose. In view of 
discrepancies in the yields of alcohol obtained by fermentation of the 
reducing sugars from pine wood and from pure cellulose respec¬ 
tively, it is probable that the hydrolysis of the cellulose in the 
former is impeded by incrusting substances which cannot be 
removed by preliminary treatment, whilst prolonged action of the 
acid leads to the formation of non-fermentable reversion products 
in relatively large quantity. Chemical Abstracts. 

Viscosity of some Cellulose Acetate Solutions. Guy Barr 

and L. L. Bircumshaw (Trans. Faraday Soc. y 1921, 16, Appendix, 
72—75).—The viscosity and density of 5% solutions of cellulose 
acetate have been determined in acetone and mixtures of acetone 
and water, benzene, and ethyl alcohol respectively. The second 
solvent was added in all concentrations up to the point where 
cellulose acetate was precipitated. The viscosity-concentration (of 
second solvent) curves are markedly different. Benzene causes a 
progressive increase in the viscosity with increase in the concen¬ 
tration, whereas water and ethyl alcohol give an initial rapid fall 
in viscosity, which in the case of water reaches a minimum and 
then rises fairly rapidly but with alcohol remains fairly constant 
at the minimum value. J. F. S. 

Syntheses with Chloroacetyl Chloride. W. Leigh Barnett 
(J. Soc . Chem. Ind ., 1921, 40, 286 ; cf. A., 1921, i, 847).—Examina¬ 
tion of the gases evolved during the reaction between chloroacetyl 
chloride and cellulose showed that hydrogen chloride alone is 
formed in the absence of water, but on treating the acetic acid 
solution of the cellulose esters with water, large quantities of 
formic acid are produced. The author concludes that the reaction 
proceeds in four distinct stages, and has succeeded in preparing 
compounds corresponding with all these stages in the case of 
glycerol. W. P. S. 

The Elimination of Furfuraldehyde from Oxycelluloses. 
The Solubility in Alkali and the Reduction Capacity of 
Oxycelluloses. Carl G. Schwalbe and Ernst Becker (Zellstoff 
u. Papier , 1921, 1, 100—103; 135—139).—The yield of furfur- 
aldehyde on treatment with barium hydroxide is not a characteristic 
property of oxycelluloses, and there are marked differences in 
their copper number, acidity, and resistance to alkali. The values 
obtained indicate the existence of two classes of oxycelluloses, in 
which the predominating character is acidic and aldehydic respec¬ 
tively, whilst the former character is almost completely lacking 
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in the hydrocelluloses. Denitrated wood pulp and denitrated 
nitro-silk (Chardonnet silk) have the chemical character of the 
oxycelluloses and the hydrocelluloses respectively. 

Chemical Abstracts. 

Physico-chemical Characterisation of Lignin from Winter 
Rye Straw. Ernst Beckmann, Otto Liesche, and Fritz Leh¬ 
mann (Biochem. Z ., 1921, 121, 293—310; cf. A., 1921, i, 546).—The 
formula for lignin has been confirmed in a number of 

ways. There are four methoxyl groups present and on benzoylation 
four benzoyl groups enter the molecule. The sodium salt oi lignin 
contains slightly less than two sodium atoms. The molecular 
weight in phenol and in boiling acetic acid and that of the sodium 
salt in water agrees with the above formula. Conductivity measure¬ 
ments show that lignin obeys the Ostwald valency rule. H. K. 

The Lignin-like Resins and Tannins of Spruce Needles. 

A. Cleve von Euler ( Cellulosechemie , 1921, 2, 128—135; 1922, 
3, 1—7; cf. A., 1921, i, 769, 849; 1922, i, 100).—Powdered spruce 
needles were exhaustively extracted with 93% commercial methyl 
alcohol and the concentrated extract was divided into three fractions 
by means of ether. There were thus obtained: “ crude fat,” 
soluble in ether, “ molasses,” the brown, aqueous bottom layer, 
and “ crude resin,” an intermediate layer soluble in alcohol but 
not in ether. The crude fat contained, besides true resins and 
fats, about 29% of humus-like substances classified under the name 
of abiephyllic acids, consisting of allied derivatives of coniferyl 
aldehyde more or less condensed and partly hydrogenised. The 
crude resin, which amounted to not less than 10% of the weight 
of the needles, might be described as a hydrated form, partly 
hydrogenised, of lignin; that is to say, it is an allied substance, 
at a lower stage of condensation than the ordinary lignin of wood. 
Its composition, C=60-6, H=7-12%, has no relation to that of a 
true resin; it is, moreover, extremely susceptible to change, either 
spontaneously or by solution in alkali and reprecipitation by acid, 
giving a brownish-red product not unlike the phlobaphens derived 
from tannic acid. The alcoholic solution of the crude resin has the 
property of precipitating gelatin. A study of the constituents of 
the “ molasses ” soluble in water yielded a whole series of definitely 
pronounced tannins which have been fractionated and classified 
into components soluble and insoluble in ethyl acetate, some 
yielding uncoloured lead salts and others lemon-yellow lead salts. 
A comparison of this series of needle tannins with the series of 
bark tannins studied by Etti and Bottinger (Ber., 22, 753 ; 23, 647) 
revealed many analogies. The spruce-needle tannins are ketonic 
acids, most of them hydroaromatic, related to p-cumarylferulic 
acid or feruylferulic acid at various degrees of hydrogenation; 
derivatives related to caSeic acid are also represented. Those 
giving colourless lead salts and insoluble in ethyl acetate are richest 
in hydrogen and those giving yellow lead salts are poorest. 
According to Klason’s hypothesis (A., 1920, i, 821), P-lignin is a 
ketonic acid, not hydroaromatio, but otherwise very closely related 
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to this series of water-soluble spruce-needle tannins. The author 
.formulates p-lignin as a dihydroxyhydrocaffeylferulic acid. All 
these tannins and [3-lignin are built up from more or less hydro- 
genised hydroxycinnamic acids. The author does not accept 
Klason’s flavone constitution for a-lignin; he regards it as being 
very similar to (3-lignin, but built up from more or less hydrogenised 
hydroxycinnamic acids and aldehydes; the abiephyllic acids are 
built up of similar aldehydes, and the tannins of the crude resin 
of similar aldehydes and alcohols. The following formula might 
represent a-lignin, except that it includes two hydroxyls, instead 
of one as determined by Klason, 

OMe-C 6 H 3 (OH)-CH 2 -CH 2 -CO-C 6 H 2 (OH)(OMe)-CH:CH-CHO, 
and the tannins of the crude resin and abiephyllic acids would be 
derived from this by various additions of H 2 0 and H 2 . J. F. B. 

Preparation of Amines from Alcohols and Ammonia. 

Eugenie Smolenski and Kazimir Smolenski (Roczniki Chemji, 
1921, 1, 232—243).—When the vapours of methyl, ethyl, or amyl 
alcohol react with ammonia in the presence of a dehydrating catalyst 
such as alumina or kaolin at about 300°, a satisfactory yield of 
primary, secondary, and tertiary amines is obtained. In the case 
of ethyl alcohol, secondary products consisting of ethylene and 
ethyl ether are also obtained. If the ratio of the quantities of 
alcohol to ammonia is about 2 mols : 1 mol, when the temperature 
is kept between 300° and 330°, a good yield of diethylamine is 
obtained. The total yield, after accounting for the alcohol which 
is regained, is 53% of amine, 25% of ether, and 20% of ethylene. 
Under the same conditions, ethyl ether and ammonia also give 
ethylamine. Good results are obtained with aromatic compounds; 
thus aniline and methyl alcohol at 350° in the proportion of 
1 mol. : 4 mols. give toluidines and xylidines, but if the temperature 
is kept below 330° and 10—20% of a salt of aniline is added, the 
yield of the homologues of aniline is practically zero. J. F. S. 

Action of some Acylic Halogenated Derivatives on Hexa¬ 
methylenetetramine. Marcel Del£pine and (Male) Pierre 
Jaffeux (Bull Soc. chim. } 1922, [iv], 31, 108—112).—With the 
exception of isopropyl iodide, secondary and tertiary alkyl haloids 
do not form quaternary ammonium salts with hexamethylene¬ 
tetramine. Primary alkyl haloids do, but the ease of the action 
diminishes as the molecular weight increases. Alkyl haloids having 
the same molecular weight but differing in the branching of the 
chain differ in their reactivity. \y # G. 

Condensation Products from Acid Haloids. IX. Ketenium 
Compounds. E. Wedekind and Cl. Weihand (Ber., 1922, 55, [B] 
60—68; cf. Wedekind and Miller, A., 1909, i, 459).—It has been shown 
previously that isobutyryl chloride and phenylchloroacetyl chloride 
are converted by triethylamine into dimethylketentriethylium, 
CMe 2 :CO,NEt 3 , and phenylchloroketentriethylium, CPhCi:CO,NEt a . 
The similar reactions with chloroacetyl chloride, bromoacetyl 
chloride, and dichloroacetyl chloride are now described. For this 
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tjpe of compound the cOMtitution. N Et> <g> and NEvCg.^ 

have been advanced tentatively. The first of these, however, 
is excluded by the observation that dimethylketentriethylium 
is smoothly hydrogenated in the presence of platinum black 

to isobutaldehyde and triethylamine: NEt 8 <CV — 


(NEt 3 <£ H>cHMe ) —> CHMe 2 -CHO+NEt 3 . The incapabihty of 

existence of the assumed intermediate compound, combined with 
the improbability of the direct addition of a saturated tertiary 
amine at a C~0 group, cause the authors to prefer the subsidiary 
valency formula, CR 2 !CIO . . . NAlk 3 . An explanation is thereby 
afforded of the inability of the pre-formed keten to combine with 
triethylamine, since it is probable that in it the subsidiary valencies 
have to some extent compensated one another. 

[With M. Miller.] —Solutions of the requisite acid chloride and 
triethylamine are gradually mixed, when a violent reaction occurs; 
the product is filtered and the residue extracted with benzene, 
whereby triethylamine hydrochloride remains undissolved. The 
ketenium compound is isolated by distillation of the residue left 
after removal of the solvent from the filtrate under diminished 


pressure. The yields are small. 

ChlorolceterUriethylium , CHCKCO,NEt 3 , is an almost colourless 
liquid, b. p. 120—125°/10 mm. Bromoketentriethylium, a pale 
yellow liquid, b. p. 128—129-5°/18 mm., is transformed by hydro¬ 
chloric acid at 135° into triethylamine hydrochloride and bromo- 
acetic acid. It cannot be hydrogenated in the presence of palladium, 
towards which it behaves as a poison. Dichloroketentriethylium is a 
golden-yellow liquid, b. p. 142—145°/18 mm. It is decomposed 
by alcoholic potassium hydroxide solution with quantitative pro¬ 
duction of potassium chloride; carbon monoxide is not, however, 
evolved. H. W. 


The Action of Amino-acids on Sugars. L. Grunhut and 
J. Weber ( Biochem . Z. } 1921, 121, 109—119).—The interaction 
between various amino-acids and sugars with special reference to 
melanoidin formation, has been followed by a study of the formol 
titration, the optical activity, and reducing power. The reaction 
is in general very complex, and varies from case to case. H. K. 

Alkylation of the Anhydrides of Amino-acids. P. Karrer, 
Ch. Granacher, and A. Schlosser (Helv. Chim . Acta , 1922, 5, 
139—141; cf. Sasaki and Hashimoto, this vol., i, 56).—Sarcosine 
anhydride is obtained in more than 50% yield by the protracted 
action of methyl iodide on the silver salt of glycine anhydride. 
An attempt to prepare the silver salt of leucine anhydride by the 
method used for the corresponding glycine compound was un¬ 
successful. 

In general, very marked differences are found in the behaviour 
of the anhydrides of various amino-acids for which, at present, a 
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satisfactory explanation cannot be given. Thus, for example, 
glycine anhydride and phenylalanine anhydride give sparingly 
soluble additive compounds with solutions of calcium chloride in 
alcohol, but this behaviour is not exhibited by leucine anhydride. 

H.W. 

Monochlorocarbamide. Preparation of Chlorohydrins by 
its Action on Ethylenic Hydrocarbons. Andr6 Detobuf (Bull. 
Soc. chim.y 1922, [iv], 31, 102—108).—Monochlorocarbamide may 
be obtained by the action of chlorine on carbamide in the presence 
of a small amount of water at 0°. By this method a certain amount 
of carbamide hydrochloride is also formed. The chlorocarbamide 
may be obtained in approximately 20% solution by passing chlorine 
through a solution of 120 grams of carbamide in 60 grams of water 
at 0°, in which 60 grams of powdered marble is suspended, until 
the theoretical amount of chlorine is taken up. The solution is 
then filtered. Such a solution, after the addition of 5% of acetic 
acid, readily reacts with ethylenic hydrocarbons, giving the corre¬ 
sponding chlorohydrins. For the latter action to take place, the 
solution of chlorocarbamide must be acid either from the addition 
of acetic acid or from the presence of carbamide hydrochloride. 

W. G. 

Preparation of Thiocarbamides. The Goodyear Tire 
and Rubber Co. (Brit. Pat. 164326).—In the preparation of sub¬ 
stituted thiocarbamides by the action of carbon disulphide on a 
primary amine, the speed of the reaction is greatly increased and 
a product of greater purity is obtained if the reaction is carried 
out at .a temperature above the boiling point of carbon disulphide, 
but below that of the amine, by passing, for example, the super¬ 
heated vapours of carbon disulphide into the amine previously 
heated to the desired temperature. G. F. M. 

Isomeric Citraconyl Hydrazides. Frederick Daniel 
Chattaway and Deric William Parkes (T., 1922, 121, 283—288). 

Simultaneous Reduction and Oxidation. III. Trans¬ 
formation of Halogenaldehydes into Aldehydes and Acids 
through Ketenes. Arthur Kotz and H. Rathert (J. pr. Ghent ., 
1921, [iij, 103, 227—240; cf. A., 1913, i, 1309; 1915, i, 208).— 
3P-Dichloro-a-acetoxyacrylonitrile when hydrolysed with strong 
sulphuric acid in the cold, gives Pfi-dichloro-oc-acetoxyacrylamide , 
CCl 2 .'C(OAc)*CO*NH 2 , needles, m. p. 122—123°. The nitrile on 
boiling with water gives dichloroacetic acid, acetic acid, and 
hydrogen cyanide, and when heated with ethyl alcohol at 150°, it 
gives dichloroacetic acid, acetic ester, and hydrogen cyanide. It 
also reacts readily with aniline to give the corresponding anilides 
and hydrogen cyanide, and not dichloroketen. Ethyl p-dichloro- 
a-ethoxyacrylate, on the other hand, gives on boiling with water 
dichloroacetaldehyde, alcohol, and carbon dioxide. Dichloro- 
acetoxyacrylonitrile, on reduction with hydrogen in presence of 
colloidal palladium or platinum black, gives $p-dichloro-oi-acetoxy 
propionitrile, CHC1 2 *CH(OAc)-CN, b. p. 42—43°/6 mm., and with 
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dry hydrogen chloride it gives a(3(3- trichloro-u-acetoxypropionitrile, 
CHCl 2 *CCl(OAc)*CN, b. p. 202°, which on hydrolysis gives di- 
chloroacetic acid, hydrogen chloride, and hydrogen cyanide, thus 
proving its structure. Dichloroacetoxyacrylonitnle, with alcoholio 
hydrogen chloride, gives the hydrochloride of the iminoether of 
afifi-trichloro-oi’acetoxyacetic acid , CCl 2 H*CCl(OAc)*C(OEt)INH,HCl, 
m. p. 93—94°. Bromoacetaldehyde, when heated in a sealed tube 
with triethylamine, gives diketocycZobutane, b. p. 125—126°. 
Chloral does not, under similar conditions, eliminate hydrogen 
chloride and give dichloroketen. W. 0. K. 


Aliphatic Diazo-compounds. XXIV. Organic Phosphorus 
Compounds. VI. Preparation and Reactions of Phos- 
phazines. H. Staudinger and G. Luscher (Helv. Chim. Acta , 
1922, 5, 75—86).—A continuation of the work of Staudinger and 
Meyer (A., 1920, i, 105). The aliphatic diazo-compounds do not 
exhibit great differences in the readiness with which they combine 
with tertiary phosphines to give phosphazines. The latter are 
hydrolysed with greater or less readiness by water into hydrazones 
and phosphine oxides. They all decompose with evolution of 
nitrogen when heated, but the formation of phosphinemethylenes 
thereby is not observed except in the case of triphenylphosphine- 
benzophenoneazine ( loc. cit.). Clear proof is adduced that the 
initial change consists of a dissociation of the compound into its 
constituents, since volatile diazo-compounds can be distilled un¬ 
changed from the difficultly volatile triphenylphosphine when the 
compounds are heated carefully in a vacuum. 

Triphenylphosphinebenzilazine , PPh 3 IN*NICPhBz, a yellow, crystal¬ 
line powder, m. p. 115—117° (decomp.), is obtained in 83% yield 
by mixing benzoylphenyldiazomethane and triphenylphosphine in 
ethereal solution. It is hydrolysed readily by alcohol (90%) to 
triphenylphosphine oxide and benzilhydrazone. It is decomposed 
by heat in a complicated manner, giving nitrogen, triphenylphos¬ 
phine, triphenylphosphine oxide, possibly benzonitrile, and a dark 
brown resin. 


Ethyl triphenylphosphineglyoxylate-azine [from triphenylphos¬ 
phine and ethyl diazoacetate (cf. Staudinger and Meyer, be. cit.)] 
is hydrolysed with great readiness to triphenylphosphine oxide 
and ethyl an^-glyoxylatehydrazone, m. p. 38°, thus indicating 


CO Et-CH 

the anti-configuration, 2 y > f° r phosphazine. It 

decomposes at 200° with liberation of about half the total quantity 


of nitrogen; when distilled at 140° in a vacuum, it yields ethyl 


diazoacetate and triphenylphosphine. 


Triphenylphosphine and methyl benzoyldiazoacetate react with¬ 
out development of heat to give the phosphazine , 
PPh 3 :N‘N:C(C0Ph)-C0 2 Me, 

a pale yellow, crystalline powder, m. p. 132-5—133° (decomp.). 
It is converted by alcohol (90%) into the substance , C 28 H 25 0 4 N 2 P, 
m. p. 95-5—96-5°. It gives nitrogen, triphenylphosphine, triphenyl¬ 
phosphine oxide, and resinous matter when heated. 
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Triphenylphosphine and methyl cinnamoyldiazoacetate yield the 
phosphazine , PPh 3 :N-N:C(C0 2 Me)*C0-CH:CHPh, a pale yellow solid, 
m. p. 174°. 

Ethyl triphenylphosphineacetylglyoxylate-azine , 
PPh 3 :N-N':CAc«C0 2 Et, 

yellow crystals, m. p. 90°, is hydrolysed readily by atmospheric 
moisture. It decomposes completely when heated under atmo¬ 
spheric pressure; it regenerates its components when heated in a 
vacuum. 


Triphenylphosphine and ethyl diazomalonate react comparatively 
slowly to give the phosphazine , PPh 3 .*N\NIC(C0 2 Et) 2 , almost colour¬ 
less crystals, m. p. 128° (decomp.). It is very sensitive towards 
moisture and is hydrolysed readily to ethyl mesoxalatehydrazone 
and triphenylphosphine oxide. Towards heat, it behaves in the 
same manner as the preceding compound. The corresponding 
phosphazine , PPh 3 !N‘NIC(C0 2 Me) 2 , a pale yellow, crystalline mass, 
m. p. about 92°, crystallises more readily than the ethyl compound, 
but, like the latter, is extremely sensitive to moisture. It dis¬ 
sociates into its components when heated in an absolute vacuum. 

Triphenylphosphine and benzoylacetyldiazomethane give the 
phosphazine , PPh 3 !N*NICAcBz, dark yellow crystals, m. p. 128°, 
which is hydrolysed by boiling dilute alcohol with the formation 
of henzoylacetyllcetonehydrazone , NH 2 *NICAeBz, colourless crystals, 
m. p. Ill—112°; it decomposes completely when heated. 

Triphenylphosphinedinitroquinoneazine (annexed formula), bril- 
C*N*N*PPh re( ^ cr .y s t a l s > decomp, about 194°, is pre¬ 
ys* * 3 pared from its components in chloroform solu- 

jl jCIO tion. Relatively, it is an extremely stable 

NOJ JN0 2 substance, possibly owing to its sparing solu- 

bility; protracted heating with aqueous alcohol 
converts it into triphenylphosphine oxide and smeary products. 

Further investigation of the decomposition of triphenylphos- 
phinefluorenoneazine by heat has shown that the main product is 
the ketazine, m. p. 264°; triphenylphosphinediphenylenemethylene, 
m. p. 274°, is produced in minor amount, but the method is unsuit¬ 
able for its preparation for this reason, and also because of the 
difficulty of separating it from the ketazine by crystallisation. 

H. W. 


Aliphatic Diazo-compounds. XXV. Ketens. XXXVIII. 
Aliphatic Diazo-compounds and Ketens. H. Staudlnger 
(Helv. Chim. Acta ) 1922, o, 87—103).—A theoretical paper. Further 
investigation has led the author to modify his view of the consti¬ 
tution of the aliphatic diazo-compounds (A., 1916, i, 847), which 
are now formulated in accordance with the manner proposed by 
Angeli and Thiele. Compounds with the group IN:N, which are 
derived from the unsaturated nitrogen molecule, are termed azens. 
This class of compound shows a great variety of chemical actions, 
some of which are common to all members of the class, whereas 
others are limited to particular members. The observations may 
be explained by the assumption that the azens oontain twq re- 
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active points, as indicated by the schemes A!N:N< and AINiN, 

respectively. Reactions occurring at the terminal nitrogen atom 
’ (first scheme), such as the addition of phosphines, reduction of 
aliphatic diazo-compounds and azides and addition of Grignard’s 
reagents, are common to all azens, since an alteration in the nature 
or substitution of the first atom has relatively little influence on 
the third atom. Great differences in the reactivity of the different 
azens are observed, on the other hand, in many reactions which 
are considered to be based on compounds formulated in accord¬ 
ance with the second scheme; instances are afforded by (1) the 
addition of unsaturated compounds which is presumed to occur 

thus, R 2 0-N=N+A=B —► -> R 2 C<4; (2) the action 

of compounds HR (acids* water, alcohols, and amines) proceeding 

according to the scheme R 2 <p=N^N+HCl —* R2 9~ N ~ NH —> 

R 2 CHC1+N 2 ; (3) the addition of halogen, acid chloride, or nitrogen 
dioxide. Reduction may occur in accordance with either scheme, 
the course of the changes being dependent on the particular azen 
and the reducing agent employed. A number of reactions cannot 
^ be explained by either scheme; in all of these the azens react with 
* salts. 

Carbonylen compounds resemble the azens closely in their 
general reactions, which may be referred to the two schemes 
8 2 1 

R 2 C=C=0, R-N=C=0 or R 2 C—C—0<, R-N=C=0< and 

R 2 C—C—0, R*N=<p—0. Those occurring in accordance with the 

first scheme are but little affected by substituents at the third 
atom, and are exemplified by the action with phosphineimines, 
CH 2 =C=9+PR 3 -NPh — > CH 2 :c:NPh+PR 3 0, the addition of 

tertiary phosphines, CPh 2 —C~0<'+PEt 3 —> CPh^C- 0—PEtg, 
and the action of compounds of the type HR, such as water, alcohol, 
acids, and primary and secondary amines. Reactions occurring 
in accordance with the second scheme are affected greatly by the 
presence of substituents at atom 3; typical instances are afforded 
by the behaviour towards oxygen and unsaturated compounds suoh 
as ethylene derivatives, Schiff’s bases, carbonyl compounds, 
thiokotones, and nitroso-compounds, by the polymerisation of 
ketens and by the decomposition of carbonylens by heat. 

The similarity of azens and carbonyTens extends to colour and 
to absorption spectrum. Further consideration of unsaturated 
substances leads to the recognition of the existence of two distinct 
groups, which are influenced differently by substituents, frequently 
in a reversed direction; one class includes the ketens and diazo- 
compounds, whereas the other comprises the carbonyl compounds 
and their nitrogenous derivatives, such as the hydrazones, Schiff’s 
bases, ketazines, and phosphazines. These differences are most 
readily explained in accordance with Thiele’s theory of partial 
valencies. In the cases of the highly reactive o-diketones and 
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unsaturated ketones, there is a strengthened partial valency at 
the end of the conjugated system 0=0—0=0, which accounts for 

both the increase in the colour and enhanced activity. In the 
less reactive carbonyl substituted ketens and carbonyl substituted 
and unsaturated diazo-compounds, conjugation influences the 
second atom, which has but little effect on the reactivity, whereas 
the third atom is weakened in its action by the neutralisation of the 
partial valencies, thus 0=0—0=0=0 and 0=0 C— WEN in- 

stead of R 2 C=C=0 and R 2 C=NEEN, respectively. H. W. 

Ketens. XXXIX. Aliphatic Diazo-compounds. XXVI. 
Behaviour of Ring Systems. H. Statjdinger ( Helv . Chim. 
Acta , 1922, 5, 103—108).—A general review of the stability of 
cyclic compounds formed from carbonylens and azens and 
unsaturated substances. 

The four-membered rings, obtained in large number from di- 
phenylketen and unsaturated compounds, are shown in tabular 
form; a general conception of the dependence of stability of these 
structures on the members of the ring cannot be given, but the 
effect of substituents is very marked. Five-membered rings are 
formed from azens and unsaturated compounds, which, in general, 
are exceedingly unstable and immediately lose nitrogen, with the 
production of three-membered rings. The five-atom rings contain¬ 
ing one double bond are less stable than similar rings with two 
double bonds. Heterocyclic rings containing three atoms are less 
stable than the trimethylene derivatives; the influence of substi¬ 
tuents is very marked, and requires further investigation. 

H. W. 

A New Process for the Preparation of Cadmium Dimethyl. 

E. de Mahler [Bull. Soc. chim ., 1922, [iv], 31, 125).—Cadmium 
iodide and magnesium methyl iodide readily react in ethereal 
solution at the ordinary temperature, giving cadmium dimethyl 
and magnesium iodide. The cadmium dimethyl, b. p. 105°/760 mm., 
is readily separated by fractional distillation. W. G. 

Stereoisomerism of Cyclic Hydrocarbons. A. Skita and 
A. Schenck (Ber. } 1922, 55, [R], 144—152).—If Auwer’s hypothesis 
(A., 1920, i, 721) that the reduction of aromatic hydrocarbons by 
Sabatier’s method and in the presence of platinum leads to the 
formation of trans- and cis- derivatives respectively is correct, it 
must be possible to prepare a large number of previously unknown 
cyclic hexamethylenes by the latter process. For this purpose, 
a modification of the catalyst is, however, necessary, since the 
addition of water, which is necessary for the solution of the catalyst 
protected by gum arabic, causes the separation of the hydrocarbon. 
A glacial acetic acid reversible platinum colloid in which the 
metal is deposited on pure gelatin has therefore been introduced 
(the details of the preparation will be described later), with 
which it is possible to secure the smooth reduction of benzenoid 
hydrocarbons to hexamethylenes. 
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Reduction of the three xylenes is effected by dissolving the 
hydrocarbon in glacial acetic acid and adding successively solutions 
of chloroplatinic acid and gelatin in glacial acetic acid and colloidal 
platinum solution; hydrogenation is completed rapidly at 80° 
under an excess pressure of three atmospheres. In each case a 
mixture is obtained which is separated by repeated fractional 
distillation into its components, the purity of which is controlled 
by observation of the molecular coefficient of refraction. The 
following constants are recorded : l c : 2 c -dimethylcyc\ohemne i 
b. p. 126*5°, df 0*786, nf 1*43114; l c : 2*-dimethylcydohexane, 
b. p. 124°, df 0*780, nf 1*43037; l c : ty-dimethylcyclohexane, b. p. 
121*5°, df 0*775, nf 1*42609; l c 3*-dimethylcycZohexane, b. p. 

119°, df 0*772, nf 1*42470; l c 4 c -dimethylcyc\ohexane, b. p. 

121*5, df 0*773, rif 1*42300; l c 4*-dimethylcycZohexane, b. p. 

119*5°, df 0*769, rif 1*42095. The constants of the trans -series 

are identical with those of the products obtained by von Auwers 
by Sabatier’s method. ^-Cymene is reduced exclusively to 
V-methyl-^-iaopropylcyclohexane, b. p. 168*5°, df 0*816, rif 1*45149. 

l c : 2 C : 4 c -Tetramethylcydohexane, b. p. 146°, df 0*790, rif 1*43314, 
is obtained a sole product of the reduction of f-cumene by the new 
process; it is identical with the substance obtained recently (A., 
1919, i, 578) by the catalytic reduction of if /-cumenol in acid solution, 
and differs markedly from the l c : 2 C : 4*-isomeride obtained by 
von Auwers by Sabatier’s method. The l c : 2 l : 4 -isomeride, b. p. 
140°, df 0*774, rify 1*42916 is prepared by the reduction of tetra- 
hydro-i/'-cumene (from ds-l-hydroxy-d.s-2 : 4 : 5-trimethylcycZo- 
hexane) with sodium and alcohol. 

The differences observed with the cycZohexenes are similar to 
those with the saturated cyclic hydrocarbons. Thus the 1:2: 4- 
trimethylcycZohexene derived from ds-l-hydroxy-d$-2 : 4 : 5-tri- 
methylcycZohexane in contrast to the stereoisomeric hydrocarbon 
obtained by von Auwers (loc. cit.) by Sabatier’s method has a 
pronounced ds-form, the constants being b. p. 147°, df 0*814, 
rif 1*44905 for the former and b. p. 145°, df 0*805, nf 1*44820 
for the latter. 

ds-l-Hydroxy-ds-2 : 4 : 5-trimethylcycZohexane is converted into 
the corresponding ketone, which is converted by magnesium methyl 
iodide into the tertiary alcohol ; the latter is transformed by phos¬ 
phorus pentachloride into a tetrahydrodurene , b. p. 169°, df 0*828, 
rif 1*46053. In all probability it is the l c : 2 C : 4 : 5-compound, 
whereas the isomeride, b. p. 166°, df 0*817, rif 1*45722, obtained 
by von Auwers by Sabatier’s method, has the l c : 2 t : 4 : 5-con- 
figuration. H. W. 

Action of Sodium Sulphite on Nitrobenzene. Seyewetz 
and Vignat (Compt. rend., 1922, 174, 296 — 299).—When nitro¬ 
benzene in suspension is boiled with a 10—20% solution of sodium 
sulphite, it gradually disappears, the solution becoming orange- 
coloured and ammonia being evolved. From the solution, a 
compound can be isolated which is apparently identical with 
4-aminophenol-3-sulphonic acid (cf. Schultz and Stable, A., 1904, 
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i, 597). Phenylhydroxylaminesulphonic acid is probably formed 
as an intermediate product, and, being unstable, is transformed 
into the aminophenolsulphonic acid. The coloration is probably 
due to the formation of an azoxybenzene, and may be suppressed by 
adding sodium hydrogen carbonate to the sulphite solution. 


The Products of Nitration of Toluene. William Howieson 
Gibson, Rebecca Duckham, and Ruth Fairbairn (T., 1922, 
121, 270—283). 


Reductions with Titanium Trichloride. Hans Rathsburg 
(Rer., 1921, 54, [R], 3183—3184)—The following nitro-compounds 
are completely reduced by titanium trichloride according to the 
method of Knecht and Hibbert in boiling, concentrated hydro¬ 
chloric acid solution in a current of carbon dioxide : s-chloro- 
trinitrobenzene, trinitroresorcinol, trinitrophenylhydroxylamine, 
picramide, ra-dinitro-o-dinitrosobenzene, picramic acid, tetra- 
nitrophenol (+4H 2 0), trinitrophloroglucinol (+|H 2 0). Over¬ 
reduction is observed with hexanitrotetrahydroxydiphenyl. If 
account is taken of the partial reduction of other groups which 
are present in addition to the nitro-radicles, trinitrophenyldiazo- 
imide, dinitrodiazophenol anhydride, and the substance, C 3 H 6 0 6 Ng, 
from hexamethylenetetramine can be reduced smoothly in accord¬ 
ance with the schemes : 

(i) C 6 H 2 (NO 2 ) 3 N 3 +20TiCl 3 -> C 6 H 2 (NH 2 ) 3 -N(NH) 2 ; 

(ii) C 6 H 2 0(N0 2 ) 2 -N 2 +13TiCl 3 C 6 H 2 0(JNH 2 ) 2 -N-NH 2 ; 

(hi) C 3 H 6 N 3 (N0 2 ) 3 +12TiCl 3 -> C 3 H 6 N 6 . 

Complete reduction occurs also with the following salts and salt¬ 
like compounds, a disturbing influence due to the metallic ion 
not being observed: lead styphnate (+1H 2 0), lead picrate, and 
the potassium compounds of dinitrodinitrosobenzene (-f 0'25H 2 O) 
and tetranitrophenol ( + 1H 2 0). H. W. 


The Electrochemical Oxidation of o-Toluenesulphonamide. 

Fr. Fighter and Hans Lowe (Helv. Chim. Ada , 1922, 5, 60— 
69).—An examination of the possibility of converting o-toluene¬ 
sulphonamide into “ saccharin 55 by electrochemical oxidation. 

Electrolysis of solutions of o-toluenesulphonamide in an excess 
of aqueous sodium hydroxide at platinum, nickel, or copper anodes 
(cf. D.R.-P. 85491) does not lead to the formation of more than 
slight traces of “saccharin”; the sulphonamide appears to be 
completely decomposed with the formation of sodium sulphate as 
the sole isolable product. 

Electrolysis of o-toluenesulphonamide, partly suspended and 
partly dissolved in 05A-sulphurie acid, at 60° with anodes of 
platinum gauze, graphite, or lead coated with lead peroxide in a 
divided cell in which the cathode is formed of a lead cylinder im¬ 
mersed in 2A-sulphuric acid causes the separation of ammonia, 
which is not due to hydrolysis and the production of small quantities 
of “ saccharin.” It is thus shown to be possible to oxidise the 
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methyl to the car boxy-group. For the successful production of 
“ saccharin,” however, it is necessary to secure the smooth oxidation 
of the methyl radicle and to protect the sulphonamide group during 
the process so as to secure the ultimate formation of the sulphon- 
imide ring. The first point is investigated by examining the 
oxidation of o-toluenesulphonic acid in 0*5i\ r -sulphuric acid solution 
at a rotating anode of lead covered with lead peroxide. It is 
found that the substance is not transformed smoothly into o-sulpho- 
benzoic acid. A portion of it is oxidised to phenolic substances 
which still contain the sulphonic group; according to analyses of 
the barium salts, the phenolic substances and the products which 
are not precipitable with lead acetate are sulphoearboxylic acids. 
The electrolytic oxidation of o-toluenesulphonic acid proceeds 
therefore beyond the o-sulphobenzoic acid % stage, and, for the 
preparation of “ saccharin,” it is necessary to protect the oxidised 
product by ring closure immediately the methyl is converted into 
carboxyl. Electrolysis of benzenesulphonamide, o-toluenesulphon- 
amide, and “saccharin” in 0*5A T -sulphuric acid solution at a 
platinum gauze anode proves that neither the sulphonamide nor the 
sulphonimide group is stable under these conditions. These groups, 
however, can be considerably protected by the use of ammoniacal 
solutions in which the ammonia functions as “ relative depolariser ”; 
thus, o-toluenesulphonamide is converted in 4N -ammoniacal solu¬ 
tion in the presence of ammonium sulphate at 40° and at a platinum 
gauze anode into “saccharin,” the material yield being 43*7% 
and the current yield 9*2%. The most favourable results, however 
(material yield 75*4%, current yield 42*6%), are obtained by the 
electrolysis of o-toluenesulphonamide dissolved and suspended in 
2A-sodium carbonate solution at about 60° with a platinum gauze 
anode and rotating lead cathode, which secures efficient agitation 
of the mixture; a porous cell is unnecessary. The success of the 
method does not depend on the intermediate formation of potassium 
percarbonate. H. W. 


Theory of the cts-frans-Isomerism of 
thalene. Ernst Mohr (Ber., 1922, 55, [5], 
statter and Waldschmidt-Leitz, in a recent 
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230—231).—Will- 
discussion of the 
theoretically possible 
number of isomerides in 
U completely hydrogenated 
naphthalene derivatives, 
have expressed the opinion 
H that only the cis-form (I) 
is capable of existence (A., 
1921, i, 667). Since, how¬ 
ever, the author has been 
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able to construct a model for both cis- and fraiw-tetrahydronaph' 
thalene (II) which is completely free from strain (cf. A., 1919, ii, 
229), he considers that the ultimate experimental realisation of the 
Jrans-isomeride is possible. H. W. 
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Certain Chloronaphthalene Derivatives. P. FriedlAndeb, 
S. Karamessinis, and 0. Schenk (, Ber ., 1922, 55, [J5], 46—62).— 
The chlorination of nitronaphthalenesulphonic acids leads to the 
elimination of the sulphonic group which is replaced by chlorine. 
The reaction is not quite quantitative, since, even with the calcu¬ 
lated quantity of the reagents, a certain amount of oxidation occurs, 
leading apparently to the production of chloroquinones, which, 
however, are readily separated from the chloronitronaphthalenes 
by means of alkali. 

Gradual addition of an aqueous solution of sodium chlorate at 
90—95° to a solution of sodium l-nitronaphthalene-6-sulphonate 
in aqueous hydrochloric acid yields 5-chJoro-l-nitronaphthalene, 
almost colourless needles, m. p. 111°; it is preferable to remove the 
chloronitronaphthalene from the mixture as it is formed by means 
of di-(tri-)chlorobenzene. 5-Chloro-cc-naphthylamine crystallises in 
long, colourless needles, m. p. 85°, whilst its acetyl derivative forms 
hexagonal prisms, m. p. 128°. The crude chloronitronaphthalene 
contains small amounts of 1 : 4 : 5-trichloronaphthalene, m. p. 133°. 
l-Nitronaphthalene-8-sulphonic acid is transformed similarly into 
8-chloro-l -nitronaphthalene. 

2-Nitronaphthalene-4 : 8-disulphonic acid is the main product 
of the nitration of naphthalene-1 : 5-disulphonic acid (the sodium 
salt, lustrous needles, and the sparingly soluble barium salt, 
C^HgOgNSgBa, are described); it is converted by chlorination 
into 4 : 8-dichloro-2-nitronaphthalene, long, yellow needles, m. p. 
132°. The latter is reduced by stannous chloride or iron and 
hydrochloric acid to 4 :8 -dichloro-$-naphthylamine, colourless needles, 
m. p. 132—133° (the hydrochloride , and the acetyl derivative, colour¬ 
less needles, m. p. 265°, are described). The base can be diazotised 
in concentrated sulphuric acid solution, from which the diazonium 
sulphate is precipitated by addition of water in small, pale yellow 
needles. The latter couples normally with phenols and naphthols; 
it is transformed by boiling dilute sulphuric acid into 4 : S-dichloro - 
fi-napkthol, colourless needles, m. p. 158—159° ( methyl ether , needles, 
m. p. 93°)* and by hydrochloric acid and cuprous chloride into 
2:4: 8-trichloronaphthalene, yellow needles, m. p. 94°. 

4 : 8-Dichloro-1-nitronaphthalene, pale yellow needles, m. p. 142°, 
is prepared by the chlorination of l-nitronaphthalene-4 : 8-disul- 
phonic acid or of 4:-chloro-l-nitronaphthalene-8-sulphonic acid 
(the latter appears to be the sole product of the nitration of 1-chloro- 
naphthalene-5-sulphonic acid; the sodium salt is described. It is 
reduced to 4-chioro-a-naphthylamine-8-sulphonic acid, rhombic 
crystals, the sodium salt of which is sparingly soluble in water). 
4 : 8-Dichloro-(x-naphthylamine crystallises in long, slender needles, 
m. p. 113°, and yields an acetyl derivative, m. p. 163°. 

6 : 8-JDichloro-l-nitronaphthalene, m. p. 93° (5 : 8-dichloro-oc- 
naphthylamine, m. p. 104°, and its acetyl derivative, hexagonal 
prisms, m. p. 202°), is prepared by the chlorination of the product 
of the nitration of 1-chloronaphthalene-4-sulphonic acid. The 
production of two isomeric nitro-acids during the latter process 
is most conclusively demonstrated by their reduction to the 
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readily soluble 8-chloro-1 - aminonaphthalene-5-sulphonic acid (the 
SO *0 constitution of which follows from its conversion by 
* sodium amalgam into 8-chloro-a-naphthylamine) and 
the sparingly soluble 5-chloro-l-aminonaphthalene-8-sul- 
phonic acid, which is converted by boiling its diazotised 
solution into the sulphone (annexed formula), colourless 
needles, m. p. 184°. 

4-Chloro-l : 8-dinitronaphthalene, m. p. 180°, is prepared from 
1 : 8-dinitronaphthalene-4-sulphonic acid (the sodium salt and the 
corresponding sulphonyl chloride , pale yellow needles, m. p. 152*5°, 
of the latter are described). 

When similarly chlorinated, 1 : 8-dinitronaphthalene-3 : 6-di- 
sulphonic acid and 1 : 5-dinitronaphthalene-3 : 7-disulphonic acid 
do not yield precipitates. % H. W. 

Vapour Pressure Determinations on Naphthalene, Anthra¬ 
cene, Phenanthrene, and Anthraquinone between their 
Melting and Boiling Points. O. A. Nelson and C. E. Senseman 
(J. Ind. Eng. Chem., 1922, 14, 58—62).—Few determinations of 
vapour pressure have been carried out with most of the solid 
hydrocarbons between the temperatures of their melting and 
boiling points, or above. Vapour-pressure determinations over a 
‘range of temperatures have now been carried out on naphthalene, 
anthracene, phenanthrene, and anthraquinone, using Smith and 
Menzies’s dynamic isoteniscope (A., 1910, ii, 1037), and tables and 
curves of observed vapour pressures of these compounds are 
recorded. Boiling-point determinations on anthracene, phenan¬ 
threne, and anthraquinone gave anthracene, b. p. 342°; phenan¬ 
threne, b. p. 340*2°; anthraquinone, b. p. 379*8°. F. M. R. 

Perylene. F. Hansgirg (U.S. Pat. 1384615; cf. A., 1920, i, 
541).—A high yield of perylene is obtained by treating 2-derivatives 
of naphthalene or of 1 : 1 '-dinaphthyl with halogepating agents 
such as the halogen compounds of phosphorus, antimony, arsenic, 
or aluminium to obtain 2-substituted halogen derivatives, and then 
transforming the latter into perylene by the action of ring-closing 
reagents such as aluminium chloride or by the “ pyrogene synthesis.” 
A reducing flux such as phosphorous acid is preferably used in the 
process and it may be carried out as a single operation with isolation 
of the intermediate halogen derivatives, or, if desired, the latter 
may be separately obtained and used as starting materials for the 
last stage of the process. Among the starting materials which 
may be used are 2 : 2'-hydroxy-l : l'-dinaphthyl and 2 : 2'-dichloro- 
1 : l'-dinaphthyl. Chemical Abstracts. 

Condensations of Acetylene. I. Elucidation of the Con¬ 
stitution of Cuprene. H. P. Kaufmann and M. Schneider 
(Ber. $ 1922, 55, [JB], 267—282).— Cuprene has been obtained 
previously by several observers by the decomposition of acetylene 
in the presence of reduced copper or oxides of copper, but the 
elucidation of its constitution has been rendered difficult by the 
poverty of the yield, the insolubility of the product, and the 
vol. oxxii. i. k 
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diffi culty with which it is attacked by reagents. A more potent 
catalyst has now been found in the residue obtained by heating 
anhydrous copper ferrocyanide in a current of air at 250° during 
fifteen minutes, which is approximately three times as active as 
reduced oomper. The optimal temperatures for reduced copper, 
cupric oxid£ cuprous oxide, and copper ferrocyanide residue are 
240—250|T 230—240°, 230—240°, and 240—250°, respectively. 
The prdRict of the reaction has a differing colour, dependent on 
ttifa duJution of heating and the particular contact agent. The 
obtained with decomposed copper ferrocyanide is yellow 
toJpale brown, whereas that prepared with other catalysts is 
\mker in shade, the portions richer in copper being dark brown to 
black. The latter are converted into paler products poorer in 
copper by further treatment with acetylene. With a short period 
of heating the product is loose and voluminous, but becomes more 
compact when the heating is protracted. It is frequently spon¬ 
taneously inflammable at 100—150°, but this property is not due 
to cuprene itself, but to finely-divided pyrophoric metal. A liquid 
condensation product is deposited in green, oily drops on the cooler 
portions of the tube; the further investigation has been prevented 
by the small quantity available. Copper can only be removed 
from the solid product with great difficulty by treatment with 
hydrochloric acid (20%), and it is necessary to use aqua regia to 
obtain specimens the copper content of which is so small that it 
can be neglected in the analysis. The composition of cuprene is 
not uniform, varying between (C^H^)* and (C 16 H 10 ) a; . The main 
factor in the formation of the different types of cuprene is the 
uncontrollable oxidative action of the oxygen. The formation of 
cuprene cannot at present be completely explained, but it appears 
most probable that a copper acetylide is formed intermediately 
which decomposes into cuprene without explosion; the uniform 
distribution of the metal throughout the product is otherwise 
difficult to account for. 

Cuprene is attacked violently by very concentrated nitric acid. 
It dissolves very slowly in boiling 50% nitric acid, and the clear 
yellow solution, when neutralised with ammonia and concentrated, 
yields ammonium mellitate. If the acid solution is diluted largely 
with water, a brown, mellogen-like precipitate is obtained which 
is transformed into mellitic acid by nitric acid (80%) and into 
benzoic acid by dry distillation. The filtrate from the brown 
precipitate is neutralised by barium hydroxide, whereby an in¬ 
separable mixture of barium salts is obtained from which naph¬ 
thalene is produced by dry distillation. Cuprene is not attacked 
by dilute solutions of bromine in water or organic media, whereas 
the action of elementary bromine causes carbonisation with 
elimination of hydrogen bromide. It may, however, be brominated 
by heating a paste of it with water and bromine at 100—130° in 
the presence of iron bromide. Since cuprene itself is not homo¬ 
geneous, it is not surprising that the composition of the brominated 
product depends on the experimental conditions adopted. One 
such substance, prepared by extracting the crude produet with 
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alcohol and subsequent treatment of the residue from the alcoholic 
solution with ether, forms a pale yellow, 
amorphous powder, analyses and determinations 
of the molecular weight of which agree with 
the formula C^ 8 H 12 Br 6 . It is converted by nitric 
acid into melhtic acid. It appears, therefore, to 
be a hexabromohexahydrotriphenylene (annexed 
formula), in which the position of the bromine 
atoms is not established. All attempts to isolate 
the parent hydrocarbon by removal of the 
bromine atoms were unsuccessful, since the 
residue (immediately after loss of bromine) became polymerised to 
a hydrocarbon resembling cuprene. H. W. 

The System : Acetanilide-Water. N. Schoorl and F. N. B. 

de Weerd (Bee. trav. chim. 9 1922, 41, 15—20).—The acetanilide- 
water system exhibits a region of heterogeneous equilibrium which 
is situated above the ordinary temperature and connects the solu¬ 
bility and depression of freezing-point curves. The temperature 
limits of this region are 83-2° and 144°, and the composition limits 
from 5*2% to 87% of acetanilide. At 144°, the highest temperature 
at which the system is heterogeneous, the composition is 40% 
acetanilide, 60% water. H. J. E. 

Aniline Glucoside (Glucose Anilide). Th. Sabalitschka 
(Ber. dent. Pkarm. Oes ., 1921, 31, 439—445).—Acetobromoglucose 
reacts with aniline at ordinary temperatures, and after twenty- 
four hours the initially clear solution sets to a solid mass from 
which aniline tetracetyl-d-glucoside was isolated in long needles, 
m. p. 95—96°, [a]K —59*5 (after twenty-four hours). On hydrolysis 
in methyl alcoholic solution with barium hydroxide, it was con¬ 
verted into aniline-d-glucoside, which accordingly has the y-oxidic 
structure OH-CH 2 -CH(OH)-CH-CH(OH)-CH(OH)-CH-NHPh. The 

I-o- 1 

substance was deposited from organic solvents as a gelatinous mass 
which dried to a white, amorphous powder, m. p. 147°, [a]g —52*4° 
(in methyl alcohol) constant after four days. iVniline-d-glucoside 
thus prepared was identical with glucose anilide, obtained by the 
direct action of aniline on dextrose, to which the structure of a 
8chiif’s base had originally been ascribed, and the correctness of 
Sorokin’s (A., 1888, 807) and, later, of Irvine’s views (T., 1908, 
93, 95, 1429) of the constitution of this substance as a glucoside 
is thus confirmed. G. F. M. 

6-Amino-a-naphthol-5-sulphonic Acid (A-acid) and its 
Derivatives. Hans Th. Bucherer and Rudolf Wahl (J. pr . 
Ghent ., 1921, [ii], 103, 129—162).—2-Naphthylamine-l : 5-disul- 

f honic acid, which may be obtained by treating 2-naphtbylamine- 
■sulphonic acid with fuming sulphuric acid at 30—40°, is con¬ 
verted into its potassium salt and fused with potassium hydroxide 
to give d-amiiw-z-itaphthol-o-sulphonic acid (A-acid). The yield 
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and nature of the by-products (6-amino-a-naphthol, 1 : 6-dihydroxy - 
naphthalene, and 1 :6-dihydroxynaphthalene-5-sulphonic acid) 
vary with the exact conditions employed. A-acid forms a 
characteristic orange diazonium salt. 2-Naphthylamine-l : 5- 
disulphonic acid, on heating with 75% sulphuric acid, gives 
p-naphthylamine and 2-naphthylamine-5-sulphonic acid and with 
sulphuric acid monohydrate, 2-naphthylamine-5-, -6-, and -7- 
sulphonic acids. A-acid with mineral acids gives 6-amino-a- 
naphthol. On sulphonation with concentrated sulphuric acid a 
mixture of ft-amino-ct-naphthol-2 : S-disulphonic acid and 6 -amino- 
oi-naphtholA : 5-disulphonic acid are obtained. With acetic an¬ 
hydride, Q-acetylamirw-z-napMhol-S-mlphonic acid is formed, with 
benzoyl chloride 6-dibenzoyiamino-x-naphthol’5-8ulphonic acid , with 
toluenesulphonyl chloride it forms the expected product , 
C 17 H 15 0 6 NS 2 , and with carbonyl chloride the carbamide. 

W. 0. K. 

Rearrangements of some New Hydroxamic Acids Related 
to Heterocyclic Acids and to Diphenyl- and Triphenyl-acetic 
Acids. Lauder W. Jones and Charles D. Hurd (J. Amer . 
Chem. Soc., 1921, 43, 2422—2448).—An interpretation of the 
mechanism of the Beckmann rearrangement is proposed, based on 
Langmuir’s theory of the atom. The stages in the rearrangement 
are pictured as follows, in which Fig. 1 represents the intermediate 
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univalent nitrogen derivative and Fig. Ill the earbimide stage in 
the rearrangement. As a further hypothesis to explain why one 
radicle, R, will migrate more readily than another radicle, R', the 
authors suggest that the relative ease of arrangements of the 
Beckmann type is dependent on the tendency for the radicle R, 
in the univalent nitrogen derivative, such as [R*CON], to exist 
as a free radicle. This hypothesis finds support in the results 
obtained for the relative ease with which the sodium and potassium 
salts of the acyl esters of diphenylacethydroxamic acid and 
triphenylacethydroxamic acid undergo rearrangement. The salts 
of the triphenyl derivative undergo rearrangement the more readily. 

Two new methods of preparing hydroxamic acids are described. 

In the first, by the action of free hydroxylamine on a keten such 
as diphenylketen, the corresponding hydroxamic acid is obtained, 
CPh 2 :CO+NH 2 -OH=CHPh 2 -CO-NH-OH. 

The second method is a modification of the one usually employed, 
namely, the action of acid chlorides on hydroxylamine in aqueous 
solution. If a neutral solvent, such as benzene, is used in place of 
water, a quantitative yield of the monohydroxamic aoid is obtained. 
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Diphenylacethydroxamic acid, CHPhg’CO'NH'OH, m. p. 172°, is 
prepared by the action of hydroxylamine on ethyl diphenylacetate 
in the presence of sodium methoxide or by either of the above 
methods. It gives a benzoyl ester, m. p. 140—140*5°, the sodium 
and potassium salts of which could not be obtained in the pure 
state. The silver salt showed chromoisomerism. The alcohol- 
ether solution of the sodium salt, on evaporation, leaves a mixture 
of the salt with its products of decomposition and rearrangement, 
namely, diphenylmethylcarbimide, diphenylmethylurethane, m. p. 
122—123°, and sodium benzoate. When this residue is extracted 
with cold water and the solution filtered and boiled, &-bisdiphenyl- 
methylcarbamide, CO(NH*CHPh 2 )o, m. p. 269*5—270°, is obtained. 
Diphenylacethydroxamic acid yields a monoacetyl derivative, m. p. 
113—113*5°; giving potassium, sodium , and silver salts, and a diacetyl 
derivative, m. p. 95*5—97*5°. Diphenylmethyl urethane reacts with 
phosphorus pentachloride, yielding diphenylmethylcarbamyl chloride, 
CHPWNH'COCI, which when left in contact with calcium oxide 
gives diphenylmethylcarbimide and this when treated with benzoyl- 
hydrylamine yields s-bisdiphenylmethylcarbamide. 

Triphenylacetyl chloride reacts with hydroxylamine to give 
triphenylacethydroxamic acid, m. p. 175—176°, which yields a 
benzoyl ester giving sodium, potassium, and silver salts. The silver 
salt showed chromoisomerism, but the sodium and potassium salts 
could not be obtained pure owing to the readiness with which 
they decomposed, giving triphenylmethylcarbimide, m. p. 85—87°. 
The acetyl ester, m. p. 133*5—134°, gives potassium, sodium, and 
silver salts, the two former of which are somewhat more stable 
than the corresponding salts of the benzoyl ester. In these rear¬ 
rangements, none of the s-bistriphenylmethylcarbamide was formed. 


Pyromucylhydroxamic acid, 


^J]-CO-NH-OH (cf. Pickard and 
O 


Neville, T., 1901, 79, 847), its ammonium salt, m. p. 130—131°, its 
benzoyl ester, m. p. 140°, and the potassium , sodium, and silver 
salts of the ester were prepared. When the potassium salt was 
warmed in aqueous solution, some of the ester was first precipitated, 
and when this was filtered off and the filtrate boiled, a red, resinous 
mass, presumably of difurylcarbamide, was obtained. The acetyl 
ester, m. p. 95—96°, of the hydroxamic acid gave potassium, 
sodium, and silver salts, the rearrangement and hydrolysis of these 
salts being similar to those of the corresponding salts of the benzoyl 
ester. 


Thienoylhydroxamic acid, !^^jj*CO*NH*OH, m. p. 123—124*5°, was 

8 

obtained either by the action of hydroxylamine on ethyl thiophen- 
carboxylate, C 4 H 3 S*C0 2 Et, or by the action of hydroxylamine on 
thienoyl chloride. It gave an ammonium salt, m. p. 142—143° 
(decomp.); a benzoyl ester, m. p. 143—144°, giving potassium, 
sodium, and silver salts; an acetyl ester, m. p. 96*5—97°, giving 
potassium, sodium, and silver salts; and a thienoyl ester [ dithienoyl• 
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hydroxamic acid , C 4 H 3 S*C0*NH*0*C0»C 4 H 3 S], whioh occurred in 
two forms, and gave potassium, sodium , ana silver salts. 

The salts of the esters of thienoylhydroxamic acid underwent 
slight hydrolysis in aqueous solution, but the main change was 
one of rearrangement to sym-dithienylcarbamide. 

The thienoyl ester, m. p. 133—133-5°, of benzhydroxamic acid, 
which was isomeric with the benzoyl ester of thenhydroxamic 
acid, was prepared and its potassium and silver salts were inves¬ 
tigated. The melting points of the esters and the decomposition 
temperatures of their salts, and the ease of rearrangement of the 
latter, were almost identical in the two cases. W. G. 

Metallic Derivatives of Nitrophenolic Compounds. IV. 
Some Complex Nitrophenoxides of Magnesium, Silver, 
and Lead. Archibald Edwin Goddard and James Bertram 
Ward (T., 1922, 121, 262—266). 

Auto-oxidation : the Anti-oxygens. Charles Mourku and 
Charles Dufraisse (Compt. rend., 1922, 174, 258—264).—The 
auto-oxidation of a large number of substances may be checked 
by the presence of traces of certain compounds to which the authors 
give the name “ anti-oxygens.” Most of the substances which 
have been found to show this inhibiting action belong to the phenol 
group, and of these quinol, catechol, and pyrogallol are particularly 
active. This protecting action may be prolonged for two years 
at least, providing the substance capable of auto-oxidation does 
not sublime from the anti-oxygen. The secondary reactions which 
often accompany auto-oxidation are also inhibited by the presence 
of the anti-oxygens. The action of the anti-oxygens is apparently 
catalytic, and it is of interest to note that traces of pyrogallol, a 
substance commonly used as an absorbent of oxygen, oppose the 
action of this gas. 

The bearing of these observations on the phenomena of life in 
the animal and the vegetable kingdom is discussed. It is suggested 
that the toxic properties of phenols are connected with their 
activities as anti-oxygens. W. G. 

The Quadrivalence of Tin in its Mercaptides. H. Wuyts 
and A. Vancindertaelen (Bull. Soc. chim. Belg., 1921, 30, 323— 
328).—Stannic mercaptides can be prepared (a) by the action of 
tin and hydrochloric acid on organic disulphides with subsequent 
neutralisation, (b) from a thioalcohol and stannous chloride in 
presence of air, or (c) from a thioalcohol and stannic chloride. 
Attempts to prepare stannous mercaptides did not succeed, and the 
behaviour of tin in this respect is compared with that of its sulphides 
towards alkali sulphide solutions. 

The mercaptide , Sn(S*C 6 H 4 # NMe 2 ) 4 , prepared from dimethylaniline- 
disulphide, is a red, crystalline substance, m. p. 159°; with benzoyl 
chloride in benzene solution, it forms the benzoate of the corre¬ 
sponding thioalcohol, m. p. about 136°; with methyl iodide, tw r o 
reactions take place, one with the rupture of the sulphur-tin linking 
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and the combination of methyl and iodine with the elements res¬ 
pectively, the other with formation of the iodide of the quaternary 
ammonium base, NMe 3 I*C 6 H 4 *SMe. Similarly, from di-p-amino- 
phenyl disulphide, the mercaptide, Sn(S # C 6 H 4 *NH 2 ) 4 , red, leafy 
crystals, m. p. about 166°, was obtained. H. J. E. 

Sulphobenzide [Diphenylsulphone]. Eug. Grandmougin 
(Compt. rend., 1922, 174 , 168—170).—3 : 3'-Diaminodiphenyl- 
sulphone gives a bis-diazo-derivative which couples normally with 
the naphthols and their sulphonic derivatives. The dyes obtained 
have almost the same shades as the corresponding dyes from aniline 
itself, the chromophoric influence of the sulphone group in the 
meta-position to the two amino-groups being thus practically 
negligible. The dyes obtained dye only wool and not cotton. 

New compounds mentioned are 3 : 3' - dicMorodiphenyUulphone , 
m. p. 108°; 3 iS'dibfomodiphenylsulphone, m. p. 119°; and 

3 : 3 '-di-iododiphenylsulphone, m. p. 158°. 

In view of the erroneous statements occurring in the literature, 
the correct melting points of certain of the 3 : 3'- and 4 :4'-deriv- 
atives of diphenylsulphone are tabulated as follows. 



(NO,), 

(NH,) t . 

(NHAc) 2 . 

(OH),. 

Cl 8 . 

Br,. 

I,. 

3:3'. 

. 201° 

168° 

211° 

186-187° 

108° 

119° 

158 c 

4:4'. 

. 282 

174 

280 

239 

147 

172 

W. 

197 

G. 


Cholesterol Dibromide. I. LifschIitz ( Zeitsch. physiol. 
Chem ., 1921, 114, 286—289).—Cholesterol dibromide prepared by 
the ether method has m. p. 93—94°, whilst when the glacial acetic 
acid method is used it has m. p. 110—111°. The author brings 
forward evidence which suggests that a compound of the dibromide 
and acetic acid has been formed in the second case. 

The author considers that the cholesterol dibromide, m. p. 122°, 
obtained by Windaus and Liiders is possibly an isomeride of the 
dibromide obtained by himself. S. S. Z. 

The Replacement of Halogen in 4-Chloro-3-nitrobenzo- 
nitrile and in 4-Bromo-3*-nitr obenzonitrile. Th. J. F. Mattaar 

(Rec. trav. chim ., 1922, 41, 24—37). — The reactions between 
4-chloro-3-nitrobenzonitrile and/or 4-bromo-3-nitrobenzonitrile and 
sodium methoxide, sodium ethoxide, sodium phenoxide, methyl- 
amine, ethylamine, dimethylamine, aniline, o-toluidine, ra-tolu- 
idine, p-toluidine, methylaniline, p-phenylenediamine, hydrazine, 
phenylnydrazine, and phenylmethylhydrazine have been investi¬ 
gated. The following new substances have been prepared : 3 -Nitro- 
4-methoxybenzonitrile , pale brown needles, m. p. 151°; 3-nitro- 
4-ethoxybenzonitrile, white needles, m. p. 121°; 3-nitroA~phenoxy- 
benzonitrile , colourless prisms, m. p. 138°; 3’nitroA-methylamino - 
benzonitrile , yellow needles, m. p. 169°; S-nitroA-ethylaminobenzo- 
nitrile , yellow needles, m. p. 132°; 3 : S-dinitroA-ethylnitroaminO’ 
benzonitrile , lustrous plates, m. p. 142*5°; S-nitroA-dimethylamino - 
benzonitrile , yellow plates, m. p. 114°; 3-nitro-4-o-toluidinobenzo- 
nitrile , brownish-yellow plates, m. p. 116°; 3~nitro4*m-toluidino - 
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bmzmitrile, orange needles, m. p. 149°; 3-nitroA-p-toluidinobmzo- 
nitrile, orange needles, m. p. 128°; 3-nitroA-methylanilinobenzo- 
nitrile, yellow, irregular plates, m. p. 144°; S-nitroA-p-amino- 
anilinobenzonitrile , deep violet crystals, m, p. 158°; benzaldehyde- 

2- nitroA-cyanophanylhydrazone , red plates which turn colourless 
on drying, m. p. 225°; acetophenone-2-nitroA-cyanoplwnylhydr- 
azone, lustrous, red needles, m. p. 232°; 3-nitroA-phmylmethyl - 
hydrazinobenzonitrile , red crystals, m. p. 132°. The reaction between 
phenylhydrazine and 4-chloro-3-nitrobenzonitrile (cf. Borsche, 
Stackmann, and Makaroff-Semljansky, A., 1917, i, 15) yields a 
substance which is considered to be converted on oxidation into 

3- nitro-4-phenylhydrazinobenzonitrile, colourless needles, m. p. 

181°. H. J.E. 

Preparation of Phenylglycine Compounds. British Dye¬ 
stuffs Corporation, Ltd., Herbert Levinstein, and Georges 
Imbert (Brit. Pat. 173540).—Phenylglycine compounds are obtained 
in one operation from trichloroethylene by heating it in aqueous 
suspension with aniline, and an alkali, preferably calcium hydroxide, 
in an autoclave at 140—190°, the treatment being continued until 
the intermediate products, for example, ethylenetriphenyltriamine, 
are completely transformed into phenylglycine compounds. For 
example, 132 parts of trichloroethylene, 100 parts of lime, 800 parts 
of water, and 280 parts of aniline, are heated in an autoclave with 
constant agitation for twenty-four hours at 180°. The excess of 
aniline is distilled off the calcium phenylglycine and excess of lime 
separated from the mother liquors, and converted into sodium 
phenylglycine by boiling with the requisite quantity of sodium 
carbonate. G. F. M. 

The Hydrolytic Decomposition of the Bismuth Salts of 
Phenolcarboxylic Acids. A. Peeling (Ber. Dent. Pharm. Ges., 
1921, 31, 433—438).—The hydrolysis by water of the neutral and 
basic bismuth salts of benzoic, salicylic, protocatechuic, gallic, and 
cinnamic acids proceeds to a definite limit which is attained when 
they are heated at 100° with four consecutive quantities of water 
for a total of ten hours. Both the neutral and basic salts of the 
various acids eventually attain the same composition, the only 
salt remaining unchanged being the basic benzoate, having the 
composition (PhCCyBi0) e ,Bi 2 0 3 . The experimentally-determined 
composition of the final hydrolytic product of all the other bismuth 
salts above mentioned was found to be in close agreement with 
the theoretical figure required for a salt of the composition 
(R*C0 2 *Bi0)«,Bi 2 0 3 , 

analogous to the basic benzoate (R=phenol residue), and it is 
therefore evident that hydrolysis proceeds to precisely the same 
point with all the salts. When shaken at 37° with 025% hydro¬ 
chloric acid, conditions resembling those existing in the stomach, 
a slightly greater degree of hydrolysis was observed. G. F. M. 

Sotatitated Salicylic Acids. I. H. P. Kaufmann and 
W. Kaufmann (Ber., 19 22, 55, [B], 282—288).—A number of 
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substances are described which were obtained during an investi¬ 
gation of the influence of different substituents on the physiological 
action of salicylic acid. 

[With H. G6tting.] — AcetylglycollyUalicylic acid , 
C 6 H 4 (C0 2 H)-0-C0-CH 2 -0Ac, 

small, colourless needles, m. p. 103—104°, is prepared by the 
action of acetylglycollyl chloride on sodium salicylate in the 

E resence of benzene at the atmospheric temperature. It is readily 
ydrolysed by warm water to acetylglycollic and salicylic acids. 
The action of a-o-phthalyl chloride on sodium or disodium 


?°~V 

9« H 4 V« H 4 

coo-co 

(i) 


qq salicylate in the presence of boiling 
3 6 H 4 <_q_> 0 dry benzene leads to the formation 
yy of a substance (annexed formulae I or 

Or II), colourless needles, m. p. 158*5°. 

C HjrCO ^ * s slowl y‘ hydrolysed by alco- 
6 J holic sodium hydroxide solution to 

' ' phthalic and salicylic acids. It is 


reduced by zinc dust and glacial acetic acid to phthalide and 
salicylic acid; the latter reaction appears to indicate the un- 
symmetrical constitution of the parent substance, but this point 
cannot yet be regarded as established with certainty. H. W. 


Glucosides. X. The Action of df-Acetobromoglucose on 
the Silver Salt of cfl-Mandelic Acid. P. Karrer, C. NAgeli, 
and Alex. P. Smirnov (Helv. Chim. Acta , 1922, 5, 141—146).— 
It has been shown previously (Karrer and N&geli, A., 1919, i, 594) 
that acetobromoglucose reacts with silver dZ-mandelate in the 
presence of toluene to form d-tetra-acetylglucosido-dZ-mandelic 
acid, C0 2 H*CHPh*0*(LH 7 0 6 Ac 4 , d-tetra-acetylglucose dZ-mande- 
late, and d-tetra-acetylglucose d-tetra-acetylglucosido-Z-mandelate 
from which Z-mandehc acid was isolated by hydrolysis. The 
similar action between dZ-acetobromoglucose and silver dZ-mande- 
late has been found to give products of the same three types, all 
of which are optically inactive. Since d-acetobromoglucose only 
combines with Z-mandelic acid to form a corresponding compound 
(Zoc. cit.) 9 it follows that the inactive tetra-acetylglucose tetra- 
acetylglucosidomandelate must be a racemate combined from 
d-tetra-acetylglucose d-tetra-acetylglucosido-Z-mandelate and Z-tetra- 
acetylglucose Z-tetra-acetylglucosido-d-mandelate. Reaction thus 
appears to be unusually selective, the d-glucose derivative com¬ 
bining only with the Z-acid in this manner, whereas the Z-glucose 
compound unites with the d-acid. A satisfactory explanation of 
the unusually marked effect of configuration on the reaction cannot 
at present be given. 

1- Acetobromoglucose , colourless needles, m. p. 88°, [a]}; 5 —192*7°, 
in ethereal solution, is prepared by the action of acetyl bromide 
and glacial acetic acid on Z-glucose. When mixed in ethereal 
solution with an equal quantity of d-acetobromoglucose, it gives 
dl-acetobromoglucose, colourless needles, m. p. 85°. dl-Tetra-acetyl- 
glucose dH-manddate and dl-ZeZra- acetylglucose dldetra-acetylglucosido- 
dl-mandelate have m. p. 146° and 227°, respectively. H. W. 
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New Synthesis of Hydroxylated Benzoylformic [Phenyl* 
glyoxylic] Acids. H. Finger and Lina Eirich (J. pr. Chem 
1921, [ii], 103, 249—252).—Ethyl eyanoformate can be used 
instead of hydrocyanic acid in the Gattermann aldehyde synthesis, 
and hydroxylated phenylglyoxylic acids are produced. Pyrogallol 
and methyl eyanoformate, dissolved in ether, give with zinc chloride 
and gaseous hydrogen chloride 2:3: 4t4rihydroxyphenylglyoxylic acid , 
C e H2(0H) 8 *C0*C0 2 H, m. p. 171°, which dyes chrome-mordanted 
wool. It gives a sodium salt, CgHrOgNa; a normal aniline salt, 
m. p. 138 , whilst on heating with aniline at 135°, 2:3: 4-tri- 
hydroxybenzylidineaniline, C 6 H 2 (OH) 3 *CHINPh, is formed, thus 
proving the constitution of the acid. 

The following derivatives of 2:3: 4-trihydroxyphenylglyoxylic 
acid are also described: nitrophenylhydrazone , yellowish-red needles, 
m. p. 230—240° (decomp.); semicarbazone, decomp. 230°. With 
oxythionaphthen dissolved in acetic anhydride, trihydroxyphenyl- 
glyoxylic acid forms a compound , 

c 6 h 2 (oac) 3 -c(co 2 h):c< g ° > c 6 h 4 , 

and it couples with benzenediazonium chloride to give an azo-dye. 

W. O. K. 

The Preparation of Chloro- and Bromo-tyrosine and the 
Analogous Tyramines. R. Zeynek (Z. physiol. Chem., 1921, 
114 , 275—285).—3 : 5-Dibromotyrosine and 3 : 5-dichlorotyrosine 
are best prepared by the action of the respective halogens on 
Z-tyrosine suspended in glacial acetic acid. 

Z-3 : 5-Dichlorotyrosine has m. p. 256—260° (decorap.), crystallises 
in rhombic platelets, and the anhydrous hydrochloride gives in 
5% aqueous solution [a]|f —7-8°; in 4% hydrochloric acid, [a]^° 
-—2*9°. A 5% solution of dichlorotyrosine containing 2H 2 0 dis¬ 
solved in 4% hydrochloric acid gave [a]ff —2*8°. p-Hydroxy- 
phenylethylamine, when suspended in glacial acetic acid and 
brominated, yields dibroraotyramine hydrobromide, crystallising 
in monoclinic platelets, m. p. 270°. The free base crystallises in 
white, flat, rhombic rods, m. p. 210°. Diehlorotyramine hydro¬ 
chloride, prepared similarly, crystallises in monoclinic plates, m. p. 
284—286°; the base has m. p. 219—222°. S. S. Z. 

Preparation of Soluble Derivatives of Camphoric Acid. 

Society of Chemical Industry in Basle (Brit. Pat. 173063).— 
Soluble derivatives of camphor which retain the therapeutic 
properties of that substance but give stable solutions in water 
sterilisable by heat and therefore suitable for subcutaneous injec¬ 
tion, are exemplified by certain iV-substituted derivatives of 

camphorimide of the type C 8 H 14 <^q>N-R*N<^„ where R is 

an alkyl or alkylene group, and R' and R" are hydrogen, alkyl, 
or alkylene groups. These compounds are obtainable from camphor¬ 
imide by the usual methods, as, for example, by causing its isolated 
dry salt or a solution to react with polyhalogenised saturated or 
unsaturated aliphatic hydrocarbons or with halogen hydrins, and 
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the JY-halogen alkyl or ^-halogen alkylene camphorimide thus 
obtained (after substituting halogen for hydroxyl if a halogen- 
hydrin has been used) is treated with ammonia or an alkylamine. 
Or, alternatively, camphoric acid or its anhydride may be caused 
to react with a diamine of the type NH 2 -R*NR'R'\ The following 
substances are described: Camphor- fi-hydroxyethylimide, a thick, 
colourless oil, b. p. 190°/15 mm., is prepared by the action of 
ethylene iodohydrin on sodiocamphorimide in absolute alcoholic 
solution. Camphor-$-chbr-oethylimide , prepared by the action of 
phosphorus pentachloride on the above, is a pale yellow oil, b. p. 
168°/10*5 mm. By heating with ammonia at 100° under pressure, 
it is converted into camphor-fi-aminoethylimide, 

C 8 H M <g°>N-CH a -CH 2 -NH 2 , 

which can be isolated as its hydrobromide as an incompletely solidi¬ 
fying syrup which decomposes at 135—140°. The chloroethyl- 
imide, when similarly heated with 33% dimethylamine solution at 
120—125°, gives camphor-$-dimethylaminoethylimide, b. p. 163°/ 
14 mm. It forms a crystalline hydrobromide , m. p. 207°, soluble in 
both water and alcohol. Camphor-$-bromoethylimide is obtained 
by heating potassiocamphorimide with an excess of ethylene 
dibromide on an oil-bath. It boils at 186°/12 mm. When heated 
at 100° with diethylamine, it is converted into camphor-$-diethyl- 
aminoethylimide, a viscid oil, b. p. 183—185°/12 mm., which 
gives a crystalline hydrobromide , m. p. 157°. Camphor-$-allyl- 
aminoethylimide is similarly prepared from allylamine and the 
halogenethylimide. It boils at 187°/12 mm., and gives a hydro- 
bromide crystallising in fine leaflets, m. p. 144°. Illustrative of 
the second general method of preparation, the above-mentioned 
P-diethylaminoethylimide may also be obtained by heating at 
180—200° camphoric acid and as -diethylethylenediamine. The 
latter substance, obtained by the reduction of diethylaminoaceto- 
nitrile with sodium and alcohol, forms an oil, b. p. 140—145°, 
with strongly basic properties. In a similar way, from the reduc¬ 
tion product of piperidine acetonitrile, by heating with camphoric 
acid, the corresponding imide camphor-$-piperidylethylimide is 
obtained. Its hydrobromide crystallises in fine, felted needles, 
m. p. 193*5°. G. F. M. 

The Bile Acids. III. Biloidanic Acid [Letsche’s Acid]. 

W. Borsohe, O. Weickert, and Robert Meyer (Rer., 1921, 
54, [R], 3177—3182).—Biloidanic acid has been prepared by 
Letsche (A., 1909, i, 697) by the action of a mixture of nitric and 
sulphuric acids on cholic acid, and examined subsequently by 
Schenck (A., 1920, i, 847; 1921, i, 179), who concurs in ascribing 
to it the formula C 10 H 28 Oi O . Specimens of the purified acid 
examined by the authors did not give analytical results in agree¬ 
ment with this formula. The acid was therefore esterified with 
methyl alcohol and hydrogen chloride, but the product, mainly a 
dimethyl trihydrogen ester, was not quite uniform. It was there¬ 
fore converted by diazomethane into the pentamethyl ester (which 

k*2 
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has also been prepared by Schenck from the silver salt and methyl 
iodide). The latter cannot be satisfactorily purified by crystallis* 
ation, but, after being distilled under diminished pressure gives 
analytical results in agreement with the formula C^Ho-O^, thus 
indicating the formula C 18 H 26 O 10 for the parent acid. The penta 
methyl ester has m. p. 91—92° after softening at 87°, b. p. 321— 
322°/18 mm., [a] D about +20° in absolute alcoholic solution. Direct 
analysis of the acid regenerated from the hydrogen ester leads to 
the same result. The pentamethyl ester has not yet been smoothly 
re-converted into the acid. 

A modification of Letsche’s method of preparing the acid is 
described which permits the isolation of biloidanic acid in the pure 
condition after a single crystallisation. H. W. 

A Critical Examination of the Aromatic Aldehydes occur¬ 
ring in certain Eucalyptus Oils. Arthur Ramon Penfold 
(T., 1922, 121, 266—269). 

The Reduction of Naphtholcarhoxylic Acids to Aldehydes. 

Hugo Weil and Walter Heerdt ( Ber 1922, 55, [jB], 224— 
230).—A continuation of previous work (Weil and Ostermaier, 
this vol., i, 139). 

Tetrahydronaphthaldehyde has been obtained previously (loc. 
cit.) by the reduction of p-naphthol-3-carboxylic acid by sodium 
amalgam in boric acid solution with the addition of a neutral 
mixture of sodium sulphite and sodium hydrogen sulphite. The 
same result is obtained when the action is effected at a temperature 
not exceeding —5°. The aldehyde is also obtained by the reduction 
of 2-acetoxynaphthalene-3-carboxylic acid, 1 -amino-p-naphthol 
3-carboxylic acid, and l-bromo-P-naphthol-3-carboxylic acid, 
ammonia or hydrogen bromide respectively being eliminated 
from the compounds last named. Tetrahydronaphthaldehyde 
hydrazone, after being -crystallised from alcohol containing a little 
glacial acetic acid, has m. p. 106-5° instead of 96*5° as previously 
recorded (loc. cit .). 1-Amino-p-naphthol-3-carboxylic acid is pre¬ 

pared conveniently by coupling p-naphthol-3-carboxylic acid with 
diazotised sulphanilic acid and reduction of the dye so formed 
with zinc dust and glacial acetic acid. 

a-Naphthol-2-carboxylic acid does not appear to be reduced 
beyond the l-hydroxynaphthal-2-aldehyde stage even by energetic 
treatment at 25°, 40°, or 55°. 

4-Amino-l-hydroxynaphthalene-2-carboxylic acid is so feebly 
acidic that it is precipitated from solutions of its salts by boric 
acid and thus escapes reduction. 

4-Sulpho-l-hydroxynaphthalene-2-carboxylic acid is reduced to 
a-naphthol-2-aldehyde, the sulphonic group being eliminated. On 
the other hand, the cautious reduction of 4-bromo-l-hydroxy- 
naphthalene-2-carboxylic acid leads to the formation of 4-6romo- 
l-nydroxyv^phthalene-2-aldehyde , which, however, could not be 
obtained in the homogeneous state. It gives the normal com¬ 
pounds with phenylhy&razine (yellow leaflets, m. p. 159°), aniline 
(orange-yellow needles, m. p. 161°), o-toluidine (yellowish-red 
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needles, m. p. 188°), p-toluidine (yellowish-red needles, m. p. 171°), 
benzidine (C^H^ONgBr, red leaflets, m. p. 218°), a-naphthylamine 
(red needles, m. p. 196°), o-phenylenediamine (C^H^ONjBr, 
m. p. 225°), m-phenylenediamine (m. p. 201°), p-phenylenediamine 
(m. p. 198°); with ammonia, it gives the compound , C 22 Hi 8 0gN 2 Br2, 
yellow crystals, m. p. 126°. 

4-CKloro-l-hydroxynaphthalene-2-carboxylic acid , m. p. 228°, pre¬ 
pared by the passage of chlorine into a solution of a-naphtnol- 
2-carboxylic acid in glacial acetic acid, is reduced similarly to 
4-eMoro-l-hydroxynaphtkalene-2-aldehyde. The latter gives the 
usual derivatives with hydroxylamine (colourless needles, m. p. 
184°), hydrazine (yellow needles, m. p. 179°), phenylhydrazine 
(yellow leaflets, m. p. 153°), aniline (yellow needles, m. p. 157°), 
o-toluidine (orange-yellow crystals, m. p. 183°-), p-toluidine (orange- 
yellow crystals, m. p. 164°), a-naphthylamine (reddish-yellow 
leaflets, m. p. 188°), benzidine (C^H^ONgCl, red crystals, m. p. 
214°), o-phenylenediamine (C 17 Hi 8 ON 2 C1, leaflets, m. p. 221°), 
m-phenylenediamine (m. p. 250®), p-phenylenediamine (m. p. 
244°); with ammonia it gives the compound, Cq 2 H 18 0 3 N 2 C12- 
The sodium compound of 4-chloro-l-hydroxynaphthalene-2-alde- 
hyde crystallises in yellow leaflets. H. W. 

Preparation of Hydroxyaldehydes and their Derivatives. 

SoorfjTii: Chimique des Usines du Rh6ne (Brit. Pat. 164715).— 
In the manufacture of aromatic hydroxyaldehydes by the process 
described in Brit. Pat. 161679 (A., 1921, i, 420) equally good results 
are obtained without the use of an organic solvent. Thus vanillin 
is obtained by adding a concentrated solution of 5-3 kilos, of sodium 
nitrite and, after some time, 4 kilos, of guaiacol and 8 kilos, of 
40% formaldehyde solution to a solution of 8 kilos, of dimethyl- 
aniline in 33 kilos, of hydrochloric acid in presence of 33 kilos, of 
ice. A low temperature is maintained for some hours and the 
reaction is completed on a water-bath. G. F. M. 


The Melting Points of certain Fatty-aromatic Ketones. 

Riko Majima, Kwanto Nagaoka, and Keisuke Tamada ( Ber ., 
1922, 55, [B], 215—217).—A number of ketones of the types 
C 6 H 3 (OMe) 2 *CO*R, C 6 H 4 (OMe)*CO*R, and C 6 H 6 *COR have been 
prepared. The melting points of a compound with an even number 
of carbon atoms in the side-chain is invariably higher than that 
of either of its immediate neighbours with an odd number of carbon 
atoms, as shown by the annexed table : 


Side-chain. 

•CO*R 


•COC 10 H tl 

-COC n H M 

•COC u H tft 

coc 13 h 17 

•coc 14 h„ 

•CO’CxjHjj 

•CO*C 14 H M 

•coc 17 h 8 , 


M. p. of the compounds. 
C 4 H 3 (OMe) 2 *CO -R C 6 H 4 (OMe)-CO R 


68—69° 

59-5—60 

74—75 

64—65 

79—80 

67—68 

82—83 


49° 

62-5 

59 

67 

65—66 

72—73 

70-5 

77—77-5 


C 6 H 6 -Cd-R 

45° 

41—42 

54—55 

50—51 

59—60 

56—56*5 


H. W. 
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Elimination of Hydrogen from Aromatic Nuclei and 
Union of the Latter by means of Aluminium Chloride. 

Roland Scholl and Christian Seer ( Ber. } 1922, 55, [B] y 109 — 
117; cf. A., 1913, i, 56, 734).—Previous attempts to convert 
o-chlorophenyl a-naphthyl ketone into 5-chloro-l : 9-benzanthrone 
were unsuccessful; this does not, however, appear to be a general 
characteristic of chlorophenyl ketones, since the corresponding 
meta- and para-compounds give substituted benzanthrones in 
rather poor yield. 

[With Josef Daimer.] — o-Chlorophenyl-x-naphthyl ketone crystal¬ 
lises in colourless needles, m. p. 82°. 

m-Chlorophenyl-<x-naphthyl ketone , small, pale yellow prisms, 
m, p. 77 — 79 °, is obtained by the action of m-chlorobenzoyl 
chloride on naphthalene in the presence of carbon disulphide and 
aluminium chloride. It is converted by aluminium chloride at 
145° into 6-chloro- 1 : 9-benzanthrone , golden-yellow needles, m. p. 
186—187°. The constitution of the latter follows from the obser¬ 
vation that it is oxidised by chromic acid to 9-chloroanthraquinone 
l-carboxylic acid , lustrous, golden needles, m. p. 295°, which loses 
carbon dioxide at 310—320° and yields 2-chloroanthraquinone, 
slender, yellow needles, m. p. 203—204°. 

p-Ohlorophenyl <x.-naphthyl ketone , colourless rods, m. p. 126— 
128°, is converted by aluminium chloride into 7-chloro-l : 9 -benz- 
anthrone , yellow, microscopic crystals, m. p. 187—188°. 

Anthraquinone-l-carboxylyl chloride, pale yellow needles, m. p. 
203—204° (cf. Schaarschmidt, A., 1915, i, 566), is conveniently 
prepared by boiling a solution of the carboxylic acid in phosphoryl 
chloride with a slight excess of phosphorus pentachloride. It is 
converted by naphthalene and aluminium chloride in the presence 
of nitrobenzene into oi-naphthyl l-anthraquinonyl ketone , m. p. 
231—232°. Attempts to prepare a benzanthrone derivative from 
the latter were unsuccessful. H. W. 

Syntheses by means of Sodamide. IX. The Preparation 
of /3^-Dialkyl-a-hydrindones or 2:2-Dialkylindan-l-ones. 

Albin Haller and Edouard Bauer (Ann. Chim. y 1921, fix], 16 , 
340—354).—The chlorides of p-phenyl-aa-dialkylpropionic acids, 
CHgPh-CRg’COgH, behave like p-phenylpropionyl chloride (cf. 
Kipping, T., 1894, 65, 480) in the presence of aluminium chloride, 
giving 2 : 2 -dialkylindan-l-ones, which themselves react with 
sodamide to give the amide corresponding with the original acid 
chloride. 

P-Phenyl-aa-dimethylpropionic acid reacts with thionyl chloride, 
giving the acid chloride , m. p. 5°; b. p. 125—126°/15 mm., which 
when treated in the cold with aluminium chloride gives 2 : 2 - 

pTT ° 

dimethylindan-\-one y C 6 H 4 <CQ 0 ?^>CMe 2 , m. p. 44—45°; b. p. 118— 

119°/15 mm., giving a semicarbazone , m. p. 209—210°. The 
indanone is decomposed by sodamide, giving p-phenyl-aa-dimethyl- 
propionamide, and since the alkylated indanone may be prepared 
from indanone itself by the action of methyl iodide on its sodium 
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derivative, this furnishes a new method for preparing fi-phenyl- 
aa-dialkylpropionamides. 

Phenyl n-propyl ketone, when treated first with sodamide in 
anhydrous ether and subsequently with benzyl chloride, gives a 
mixture of phenyl <x-benzylpropyl ketone, COPh»CHEt*CH 2 j?h, b. p. 
183—184°/13 mm., giving an oxime, m. p. 78°; and phenyl 
(xoL-dibenzylpropyl ketone, COPh*CEt(CH 2 Ph) 2 , m. p. 67—68°; 
b. p. 258°/13 mm. The former, when treated with sodamide in 
benzene and then with ethyl iodide, yields phenyl ai-benzyl-x-ethyl- 
propyl ketone , COPh'CEtg’CHgPh, m. p. 80—80*5°; b. p. 190-— 
202°/12—13 mm., which can also be prepared by the benzylation 
of phenyl a-ethylpropyl ketone. Phenyl a * benzyl- a-ethylpropyl 
ketone reacts with sodamide to give *-benzyl-u.-ethylbutyramide, 
which was not isolated in the free state, but was converted 
into ai-benzyl-ot-ethylbutyric acid , CH 2 Ph'CEf 2 *C0 2 H, b. p. 197— 
199°/17 mm., giving an acid chloride, b. p. 148°/13 mm. The 
acid chloride, in the presence of aluminium chloride in the cold, 

yielded 2: 2-diethylindan-\-one, C 6 H 4 <^Q£>CEt 2 , m. p. 9°; b. p. 

138°/13 mm. W. G. 

Position of the Double Linking in Piperitone. I. A. R. 

Penfold ( Perf . Essent. Oil Bee., 1922, 13, 19—20).—Piperitone 
gave on oxidation with cold permanganate a product from which 
diosphenol was isolated, and identified by its reaction as a keto- 
phenol and by the preparation of the oxime and the phenyl- 
urethane. It is probable therefore that the double bond occupies 
the same position in piperitone as in diosphenol, and the former 
substance would accordingly be A 1 -menthen-3-one. G. F. M. 

Constitution of Quinonoid Organic Onium Salts. F. 

Kkhrmann (Helv. Chim. Acta , 1922, 5, 69—71).—The recent 
criticisms of Hantzsch (this vol., i, 24) has led the author to state 
specifically that his formulae (cf. A., 1918, i, 312; 1921, ii, 476) 
are applicable to carbonium salts. Further consideration, how¬ 
ever, shows that it is unnecessary to indicate the particular 
union of the dissociable ion with the nitrogen atom, or, more 
generally, the basic point of attachment of the molecule by means 
of the dotted line as previously proposed. Nevertheless, it is 
advisable in writing the formulae that the connexion between the 
dissociable ion and the basic group should be rendered sufficiently 
obvious either by placing them in close proximity or by marking 
the central atom in some particular manner, for example, by 
thickened type. H. W. 

Preparation of Intermediates [3-Chloro-2~aminoanthra- 
quinone and 3-Chloro-l-bromo-2-aminoantbraqtiinone] and 
a Dyestuff of the Anthraquinone Series. Frederick William 
Atack and Charles William Soutar (Brit. Pat. 172682). — 
3-CMoro-2~aminoanthraquinone is obtained by the regulated chlorin¬ 
ation at ordinary temperatures of 2 - aminoanthmquinone in a 
suitable solvent such as glacial acetic acid or nitrobenzene until 
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the requisite increase in weight has taken place. It crystallises 
from acetic acid in orange-yellow needles, m. p. 221°. When 
20 parts of the chloro-compound suspended with 10 parts of sodium 
carbonate in nitrobenzene are brominated at ordinary temperatures 
with 21 parts of bromine in 60 parts of nitrobenzene, 3-cAforo* 
1 -bromo-2-aminMnthraquinone is obtained as orange-coloured 
needles, m. p. 235°. This compound undergoes condensation on 
boiling in nitrobenzene solution with sodium and copper acetates 
with formation of a dyestuff having probably the constitution 
3 : 3'-dichloroanthraquinone-l : 2 : V : 2'-dihydroazine, but possibly 
the azine, as distinguished from the hydroazine, may be present. 
It dyes cotton bright blue shades from a hyposulphite vat. All 
the above reactions may be performed consecutively in the same 
liquid medium, for example, nitrobenzene, without isolation of 
the intermediate products. G. F. M. 

Production of Dyestuff Intermediates [Aminoanthraquin- 
ones]. John Thomas, Arthur Hugh Davies, and Scottish 
Dyes, Ltd. (Brit. Pat. 173006).—Higher yields of the corresponding 
amiiioanthraquinones and products of better quality are obtained 
by heating 1-chloroanthraquinone or dichloroanthraquinones with 
aqueous ammonia in an autoclave than by the usual process with 
the sulphonic acids. The presence of small amounts of copper 
salts has a favourable influence on the course of the reaction. For 
example, a nearly theoretical yield of 1-aminoanthraquinone is 
obtained by heating 100 parts of 1-chloroanthraquinone with 
700 parts of 26% ammonia at 170° for twelve hours in presence 
of 0*1 part of copper sulphate. G. F. M. 

Preparation of l-Chloro-2-aminoanthraquinone. Alexan¬ 
der Walker Fyfe and British Dyestuffs Corporation, Ltd. 
(Brit. Pat. 173166).—l-Chloro-2-aminoanthraquinone is prepared, 
without previously protecting the amino-group by acetylation, by 
the direct chlorination at 15° of 2-aminoanthraquinone suspended 
in ten times its weight of nitrobenzene or other suitable solvent, 
such as acetic acid or chlorobenzene, until the requisite increase 
in weight has taken place. The yield amounts to 88% of the 
theoretical. G. F. M. 

Some Products of the Reduction of 2-Hydroxyanthraquin- 
one. Arthur George Perkin and Thomas William Whattam 
(T., 1922, 121, 289—300). 

Derivatives of /?-Methylanthr aquinone. I. Syntheses of 
Chrysophanic Acid £1 : 8-Dihydroxy-3-methylanthraquinone] 
and of 1 :5-Dihydroxy-3-methylanthraquinone. R. Edeb 

and C. Widmer (Helv. Ghim. Acta , 1922, 5, 3—17).—The course 
of the reaction between a-nitrophthalic anhydride and m-cresol 
depends considerably on the condensing agent employed. In the 
presence of boric acid at 170—180°, 3'-(or &)-nitro «3 : 6-dimetkyl* 
" colourless, lustrous plates, m. p. 240—241°, a substance, 
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c | 8 h 1 js o,, colourless needles, m. p. 210—211° (the constitution 
of which has not been elucidated), 6-nitro-o-2'-hydroxytduoyl- 
benzoic acid , 0 H*C fl H 3 Me*C 0 *C 6 H 3 (N 0 2 )‘C 02 H, coarse, pale green 
prisms, m. p. 227°, and 3-nitro-o-2'-hydroxy-p-toluoylbenzoic acid , 
prisms and needles, m. p. 239—240°, are formed. Attempts to 
convert the nitro-acids smoothly into anthraquinone derivatives 
by means of concentrated sulphuric acid were unsuccessful. In 
the presence of aluminium chloride, a-nitrophthalic anhydride and 
w-cresol give 3-nitro-o-2'-hydroxytoluoylbenzoic acid as the sole 
isolable product. The isomeric nitro-acids are reduced by ferrous 
hydroxide in boiling ammoniacal solution to 6-am>io-o-2'-p- 
hydroxytoluoylbenzoic acid , almost colourless leaflets, m. p. 227— 
228°, and 3-amino-o-2'-hydroocytoluoylbenzoic acid , leaflets, m. p. 
233—234°, respectively, which are converted in the usual manner 
into 8-hydroxy -o-2' -hydroxy-p-toluoylbenzoic acid , colourless, slender 
needles, m. p. 175—176°, and 3-hydroxy-o-2’-hydroxy-p-toluoyl- 
benzoic acid , coarse, colourless needles, m. p. 229—230°. The 
6-hydroxy-acid is transformed by concentrated sulphuric acid 
at 160—170° into 1 : 5-dihydroxy-3-methylarUhraquinone, golden- 
yellow leaflets, m. p. 190—191°, whereas the 3-hydroxy-acid is 
converted by a mixture of boric and sulphuric acids into 1 :8-di- 
hydroxy-3-methylanthraquinone, yellow leaflets, m. p. 193—194°, 
which is identical in all respects with natural chrysophanic acid. 

H. W. 
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Elimination of Hydrogen from Aromatic Nuclei, and 
Union of the Latter by means of Alum¬ 
inium Chloride. IV. Ring Closure with 
Doubly Benzoylated Naphthalenes. Ro¬ 
land Scholl and Heinrich Neumann (Ber., 
1922, 55, [B] t 118—126; cf. A., 1913, i, 56, 
734, and this vol., i, 258).—1 :4-Dibenz- 
oylnaphthalene is convertible into dibenz¬ 
pyrene-5 : 8-quinone (annexed formula), but 
the corresponding compound from 1 : 5-di- 
benzoylnaphthalene could not be prepared. 

1 : 4-Dicyanonaphthalene, long, pale yellow needles, m. p. 206°, 
is prepared by distilling sodium naphthalene-1:4-disulphonate 
with potassium cyanide and is hydrolysed by boiling, moderately 
concentrated sulphuric acid to naphthalene-1 : 4-dicarboxylic acid, 
m. p. 309°. The latter is converted by phosphorus pentachloride 
into napkthalene-1 :4- dicarboxyl chloride , slender needles, m. p. 
80°, which is transformed by benzene and aluminium chloride 
in the presence of carbon disulphide into 1 : 4:-dibenzoylnaphthalene , 
colourless needles, m. p. 106°. The ketone yields, after treatment 
with aluminium chloride at 130°, a small amount of dibenzpyrene- 
5: 8-quinone , broad, reddish-brown needles, m. p. 365°, which is 
purified preferably by sublimation. The corresponding dibenz- 

J >yrene, greenish-yellow leaflets or prisms, m. p. 281*5—282°, is 
onned bv reduction of the quinone with zinc dust in an atmo¬ 
sphere of hydrogen. The quinone is oxidised by chromic acid 
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to 1 : 2 -pMhalylanthraquinone, yellow leaflets, 
m. p. 325°, which is transformed by hydrazine 
hydrate into the azine (annexed formula), 
orange-red needles, decomp, about 440°, after 
darkening at 430° in an atmosphere of 
hydrogen. 

1 :5-Dicyanonaphthalene, m. p. 260®, is 
converted successively into the corresponding 
dicarboxylic acid, m. p. 315—320° (deoomp.), 
1 : 5-dibenzoylnapkthalene , colourless crystals, 
185—186°, is obtained from the latter. H. W. 



\/ 

and its chloride; 
m. p 


Phenolcamphorein. Sri Krishna (T., 1922, 121, 253—255). 

Preparation of Terpineol. Robert Marchand (Brit* Pat. 
153605).—Terpineol is obtained from terpin hydrate in nearly 
theoretical yield by distilling it with water and an organic sulphonic 
acid, preferably quinoline-8-sulphonic acid. The process may, if 
desired, be rendered continuous by adding further quantities of 
terpin hydrate as the terpineol distils over. G. F. M. 

The Main Constituent of Japanese Lac. VIII. Position 
of the Double Bonds in the Side Chain of Urushiol and 
Demonstration that Urushiol is not Homogeneous. Riko 

Majima (Ber., 1922, 55, [B], 172—191; cf. A., 1920, i, 837, 
and previous abstracts).—Hydrourushiol is present to the extent 
of 10% in urushiol, the main constituent of Japanese lac. 
In addition, the following compounds are probably present: 
C 6 H 3 (OH) 2 *[CH 2 l 7 , CH!CH*[CH 2 ] 6 *CH 3 , which on oxidation gives 
rise to heptaldehyde and the acid, C 6 H 3 ( 0 H) 2 *[CH 2 ] 7 *C 02 H, or its 
homologues and C 6 H 3 (0H) 2 -[CH 2 ] 7 -CH:CH-[CH 2 ] 4 -CH:CH 2 , which 
yields, on oxidation, formic acid and the same aromatic substances 
as the preceding compound. The results of the analyses of the 
bromide and ozonide of the dimethyl ether and the volume of 
hydrogen absorbed during reduction indicate that it contains two 
double bonds in the molecule. 

Urushiol is a mixture of compounds which differ from one another 
in the number and position of the double bonds present in the 
long, normal carbon chain. In this respect it exhibits a close 
similarity to the drying oils. It is difficult or almost impossible 
by the available methods to separate urushiol quantitatively 
into its components. Since, however, all the latter are converted 
by reduction into the same hydrourushiol, it appears desirable 
to retain the name urushiol for the original mixture, which is 
regarded as having a mean molecular formula, CgxHjgOg or 
C e H 8 (OH) 2 *C 1 rH 27 . The isolation of veratrol-o-carboxylic acid 
from the proaucts of the oxidation of urushiol dimethyl ether by 
potassium permanganate affords valuable confirmation of the 
constitution of urushiol as deduced by other methods. 

[With Yoshihide Tahara.] —Diacetylurushiol is conveniently 
prepared by acetylating crude urushiol and distilling the produot 
in a high vacuum (b. p. 212—220°/0*3 mm.). It is ozonised in 
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chloroform solution and the crude ozonide is decomposed with 
steam. The volatile products contain acetaldehyde, heptaldehyde, 
and w-heptoic acid; the non-volatile portions consist of diacetyl- 
hydrourushiol, 2: 3-diacetazyphenyl-n-octaldehyde, a pale yellow 
liquid,, b. p. 205—207°/l mm., and azelaic acid. 

[With Gitaro Taka yam a.] —Acetylmethylurushiol is converted 
into its diozonide , and the latter is decomposed with steam. The 
products, isolated in the usual manner, are heptaldehyde, 2 -acetoxy- 
3-methozyphenyLn‘Octaldekyde, C 6 H 5 (OMe)(OAc)*[CH 2 ] 7 *CHO, b. p. 
190—210°/0*8 mm., and the corresponding acid, which could not 
be caused to crystallise and is characterised by conversion into 
2,-hydroxy-3-methoxyphenyloctoic acid , colourless needles, m. p. 
49—50°. The presence of acetylhydrourushiol monomethyl ether 
is also established. 

[With Watanabe.] —Urushiol dimethyl ether is emulsified 
with water by the aid of a little palmitic acid and sodium hydroxide 
and oxidised with aqueous potassium permanganate solution 
initially at the atmospheric temperature and finally at 60°, whereby 
a mixture of salts and an oil is obtained. The latter contains 
hydrourushiol dimethyl ether. The mixture of salts is decomposed 
by sulphuric acid, yielding carbon dioxide, formic acid, oxalic 
acid, adipic acid, sebacic acid, veratrol-o-carboxylic acid, 2 :3- 
dimethoxyphenyl-n-octoic acid, and its higher homologues. 

[With Watanabe.] —Acetaldehyde has been isolated from the 
products of the decomposition of the ozonides of dimethylurushiol 
and diacetylurushiol, but not from that of urushiol monomethyl 
ether. The difference in behaviour is probably due to the more 
careful fractional distillation of the latter. A series of experi¬ 
ments with various fractions obtained from urushiol dimethyl 
ether indicates that the parent substance of the acetaldehyde 
accumulates in the fractions of lower boiling point, and demon¬ 
strates that urushiol is a mixture of closely allied substances which 
can only be separated from one another with difficulty by fractional 
distillation. 

[With Takayama.] —The distillation of large quantities of 
urushiol monomethyl and dimethyl ethers has disclosed the 
presence of small amounts of an unsaturated volatile hydrocarbon 
to which the name urusene is applied; analyses indicate that it is 
probably a mixture of C 15 H 28 and C 1 tH 26 . 

[With Okazaki.] —Urushiol dimetnyl ether absorbs approxim¬ 
ately four atomic proportions of bromine in carbon disulphide 
solution; the product obtained is not homogeneous. H. W. 

The Chief Constituent of Japanese Lac. IX. Chemical 
Investigation of the different, naturally-occurring Species 
of Lac which are closely allied to Japanese Lac. Riko 
Majima (Ber. y 1922, 55, [£], 191—214; cf. preceding abstract).— 
A Burmese lac (from the stems of Melanorrhaea usitcUay Wall), 
to which the name “ Thitsi ” is applied, is shown to contain 
thitsiol, a homologue of tsohydrourushiol with an unsaturated side 
chain. As judged by the amount of hydrothitsiol formed by 
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reduction, however, this substance cannot comprise more than 
the third part of the material investigated. In this respect, the 
Burmese variety differs markedly from the Japanese and Indo- 
Chinese products, since in the latter cases the crude material con¬ 
sists of substances which are reducible to hydrourushiol or hydro- 
laccol to an extent of at least 90%. Indo-Chinese lac, probably 
tapped from Rhus succedanea , L., contains mainly laccol, which 
is reduced readily to hydrolaccol; the latter is isomeric with 
hydrothitsiol, and is a higher homologue of hydrourushiol. Formosa 
lac from Semeocarpus vemicifera and a product from Rhus ambigua , 
Lav., or Rhus orientalis , Schn, are shown to contain laccol as main 
constituent, whereas two specimens of Chinese lac (probably from 
Rhus vemicifera or a closely allied species) contained mainly 
urushiol. A Siamese lac was found to be impure and to consist 
in all probability of a mixture of Indo-Chinese and Burmese lac. 

[With Chozo Chiba.] —The Indo-Chinese lac is purified by 
solution in alcohol, filtration, and evaporation of the filtrate, treat¬ 
ment of the residue with saturated aqueous sodium chloride solu¬ 
tion, and, finally, with light petroleum. It is thus obtained as a 
pale-brown, viscous liquid which resembles urushiol closely in 
appearance and in chemical behaviour. When treated with methyl 
iodide and sodium ethoxide, it is transformed into laccol dimethyl 
ether, C 6 H 3 (OMe) 2 -C 17 H 31 , b. p. 206—208°/0-25 mm., 0-92954. 
It is reduced by hydrogen in the presence of platinum black to 
hydrolaccol, C 6 H 3 (OH) 2 *C 17 H 35 , m. p. 63—64°, which is oxidised 
by potassium permanganate in the presence of acetone to stearic 
acid. Hydrolaccol dimethyl ether , obtained by the catalytic hydro¬ 
genation of laccol dimethyl ether, crystallises in long prisms, 
ra. p. 43—44°; with nitric acid it yields 5 -nitrohydrolaccol dimethyl 
ether , m. p. 75—76°, and 5 : (S-dmitrohydrolaccol dimethyl ether , 
m. p. 86—87°. 

[With Yoshihiro Kudo.] —A solution of laccol dimethyl ether 
in chloroform is converted by ozone into a mono-ozonide. The 
latter is decomposed by boiling water into heptaldehyde, acetalde¬ 
hyde, formic acid, oxalic acid, an impure aldehyde of the composition 
C e H 3 (OMe) 2 *[CH 2 ] 9 # CHO, and nonane-w : w'-dicarboxylic acid, m. p. 
109—111°. 

Hydrolaccol is shown to be contained in the crude laccol, thus 
giving an analogy to the occurrence of hydrourushiol in urushiol 
(preceding abstract). 

[With Chozo Chiba.] —The isolation of thitsiol from the black 
variety of " Thitsi ” or Burmese lac is effected by means of alcohol 
and light petroleum. Thitsiol dimethyl ether , CogH^Og, is a pale 
yellow, viscous liquid, b. p. 204—205°/0-2 mm., a 0-96390. Hydro - 
thitsiol, aH 3 (OH) 2 -C 17 H 3 5 , has m. p. 94—96°. Hydrothitsiol 
dimethyl ether crystallises in leaflets, m. p. 56—57°; it is trans¬ 
formed by nitric acid in glacial acetic acid solution into 6-nitro - 
hydrothitsiol dimethyl ether , pale yellow needles, m. p. 75—76°. 
Hydrothitsiol is shown to be identical with heptadecylcatechol by 
the direct synthesis of the latter; for this purpose, margaric acid 
is condensed with catechol in the presence of tin chloride and the 
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3 :4 -dihydroxyphenyl hexadecyl ketone , m. p. 100—103°, thus formed 
is reduced by Clemmensen’s method to heptadecylcatechol. 

The proximity to fresh lac juice or even to the lac tree is known 
to produce a painful but not dangerous skin disease in susceptible 
persons; this is now shown to be caused by urushiol, and is pro¬ 
duced in order of decreasing intensity by distilled urushiol, ordinary 
urushiol, and crude Japanese lac. Similar effects are produced by 
other urushiol derivatives, and in this respect urushiol, hydro- 
urushiol, urushiol dimethyl ether, and hydrourushiol dimethyl 
ether are placed in order of diminishing activity. The action of 
urushiol is attributed to the conjoint effect of two contiguous 
hydroxyl groups and thp unsaturated alkyl radicle. A series of 
experiments with catechol derivatives shows that the intensity of 
the action increases with increasing length of the alkyl chain, 
but is not noticeably affected by its position. Laccol of Indo- 
Chinese, Formosa, and Tsutaurushi lac is approximately as toxic 
as thitsiol of Burmah lac, but either substance attacks the skin 
much less violently than urushiol of Japanese or Chinese lac. 

H. W. 

Kawa-kawa Resin. Yoshiharu Mura yam a and Kenjir6 
.Mayeda (J. Pharm. Soc. Japan), 1921, No. 477, 959 — 968).— 
S. Murakami (ibid., 1916, 393, and 1918, 563) isolated three com¬ 
pounds : demethoxy-yanogonine, C 14 H 12 0q, m. p. 133—134°, ^methyl - 
sticinic acid, C 14 H 14 0 3 , m. p. 175°, and kawaic acid, C„H 10 O 4 or 
Ci 7 Hi 6 0 6 , m. p. 84—86°, from the kawa-kawa resin, Tne authors 
investigated kawaic acid and found that it corresponds with 
the empirical formula C, 5 H 16 0 6 , and contains one methoxyl group. 
When heated with alcoholic potash, it gives benzaldehyde and a 
compound, Cj 4 H 16 0 3 , light yellow leaves, m. p. 164° (decomp.), 
which contains one methoxyl group. By oxidation with 2% 
potassium permanganate, it yields benzaldehyde and benzoic acid. 
From the mother-liquor from which kawaic acid was isolated a 
new acid, $-kawaic acid, C- l4 H 18 0 4 , colourless, slender needles, 
m, p. 101—103°, was isolated; it is moderately soluble in boiling 
water and ether, and very soluble in alcohol. It contains a methoxyl 
group and yields benzoic acid when oxidised with 5% potassium 
permanganate. K. K. 

The Tinctorial Properties of some Anthocyanins and 
certain Related Pigments. II. Arthur E. Everest and 
Archibald John Hall (J. Soc . Dyers and Col., 1922, 38 , 9—13; 
cf. A., 1921, i, 485). — An account of experiments carried out with 
a view to study the influence on the tinctorial properties of the 
introduction of acidic and basic radicles in the benzene nucleus of 
synthetic pigments related to anthocyanins. 

Attempts to prepare amino-derivatives by nitration and reduc¬ 
tion failed, for treatment of 2-phenylbenzopyToniumferrichloride 
with nitric acid, or nitric acid and sulphuric acid, resulted in 
oxidation, but satisfactory results were obtained by an indirect 
method. Diazotised amines, such as aniline, o- and p-toluidine t 



t 266 


ABSTRACTS OF CHEMICAL PAPERS. 


sulphanilic acid, p-nitroaniline, a- and p-naphthylamine, couple 
with phenyl o-hydroxystyryl ketone, probably in the ^-position 
with respect to the hydroxyl group, and on reduction yield an 
amino-derivative which is converted into the corresponding oxonium 
salt by alcoholic hydrochloric acid. The azo-compounds which 
were prepared from phenyl o-hydroxystyryl ketone possess an 
affinity for wool, but owing to their sparing solubility in water, 
their application is difficult, except in the case of the compound 
derived from sulphanilic acid. The corresponding azo-pyrylium 
compounds are to be dealt with subsequently. F. M. R. 


Gallotannin. M. Nierenstein (J. Soc . Chem . Ind., 1922, 41, 
29— 30t; cf. Nierenstein, Spiers, and Geake, T., 1921, 119, 275).— 
A critical discussion of the attempts to elucidate the constitution 
of gallotannin is given. It is considered that it is probably a 
glucoside of the following polydigalloylleucodigallic anhydride, 


^0*f0*C 6 H 2 (0H) a *C0V0’C 6 H 2 (0H) 

C 6 H 2 (OH) 3 


C0-0-C 6 H 2 (0H) 2 -9H-0H 

0-C0-C 6 H 2 (0H) 2 -0 


The formula explains the high molecular weight, the optical activity, 
and the low electrical conductivity of gallotannin. It is in accord 
with the observation that gallotannin is more acidic than pyro- 
gallol towards diazoacetic ester. It accounts for the mutarotation 
of gallotannin and explains the different phases observed m the 
formation of ellagic acid from gallotannin. It is in accordance 
with the formation of tetramethylglucose from methylogallotannin. 
None of the four points last mentioned is explicable on the basis 
of Fischer’s conception of gallotannin as pentadigalloylglucose. 

H. W. 


Crystalline Synthetic Tannins. I. P. Karrer and Harry 
R. Salomon (Helv. Cliim. Acta , 1922, 5, 108—123).—A solution of 
laevoglucosan in chloroform is converted by triacetylgalloyl chloride 
aftd quinoline into tri-(triacetylgalloyl)l(jevogluco8an, 

,-0-, 

CH 2 -CH[0-C 6 II 2 (0Ac)3]-CH-CH[0-C 6 H 2 (0Ac)3]-CH[0-C c H 2 (0Ac) 3 ]*CH, 

m. p. (indefinite) 137°, after softening at 12G°, [ocjj} —10*45°, in 
acetone solution, which has not been obtained in the crystalline 
condition. It is hydrolysed by an excess of sodium hydroxide in 
aqueous acetone solution’ at 0° and the solution, after neutralisa¬ 
tion and removal of acetone in a vacuum, deposits successively 
two gelatinous precipitates (A and B) when preserved. The 
former dissolves freely in cold alcohol, but by allowing the alcoholic 
solution to evaporate slowly at the atmospheric temperature it 
gradually becomes crystalline and sparingly soluble in alcohol. 
It is subsequently readily crystallised from this solvent, and yields 
cc-trigattoyllcevoglucosan , long, six-sided crystals, decomp. 250—320°, 
[a]g —18*02° in alcoholic solution. The ability of the substance 
(and others of this class) to give the typical tannin reactions cannot 
be investigated, since it is insoluble in water, but in 10% alcoholio 
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solution it readily causes gelatinisation with arsenic acid. It gives 
a potassium salt which is sparingly soluble in alcohol. The pre¬ 
cipitate, B (see above), yields (3- trigalloyllcevoglucosan, broad needles, 
and flat, rectangular plates, decomp. 270—320°, [a]jj -—21*00° in 
alcoholic solution (the potassium salt is described). The a- and 
(3-compounds are differentiated clearly by their behaviour towards 
ferric chloride in alcoholic solution, since the former gives a bluish- 
black, gelatinous precipitate, whereas, under similar conditions, 
the latter gives only a bluish-violet solution without a precipitate. 
DigaUoyUcevoglucosan, colourless needles, decomp. 220—270°, 
[oc]i5 —27*93° in alcoholic solution, is prepared by extraction of 
the filtrate from the precipitates A and B with ethyl acetate, 
removal of the solvent, and treatment of the residue with aqueous 
acetone; the sparingly soluble potassium salt is described. The 
mother-liquors from the crystallisation of the'digalloyl derivative 
contain gallic acid and vtoriogaUoyUcevoglucosan , decomp. 240° after 
darkening at 220°. 

It is remarkable that the trigalloyllsevoglucosans, when impure, 
are freely soluble in acetone or alcohol, in which they dissolve but 
sparingly after being recrystallised; similarly, crude digalloyl- 
laevoglucosan dissolves with great ease in water, whereas the pure 
product is very sparingly soluble. It appears probable, therefore, 
that the natural and synthetic tannins which are freely soluble in 
water and alcohol are all mixtures the components of which in 
the pure condition are characterised by sparing solubility. 

The typical tannin reactions, such as the gelatinisation of alcoholic 
arsenic acid solution, are not exhibited by monogalloyllaevoglucosan, 
which in this respect behaves similarly to Fischer’s monogalloyl- 
glucose; the presence of at least two galloyl residues in the sugar 
molecule appears essential to the development of tannin char¬ 
acteristics. H. W. 


Synthesis of a-Benzopyrone Derivatives and the Rupture 
of the Pyrone Ring in these Compounds. J. Tr6ger and 
Fr. Bolte (J. pr. Chem., 1921, [ii], 103, 163—187; cf. Troger 
and Lux, A., 1910, i, 161).—Coumarin derivatives of the type 




are obtained by the action of acetic anhydride 


at water-bath temperature on a mixture of salicylaldehyde and 
the requisite arylsulphonylacetic acid. From benzenesulphonyl- 
acetic acid is obtained 3-benzenesulphonylcoumarin, m. p. 217— 
217*5° (loo, cit.), from p-toluenesulphonylacetic acid, 3-p -toluene- 
sidphonylcoumarin, colourless, tabular crystals, m. p. 221°, and 
from p-chlorobenzenesulphonylacetic acid, 3-p-chlorobenzenesulph- 
onylcoumarin, m. p. 242° ( loc . cit.). 3-Benzenesulphonylcoumarin 
is changed by alcoholic sodium ethoxide at water-bath temperature 
into 0H*CgH 4 *CH!CH*S0 2 , C 6 H 6 , 

colourless plates, m. p. 166°; the corresponding acetoxy-compound 
has m. p. 123° and the bemoyloxy-derivative, m. p. 135°. The 
following compounds were prepared in similar manner. p-Tolyl-o- 
hydroxyrtyrylnUphone, 0H*C 6 H 4 *CH.’CH*S0 2 *C 6 H 4 Me, colourless 
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plates, m. p. 154°; the ocetoy-derivative, m. p. 109°; and benzoyl - 
<xry-derivative, m. p. 98°; p - chtorophenyl-o - hydroxystyrylsvlph&ne , 
m. p. 168—169°; acetary-derivative, m. p. 126°; and benzoyloxy - 
derivative, m. p. 96°. 

Benzenesulphonylacetic acid and resorcylaldehyde (CHO:OH:OH 
= 1:2:4) with acetic anhydride gives 7- acetoxy- 3- benzenesulphonyl- 
coumarin , colourless needles, m. p. 237°, but only if there be some 
sodium benzenesulphonylacetate in the free acid. With sulphuric 
acid, 7-acetoxy-3-benzenesulphonecoumarin yields 7 -hydroxy-3-benz- 
ene8ulphonylcoumarin. On alkaline hydrolysis, the acetyl compound 
yields phenyl-2: 4 - dihydroxy sty rylsulphone , C 6 H 3 (0H) 2 # CH!CH*S0 2 Ph, 
yellow crystals, m. p. 209—210°, of which the following derivatives 
are described: dimethyl ether , a pale yellow powder, m. p. 108°; 
diacetoxy- derivative, leafy crystals, m. p. 112°; dibenzoyloxy- deriv¬ 
ative, colourless needles, m. p. 77°. Similarly, 7-acetoxy-3-p- 
toluenesulphonylcoumarin , m. p. 234°; 7 -hydroxy-3-p-toluenesulphone- 
coumarin , m. p. 239°; tolyl-2 : 4- dihy dr oxy sty rylsulphone > m. p. 184°, 
and its dimethyl ester , m. p. 108°; diacetoxy- derivative, m. p. 108°; 
and dibenzoyloxy-deriv&tive, m. p. 132°, and 7 -acetoxy-3-p-chloro- 
benzenesulphonylcoumarin , rhombic crystals, m. p. 224°; 7 -hydroxy- 
3-p-cJdorobenzenesulphonylcoumarin , small, transparent needles, m. p. 
226°; p-chlorophenyl-2 : 4- dihydroxysty rylsulphone, transparent crys¬ 
tals, m. p. 193°, and its dimethyl ether , m. p. 7*7°, diacetoxy-deriv¬ 
ative, m. p. 112°; dibenzoyloxy- derivative, m. p. 164°, were pre¬ 
pared. No derivatives of coumarinic or coumaric acid could be 
isolated on attempting to rupture the pyrone ring, but they are 
to be assumed as intermediate stages in some of the hydrolyses. 

W. O. K. 

Sulphur as the Bridge Atom in the Middle Ring of a 
Derivative of Anthracene. A. Bistrzycki and B. Brenken 
(Helv. Chim. Acta , 1922, 5, 20—28; cf. A., 1915, i, 245; 1920, i, 
629).—The action of concentrated sulphuric acid on 2:4:4- 

triphenyl-1 : 3-oxthiophan-5-one, CPh 2 <^Q ^ > has been ex “ 

CPh amined further and is shown to yield 9-phenyl- 
^ : 10-dihydroraesothioanthracene. 

[ || S || ] 2:4:4-Triphenyl-1:3-oxthiophan-5-onedissolves 

gradually in sulphuric acid (d 1*84) with brisk 
CH evolution of carbon monoxide and formation of 
a yellow solution which rapidly becomes dark 
violet-red. The solution is neutralised with aqueous ammonia 
and boiled until the precipitate becomes flocculent, thus yielding 
§-phenyl-% : 10-dihydromesothioanthracene, slender, yellow needles, 
m. p. 117—118°. The latter is converted by distillation with 
zinc dust into 9-phenylanthracene, m. p. 152°, the production of 
which suggests the possibility that the parent substance is in 

reality the thioketone, C 6 H 1 <^ ? P ^> C fl H 1 . This hypothesis, 

however, is negatived by its stability towards phenylhydrazine, 
alcoholic sodium hydroxide solution, and aniline, as well as by 
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its reduction by zinc and hydrochloric acid in the presence of 

glacial acetic acid to 1:3 -diphenylthiophthalan, C 6 H 4 <^p^^>S, 

colourless, silky needles, m. p. 106*5—107*5°, the constitution of 
which follows from its conversion by more drastic treatment with 
the same reagents into o-dibenzylbenzene, m. p. 78°. Oxidation 
of phenyldihydrom&9othioanthracene with hydrogen peroxide in 
glacial acetic acid solution gives o-dibenzoylbenzene, m. p. 145— 
146°, which is shown by direct comparison to be identical with 
the product prepared by Simonis and Itemmert (A., 1915, i, 136). 

4 :4-Diphenyl-2-p-chlorophenyl-1 : 3-oxthiophan-5-one (A., 1920, 
i, 631) is similarly converted by sulphuric acid into 2-chloro-9- 
phenyl-9 :10-dihydromeaothioanthracene, microscopic aggregates of 
yellow prisms, m. p, 124—126° after softening at 120°. H. W. 

Constitution of Matrine. II. HeizaburO KondO, NiichirO 
Kishi, and ChOrO Araki (J. Pharm. Soc. Japan , 1921, 1047— 
1069; cf. A., 1921, i, 882).—By reducing taatrine with sodium 
and amyl alcohol, deoxymatrine, (C 16 H 24 N 2 ) 2 , rhombic prisms, 
m. p. 162° (aurichloride, yellow, amorphous precipitate; platini - 
chloride , orange-yellow plates, decomposes at 284°. The dimeth- 
iodide , colourless needles, m. p. 178°, and its aurichloride , yellow 
.needles, m. p. 180°; platinichloride , an orange-yellow, crystalline 
precipitates, decomposing at 282°; picrate, yellow, slender crystals, 
m. p. 109°; mercurichloride , white prisms, m. p. 175—180°), and 
de8oxymatrine oxide , (C 1B H 24 N 2 ) 2 0, a yellow, amorphous base, were 
obtained. To reduce the products further, deoxymatrine was heated 
with hydrogen iodide (d 1*7) and red phosphorus at above 250° 
for five hours, when dimatridine , (C 15 H 25 N 2 ) 2 , long, colourless needles, 
in, p. 160° {platinichloride , orange-yellow needles, decomposing at 
275°; aurichloride , yellow needles, m. p. 215°; dimethiodide , an 
amorphous precipitate; and its aurichloride , a yellow, crystalline 
powder, decomposing at 193°; platinichloride , a light reddish-yellow, 
crystalline powder, decomposing at 279°; mercurichloride , a white 
powder, m. p. about 150°; picrate , a yellow powder, m. p. about 
92°), and a crystalline base, m. p. 75-—76°, isomeric with the former, 
were produced. Dimatridine was formed also by the catalytic 
reduction of deoxymatrine with hydrogen in the presence of 
platinum black. Deoxymatrine oxide, when subjected to reduction 
with hydrogen iodide and red phosphorus, yielded the base, 
9io®ioN, described in the former paper. The electrolytic reduc¬ 
tion of matrine did not give a satisfactory result, but a small 
quantity of an unsaponifiable crystalline base , m. p. 72—76°, was 
formed (platinichloride, decomposing at 254°, and aurichloride , 
m. p. 206—208°). K. K. 

Synthesis of (3-Arylsulphonylquinolines containing a Side 
Chain in the 2-Position. J. Troger and W. Menzel (J. pr. 
Chem ., 1921, [ii], 103, 188—215).— 3-j)-Toluerie3ulphonyl-2’methyl- 

quinoline, C 6 H 3 <C^?’®^ 2 *^ e ® 4 obtained by heating an 
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alcoholic solution of o-aminobenzaldehyde with p-toluenesulphonyl- 
acetone, and a small amount of sodium hydroxide, forms lustrous, 
broad needles, m. p. 152°, and on distillation with zinc dust yields 
2-methylquinoline, thus proving its constitution. The following 
derivatives are described: hydrochloride , C^HieO^SjHCl, m. p. 
150°; nitrate, m. p. 138°; sulphate , C 17 Hj 6 0 2 NS,E^S0 4 ; oxalate, 
Ci 7 H 15 0 2 NS,C 2 0 4 rf 2 , decomp. 145°; platinichloride , 
(C 17 H, 5 0 2 NS) 2 ,H 2 PtCL, 

m. p. 216°; aurichloride, C 17 H 15 0 2 NS,HAuCL, m. p. 194°; mercun- 
chloride, m. p. 148°; stannochloride, (C 17 H 15 0 2 NS) 2 ,HJSnCl 4 , 
m. p. 235°; methiodide, C 17 H 16 NS0 2 ,MeI, m. p. 146°; methochloride , 

m. p. 156°; the benzylidene derivative, jj • 

yellowish-white needles, m. p. 204° ( hydrochloride , m. p. 202°); 
the corresponding ethylidene derivative, m. p. 165° {hydrochloride, 
m. p. 160°), and fi-p-toluenesulphonylquinophthalone, 

h< c h: c%c 7 h 7 
6 4 ^n=c-ch:(co) 2 :c 6 h 4 * 

small, brittle prisms, m. p. 147° 

In the same way, from benzenesulphonylacetone and o-amino- 
benzaldehyde is obtained 3-benzenesulphonyl-2-methylquinoline, 
yellowish-white, thin needles, m. p. 144°, and the following deriv¬ 
atives : hydrochloride, C 16 H 13 0 2 NS,HC1, m. p. 105°; nitrate, m. p. 
126°; sulphate, decomp. 150°; oxalate ; platinichloride ; aurichloride, 
m. p. 186° (decomp.); mercurichloride, m. p. 95°; stannochloride , 
m. p. 245°; methiodide, C 16 H 13 0 2 NS,CH 3 I, m. p. 135°; metho¬ 
chloride, m. p. 149°; the benzylidene derivative, C 23 H 1 . 7 O 2 NS, 
slender needles, m. p. 195° {hydrochloride, m. p. 198°); the ethylidene 
derivative, C 18 H 15 NS 0 2 , small, nodular crystals, m. p. 154° {hydro¬ 
chloride) ; and 3-benzenesulphonylquinophthalone, C 24 H 16 0 4 NR, 
yellow needles, m. p. 140°. Similarly, from p-chlorobenzene- 
sulphonylacetone is obtained 3-p-chlorobenzenesulphonyl-2-methyl- 
quinoline, lustrous, colourless, long, slender needles, m. p. 155°, 
and the following derivatives: hydrochloride, C 16 H^ 2 0oNSC 1,HC1, 
m. p. 200°; nitrate, m. p. 132°; sulphate, oxalate, platinichloride, auri¬ 
chloride, m. p. 180°; mercurichloride, m. p. 195—198°; stannochloride, 


m. p. 235°; methiodide, Cj 6 H 12 0oNSC1,CH 3 I, m, p. 150°; metho¬ 
chloride, m. p. 160°; the benzylidene derivative, CggHigOgNSCI, a 
yellowish-green, microcrystalline powder, m. p. 200 ° {hydrochloride ); 
the ethylidene derivative, C 18 H, 4 0 2 NSC1, slender, yellowish-white 
needles, m. p. 185° {hydrochloride); and 3-p- chlorobenzenesulphonyl- 
quinophthalone, C 24 H, 4 0 4 NSC1, small, rhombic crystals, m. p. 150°. 
In no case could the benzylidene or ethylidene derivative be 
oxidised to the corresponding carboxylic acid. 

From p-naphthalenesulphonylacetone and o-aminobenzaldehyde 


3-$-naphthalenesulphonyl-2-methylquinoline, C 6 H 4 <C^' 


is obtained as greyish-white, prismatic needles, m. p. 160°; platini¬ 
chloride, (CgoHjrO^SJgjHgPtC^, m. p. 228°. By using benzene- 
sulphonylacetophenone derivatives, corresponding phenylquinolines 
are obtained and will be described later. W. O, K. 
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Extension of the Kishner-Wolff Method of Reduction. I. 

Ernst Thielepape (Ber ., 1922, 55, [B], 136 — 138). — The replace¬ 
ment of the oxygen atom of ketones and aldehydes by hydrogen 
has been effected by Wolff (A., 1912, i, 988) through the corre¬ 
sponding hydrazones. The extension of the reaction to carbonyl 
groups in general is now being investigated together with the 
decomposition of substituted hydrazine or hydrazone groups with 
the elimination of nitrogen in the cases of substances which are not 
derived from true ketones or aldehydes. 

4-Methylquinoline-2-hydrazone, C 6 H 4 <C^^ e ’5?? T XTTT , m. p. 148°, 

NH C.N'NHg 

is prepared from 2-chloro-4-methylquinoline, more conveniently 
from 4-methylquinoline &nd hydrazine hydrate. The hydrazone 
is converted into 4-methylquinoline when heated during seventy- 
two hours at 150—180° with potassium hydroxide, or by treat¬ 
ment of its solution in boiling water with copper sulphate or in 
cold water with iron chloride. H. W. 

The Quinoline Series. I. Synthesis of 4-Substituted 
Quinolines and of Quinoline-4-carboxylic Acids. Ernst 
Thielepape (Ber., 1922, 55, [J3], 127—135).—Attempts are de¬ 
scribed to synthesise 4-substituted quinolines or 2 : 4-disubstituted 
* quinolines in which the substituent in position 2 is easily removable. 

Aniline hydrochloride and sodium formylacetone yield the 
anil , NPh!CH-(TT 2 ‘CO'CH 3 , colourless crystals, m. p. 91*5°; after 
being distilled in a high vacuum (b. p. 128—134°/2‘5—5 mm.), 
the product has m. p. about 61° and then passes into the 
modification, m. p. 91*5°, which is also produced when attempts 
are made to crystallise the variety, m. p. 61°. The nature 
of the isomerism has not been elucidated. All attempts to 
effect ring closure with formation of a quinolyl derivative were 
unsuccessful. 

79 -Anisidine and ethyl acetoneoxaiate give the anil , 
0Me-C 6 H 4 -N:C(C0 2 Et)-CH 2 -C0Me, 
yellow crystals, in. p. 68°, which could not be converted into a 
substituted quinoline. 

cL-Ethomlyl’N-methylacetanilide, NMePh'CO’CHo'CO'COgEt, col¬ 
ourless crystals, m. p. 84*5°, is prepared by the condensation 
of iV-methylacetanilide with ethyl oxalate in ethereal solution in 
the presence of sodium ethoxide. It is converted by concentrated 
sulphuric acid at —15° into ethyl l‘methyl’2-quinolone-4:-carboxylate, 

m ‘ P- 134—135°, which is hydrolysed by 

boiling aqueous sodium hydroxide to the corresponding acid, 
m. p. 251—252°. The ester is converted by phosphorus penta- 
chloride in the presence of phosphoryl chloride into ethyl 2-chloro - 
quinolineA-carboxylate, yellow crystals, m. p. 64*5° (2-chloro- 
quinoline-4-carboxylic acid may be obtained similarly from 2-hydr- 
oxyquinoline-4-carboxylic acid). 2-HydrazinoquinolirteA-carboxylic 
acid, unstable, yellow crystals which do not melt below 305°, is 
obtained from the chloro-acid and hydrazine; the corresponding 
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, colourless, unstable crystals, m. p. 228—229° (decomp.) 
alter darkening and softening above 190°, is prepared from ethyl 
2-chloroquinoline-4-carboxylate. Quinoline-4-carboxylic ester is 
converted similarly into quinoline^-carboxyhydrazide , colourless 
crystals, m. p. 154*5°. 2-Iodoquirwline-4:-carboxylic acid , almost 
colourless crystals, m. p. 195—196°, after darkening at 180° and 
softening at 190°, is prepared from the 2-chloro-acid by the action 
of potassium iodide and red phosphorus in the presence of hydriodic 
acid (d 1*50). H. W. 

Arylated Pyridines. III. Quinodihydropyridines. W. 

Dilthey (Ber., 1922, 55, [jB], 57—59; cf. A., 1920, i, 448; 1921, 
i, 735).—The pyridine analogues of the deeply coloured anhydro- 
bases obtained by the action of dilute alkali on p-hydroxyaryl- 
pyrylium salts are readily prepared when the pyridine nitrogen 
atom is united to an aromatic residue. Thus 1:2: 6-triphenyl- 4- 
p-hydroxyphenylpyridinium chloride , pale yellow crystals which 
do not melt below 340° (obtained from 2 : 6-diphenyl-4-p-hydroxy- 
phenylpyrylium chloride and aniline), is converted by ammonia 
in alcoholic solution into 1:2: 64riphenylA-quinopyridan f 
OXLH 4 IC 5 NH 2 Ph 3 , yellowish-red needles, m. p. 302°. Solutions 
of the substance or its salts are not fluorescent. H. W. 


New Method for the Preparation of Alkamines. II. Jir6 
Takeda and SajArO Kuroda ( J . Pharm. Soc. Japan , 1921, 1—76). 
—The authors have shown (A., 1920, i, 228) that styrene dibromide, 
anethole dibromide, and the like reacting with carbamide produce 
substituted dihydro-oxazoles, which are changed to the corre¬ 
sponding alkamines by the action of alkali hydroxides. By the 
decomposition of the methyl derivatives of these dihydro-oxazoles, 
A-methylalkamines are, however, obtained, so that the imino- 

R’OH’NH 

oxazolidine formula, ^ ^_^]>C.’NH, must replace the 


constitution, 


r R S>.NH 2) given earlier. 


By the action 


of acetic anhydride and sodium acetate, these compounds are con¬ 
verted mainly into acetyl derivatives,^ V** ^^>c;nh,ch 3 *co 2 h, 

xv •CH O ** * 


but to a small extent into the 


acetyloxazolidones, ; 

It •CH** 


the hydrolysis of the former by alkali hydroxides produces the 
corresponding alkamine through the oxazolidone more easily than 
imino-oxazolidines themselves. In these reactions, an isomeric 
|3-alkamine is produced in small quantity with the a-alkamine; 
the woadrenaline base of Mannich (A., 1910, i, 411) corresponds 
with the former. The method was applied to dihydronaphthalene 
dibromide, which with carbamide yields the corresponding imino- 
oxazolidine; this is converted into the corresponding alkamine 
by way of the acetyl derivative. The bases are not identical with 
those described by Bamberger and Lodter (A., 1893, i, 591; 
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1896, i, 99), but are stereoisomerides. The following substances 
were prepared. 

I. Anetholealkamine group. 4t-p-Ani8yl-b-meihyloxazoUdone t 

0 Me - c ^ 4 -CH-NHv > c 0) rhombic late m 110 — 112 °, is 
Me*CH—0 

prepared by heating anethole- 2 -imino-oxazolidine with water at 
140—150° in a sealed tube with a small quantity of anethole¬ 
alkamine; acetyl derivative, hexagonal plates, m. p. Ill— 112 °. 

4-p -Anisyl-S-methyloxazoline mercaptan, ^^OSH, 

white plates, m. p. 86 — 88 °, from anetholealkamine, carbon 
disulphide, and potassium hydroxide; acetyl derivative, colourless 
plates, m. p. 79—31°. a - p - ydroxyphe nyl - (3 - hydroxypropylamine , 
OH*C 0 H 4 'CH(NH 2 )*CHMe'OH, colourless, hexagonal plates, m. p. 
173°, from anetholealkamine and hydrogen iodide (hydrochloride, 
m. p. 187°; dibenzoate , m. p. 173°), which yields a-p -hydroxyphenyl- 
methyl-fi-hydroxypropylamine, with methyl iodide; hydrochloride , 
m. p. 184—186°. p- Anetholealkamine , thin plates, m. p. 80°, is 
prepared by heating anethole oxide with alcoholic ammonia at 
130° (copper salt, m. p. 161°). By acetylation of the bromo- 
anethole- 2 -imino-oxazolidine with acetic anhydride and sodium 
acetate, its N -acetyl derivative, plates, m. p. 190—192°, and the 
acelyloxazolidone , m. p. 134°, are prepared; the former gives 
bromoanetholealJcamine (aL-p-methoxybromophenyl - $-hydroxypropyl- 
amine), thin plates, m. p. 118° ( hydrochloride , m. p. 247°; copper 
derivative, m. p. 168°). . 

II. isoSafrolealkamine group. 4-Methylenedioxypfienyl-5-meihyl- 

oxazolidone, CH 8 :O t :C < H,*OT*NH-> co> plateg> m p 170 — 171 °, 
Me*CH—O 

is prepared by heating isosafrole- 2 -immo-oxazolidine with water 
at 140° in a sealed tube, tsosafrolealkamine and ammonia being 
simultaneously formed. By acetylation of isosafrole - 2-imino- 
oxazolidine with acetic anhydride and sodium acetate, the N -acetyl- 
acetate , m. p. 208°, and the acelyloxazolidone , colourless prisms, 
m. p. 116—119°, are formed, the former, when heated at 205°, 
is changed first into the latter, and then into p-iso safroleallcamine 
(copper salt, m. p. 171—173°). Benzoylation of tsosafrole-2-imino- 
oxazolidine by Schotten-Baumann’s method yields only the 
N -benzoyloxazolidone , m. p. 180—182°. When boiled with 30% 
sodium hydroxide, the acetyl-acetate yields iso safroleallcamine, 
CH 2 Oo:C 6 H 8 -CH(NH 2 )-CHMe-OH, slender needles, m. p. 79° (hydro¬ 
chloride, m. p. 210—215°; platinichloride , orange-yellow crystals, 
m. p, 200 — 202 °; copper derivative, (Ci 0 H 18 O 8 N) 2 CuO+ 2 H 2 O, 
deep violet crystals, m. p. 185—186°), whilst with very dilute 
alkali the free N -acetyl derivative, m. p. 153°, is formed. By 
acetylation with acetic anhydride, isosafrolealkamine gives the 
N -acetyl derivative, prisms, m. p. 156°, which change to iso safrole- 
alkamine acetate (hydrochloride, needles, m. p. 198—200°, when 
treated, in benzene suspension, with hydrogen chloride; platini¬ 
chloride, orange-yellow crystals, m. p. 200°). In the same way, 
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N-be?tzoylmomfrolealkamine, needles, m. p. 139°, suffers rearrange* 
ment to iso safrolealkamine benzoate ( hydrochloride , m. p. 203°; 
platinichloride, m. p. 201°). By heating with carbon disulphide 
and potassium hydroxide, isosafrolealkamine produces tlje mer- 

captan, granuleg) m p 160 <> ; the 

MeCH'O 

acetyl-mercaptan forms white, hexagonal plates, m. p. 93°. Methyl- 

iso safrole-2-imino-oxazolidine, a light 

Me*CH-O 

yellow syrup, is prepared from ^osafrole-2-imino-oxazolidine and 
methyl iodide (hydrochloride, m. p. 205°), the hydrolysis of which 
by alcoholic sodium hydroxide produces 'N-methylisosafrolealkamine 
( cL-methylenedioxyphenylmethyl- fi - hyd roxypropylamine), 
GHo(52:C 6 H^CH(NHMe)*CHMe*OH, 
m. p. 89—90° (i hydrochloride , m. p, 142—144°; platinichloride , 
m. p. 196°; copper derivative, deep violet crystals, m. p. 151°). 
Dimethylisosafrole-2-imino-oxazolidine is prepared from the mono¬ 
methyl compound and methyl iodide ( hydriodide , thin plates, m. p. 
181°), the hydrolysis of which by alcoholic sodium hydroxide 
produces iV'-methyfeosafrolealkamine and methylamine. Iti-Acetyl- 
methylmosafrolealkamine, white crystals, m. p. Ill—113°, and the 
1^-benzoyl compound, prisms, m. p. 145—148°, are prepared from 
the methylalkamine. They are converted into O-acetyl-N-methyl- 
isosafrolealkamine hydrochloride , m. p. 182° ( platinichloride , m. p. 
163—169°), and the O-benzoyl compound, prisms, m. p. 215° 
( platinichloride, m. p. 170°), by passing hydrogen chloride into their 
ethereal solutions. N-Dimethylisosafrolealkamine, m. p. 71—73°, 
is prepared from the monomethyl compound and methyl iodide 
(hydrochloride, m. p. 173°; platinichloride, m. p. 190—200°); 
benzoyl chloride produces O-benzoyl-N-dimethylisosafrolealkamine 
hydrochloride, m. p. 224—226° (platinichloride, m. p. 140°). Bromo- 
i&08afrole-2-imino-oxazolidine, thin plates, m. p. 197°, is prepared 
by heating bromoisosafrole dibromide and carbamide at 150° 
(hydrochloride, m. p. 197°); on acetylation, it yields 'N-acetylbromo- 
isosafrole-2-imino-oxazolidine acetate, long needles, m. p. 173— 
176°, which gives bromoisosafrolealkamine, prisms, m. p. 126—128°, 
by hydrolysis ( hydrochloride , m. p. 231°; copper derivative, m. p. 
158°). 

III. MethyHsoeugenolalkamine group. Methyb'soeugenol di¬ 
bromide and carbamide react to form methylisoeugenol-2-imino- 
oxazolidine, m. p. 153—155° (hydrochloride, m. p. 166—168°; 
platinichloride, m. p. 195°), which is converted into the IS-acetyl- 
acetate, m. p. 155—157°, by heating with acetic anhydride; hydro¬ 
lysis of the acetyl compound with 30% sodium hydroxide produces 
a-3:4 -dimeihoxyphenyl-$-hydroxypropylamine (methyli&oeugenolalk- 

amine), ^in plates, m. p. 95—96° [hydro¬ 

chloride, m. p. 222°; platinichloride, m. p. 201°; copper compound 
(base) a Cu0+2H 2 0, m. p. 166—167°]. O- N-Dim€thyli$oeugenol-2- 
imino-oxazolidine, a pale yellow oil, is prepared from the imino- 
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oxazolidine and methyl iodide {hydrochloride, m. p. 144°); 
hydrolysis produces a-3: 4:-dimethoxyphenylmethyl-$-hydroxypropyl¬ 
amine (dimethylisoeugerioMIcamine), hexagonal plates, m. p. 

91° (h^ochtonde, m. p. 190—193°; platinichloride, m. p. 172— 
174°; copper derivative, m. p. 138°), which gives the hydro¬ 
chloride of the 0 -benzoyl derivative, m. p. 198°; the latter 
suffers rearrangement to the N- benzoyl derivative, m. p. 140°. 
a-3: 4-Dimethoxyphenyl-$-hydroxypropyldimethylamine (trimethyli&o- 
eugenokdkamine ), is a light yellow oil; the hydrochloride forms 
white nodular crystals, m. p. 149—150°. 

IV. Dihydronaphthalenealkamine group. Dihydronaphthalene 
dibromide and carbamide react at 140° to form dihydronaphthalene- 
2-imino-oxazolidine, thin plates, m. p. 158—159° {hydrochloride, 
prismatic plates, m. p. 198°; platinichloride, m. p. 224°), which is 
converted to the N -acetyhacetate, plates, m. p. 123—124°, and 
then into $-hydroxytetrahydro-$-naphthylamine (dihydronaphthalene¬ 
alkamine), thin plates, m. p. 107—108° (hydrochloride, m. p. 215°; 
platinichloride, m. p. 220°; picrate , yellow needles, m. p. 191°; 
copper derivative, (base) 2 OuO+211^0, violet-red needles, m. p. 
170°). Methyldihydronaphthalene-2-imino-oxazolidine, prepared from 
the above compound and methyl iodide, forms thin plates, m. p. 
06—68°; hydriodide, m. p. 203° [hydrochloride (-flB^O), m. p. 
254°, anhydrous]. As by-product, an oily isomeride is obtained; 
hydrochloride, m. p. 235°. $-Hydroxytetrahydro-$-naphthylmethyl - 
amine, needles, m. p. 85°, is prepared from the above imino- 
oxazolidine derivative by hydrolysis with 20% sodium hydroxide 
[hydrochloride, m. p. 214°; copper derivative, (base) 2 CuO, light 
reddish-brown crystals, m. p. 218°], which by methyl iodide is 
converted into $-hydroxytetrahydro- p- naphthyldimethylamine, an oil; 
hydrochloride, m. p. 224°; picrate, yellow plates, m. p. 160°. 


Nitro-derivatives of Alkylated Benzidines. G. van Rom- 
bukgh (Bee. trav . chim., 1922, 41, 38—43; cf. Mertens, A., 1877, 
605; A., 1886, 1022; and van Romburgh, A., 1887, 245).—One 
of the substances obtained by the action of dilute nitric acid on 
dimethylaniline, at first known as isodinitrodimethylaniline, was 
shown to be a tetranitrotetramethylbenzidine, but the positions 
of the nitro-groups were not determined. The author considered 
it probable that the 3 : 3' : 5 : 5'-positions were occupied by these 
groups, and prepared the 3 : 3': 5 : 5'-tetranitrotetramethyl¬ 
benzidine. Tetranitro-4:4'-dimethoxydiphenyl (cf. Hirsch, A., 1889, 
i, 511), was treated with dimethylamine, nitrated, and boiled with 
phenol, the resulting product being found to be identical with the 
tetranitrotetramethylbenzidine first obtained. The reactions in¬ 
volved serve as a means for the preparation of alkylated tetranitro- 
benzidines. The following were prepared : 3 : 3' : 5 : 5 ' -tetranitro- 
diethylbenzidine , m. p. 248 , which, on treatment with concentrated 
nitric acid yields 3 : 3': 5 : & -tetranitrodiphenyl- 4 :4' -diethyldinitro- 
cmine , long needles, m. p. 230° (decomp.); 3 : 3': 5 : b'-tetranitro- 
dipropylbenzidine, dark red needles, m. p. 200°, which with nitric 
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acid (d 1-49) yields 3 : 3': 5 : 5'-tetranitrodiphenyl- 4 : 4 '-dipropyl- 
dinitroamine y small, yellow plates, exploding at 213°; 3:3': 5: 5'- 
tetranitrodiiaopropylbenzidine, deep red needles, decomp. 260°, 
yielding with nitric acid 3 : 3': 5 : 5'-tetranitrodiphenyl-4 : 4'-di- 
i&opropyldinitroamine , colourless, decomp. 209°; 3 : 3': 5 : 5'-tetra- 
nitrodiv&obutylbenzidine , deep red crystals, m. p. 194°, yielding 
with concentrated nitric acid 3 : 3': 5 : 5'-tetranitrodiphenyl- 4 :4'- 
diiaobutyldinitroamine, colourless needles, decomp. 205°; 3 : 3': 5 : 5'- 
tetranitrodiallylbenzidine, orange-red needles, m. p. 205°, yielding 
on nitration 3 : 3': 5 : & -tetranitrodiphenyl- 4 : 4 '-diallyldinitroamine , 
decomp. 100°. All the above nitroamines are converted into the 
corresponding dialkylbenzidines on treatment with boiling phenol. 

The Iron Salts of Dipyrrylphenylmethane Dyes. Tri- 
phenylpyrrylmethane. I. Hans Fischer and Viktoria Luck- 
mann ( Z . physiol . Chem., 1921, 115, 77—93).—p -Dimethylamino- 
phenyl-bis(3-acetyl-2 : 4-dimethylpyrryl)methane , 
NMe 2 -C 6 H 4 -CH(C 4 NHMe 2 Ac) 2 , 

is prepared by heating on the water-bath an alcoholic solution of 
3-acetyl-2 : 4-dimethylpyrrole with p -dimethylaminobenzaldehyde 
in the presence of potassium hydrogen sulphate, and precipitated 
with sodium carbonate. It crystallises from ethyl acetate in 
tufts of slender, colourless needles, m. p. 165—166°. The ferri- 
chloride forms brown prisms, m. p. 255° (decomp.). 

Dimethylaminophenyl-bis(-3-carbethoxy-2 : 4- dimethylpyrryl)meth- 
ane , NMe 2 -C 6 H 4 *CH(C 4 NHMe 2 -C0 2 Et)o, prepared from ethyl 
2 : 4-dimethylpyrrole-3-carboxylate ana p -dimethylaminobenzalde- 
hyde in presence of potassium hydrogen sulphate, forms colourless, 
irregular leaflets, m. p. 204—205°. The ferrichloride crystallises 
in fine needles. p-Dimethylaminophenyl-bis{-3-carbethoxy-2 : 5-di- 
methylpyrryl)methane prepared from ethyl 2:5-dimethylpyrrole- 
3-carboxylate and p-dimethylaminobenzaldehyde in presence of 
concentrated sulphuric acid, has m. p. 240°, and its ferrichloride 
has m. p. 228°. Triphenyl-3-acetyl-2 : 4-dimethylpyrrylmethane, 
prepared from triphenylcarbinol and 3-acetyldimethylpyrrole by 
heating in glacial acetic acid, forms slender, colourless needles, 
m. p. 156°. Triphenyl-3-carbethoocy-2 : 4-dimethylpyrrylmethane , 
obtained from triphenylcarbinol and ethyl 2 :4-dimethylpyrrole- 
3-carboxylate crystallises in prisms, m. p. 170°. Triphenyl-p-di - 
methylaminophenylmethane, prepared from triphenylcarbinol and 
dimethylaniline, crystallises in slender needles, m. p. 208°. 

s. s. z. 

Preparation of a New Acridine Compound. Leopold 

Cassella & Co., G.m.b.H. (Swiss Pat. 89241; from Chem. Zentr ., 
iv, 1010).—Formaldehyde is allowed to react with a 3 : 6-diamino- 
10-methylacridinium salt. For example, 3 : Q-diamino-10-methyl- 
acridinium chloride is dissolved in water and mixed with iV-hydro¬ 
chloric acid. On addition of 30% formaldehyde, a bright orange- 
coloured suspension is obtained. After agitation, the condens- 




ORGANIC CHEMISTRY. 


i. 277 


ation product is separated, washed with -hydrochloric acid and 
water, and dried; it is a brick-red powder with antiseptic properties. 

G. W. R. 


Certain Triazoles. F. Arndt [with E. Milde, F. TschEn- 
scher, (Frl.) F. Brelioh, and G. Eckert] (Ber. t 1922, 55, [JB], 
12—18; cf. A., 1921, i, 813).—An arrangement has been reached 
between the author and Fromm (cf. this vol., i, 62) concerning 
publication in this field. The present communication is due to 
the fact that, in some respects, certain triazoles prepared by the 
authors do not harmonise in their properties with those described 
by Fromm in his forthcoming paper in the Annalen. 

An alcoholic suspension of phenyldithiobiuret is converted by 
hydrazine hydrate and subsequent acidification with hydrochloric 

acid into anilothiourazole, colourless, lustrous 

CS-NH 

leaflets, m. p. 275° or somewhat higher when rapidly heated 
(Fromm, m. p. 268°), which is oxidised by potassium ferricyanide 

in alkaline solution to the disulphide , ^NHPh'C<^J 

yellow crystals, m. p. 233° (Fromm, m. p. 225°). Anilothiourazole 

'methyl ether, a matt, crystalline powder, has 

C(6Me) .N 

m. p. 187—188°; the corresponding nitrate , m. p. 110° (decomp.), 

is described. Iminoanilourazole , colourless 

leaflets, m. p. 157° (the monohydrate is also described), is obtained 
by the addition of ammonia to the acidic mother-liquors from 
the preparation of anilothiourazole. The constitution of the 
compound is deduced from its analysis, its mode of formation, 
amphoteric nature, convertibility into a sparingly soluble nitrate, 
decomp. 118°, and oxidisability to the azo-compound, 
NH< CCNPh).N 

X(:nh)-n’ 

a pale, brownish-red powder* violent decomp., 138°. The same 
constitution is assigned by Fromm to a substance, m. p. 70°, pre¬ 
pared by the action of hydrazine on phenylthiuret; this product, 
however, appears to be a salt containing anilothiourazole as acidic 
component and two basic components, one of which, m. p. 149°, 
is possibly identical with aminoguanylphenylthiocarbamide, whereas 
the other is iminoanilourazole. H. W. 


The Significance of the Second Dissociation Constant of 
Uric Acid in the Equilibrium of Monourate Solutions. 

Aristides Kanitz ( Z . physiol . Chem ., 1921, 116, 96 —106).— A 
theoretical paper. Salts of uric acid formed by the action of 
monoacidic bases on the acid dissooiate in accordance with its 
two stages of dissociation partly into the normal diurate salt and 
free uric acid as follows : 

vol. cxxn. i. I 
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Monourate 


,h 

J&2 


Diurate X free uric acid 

(jfc 1 — constant for first stage of dissociation of the acid, k 2 = constant 
for second stage of dissociation of the acid). Calculated from results 
previously obtained by various workers k 1 /k 2 = 775, or 2350. 


jjic v iuuoij uuiaiucu nuincia ' v l/ n/ 2 — * ) 

From which there is derived k 2 ~ 2*6xl0~ 9 or 8*5x10 


8. S. Z. 


The Azo-dyes of Bilirubin. I. Hans Fischer and Her¬ 
mann Barrenscheen ( Z. physiol. Chem., 1921, 115, 94—104).— 
A monoazo- and a diazo-produet were obtained by treating bili¬ 
rubin with benzenediazonium chloride. The two compounds were 
separated by crystallising the mixture from alcohol—the monoazo¬ 
derivative being soluble in this solvent. The mowoazo-compounds, 
C 3 3 H 35 0 6 N 4 *N:NPh, crystallised in small, brownish-red prisms, 
the cftaso-compound, 0 3 . J H 34 0 G N 4 (N. , NPh) <> , in monoclinic crystals. 

8. 8. Z. 


Colouring Matters of the Isatin-yellow Series. Jir. 
Martinet (Rev. Gen. Mat. Col ., 1921, 26, 177—179).—When a 
solution of a diazonium compound is added to a solution of isatin- 
6-sulphonic acid in presence of sodium acetate, a hydrazone is 
formed, and not an azo-compound, as is shown by the stability 
of these compounds towards reducing agents, and by the fact that 
identical compounds are formed by the action of the corresponding 
hydrazine on isatin-6-sulphonic acid. The following hydrazones 
of sodium isatin-6-sulphonate in this series are described:— 
Phenylhydrazone , slender, lemon-yellow needles soluble in sulphuric 
acid with an orange-yellow colour, isomeric with isatin-yellow 
(the p-sulphophenylhydrazone of isatin). p-Chlorophenylhydrazone 
forms yellow needles soluble in sulphuric acid with an orange- 
yellow colour, o -T.olylhydrazone crystallises in orange-yellow 
needles soluble in sulphuric acid with a dark orange-yellow colour. 
m-Tolylhydrazone, an orange-yellow, crystalline powder soluble 
in sulphuric acid with an orange-yellow colour, p -Tolylhydrazone, 
rosettes of golden-yellow needles, coloured bright red by sulphuric 
acid and soluble with an orange-yellow colour. m-Xylylhydrazone 
forms an orange-red powder soluble in sulphuric acid with a dark 
brownish-red colour, \p-Cumylhydrazone , a reddish-brown powder 
soluble in sulphuric acid with a dark brownish-red colour. 
p-Ethoxyphenylhydrazone, dark yellow, felted needles soluble in 
sulphuric acid with a red colour. o-M ethoxy phenylhydrazone, 
dark yellow needles soluble in sulphuric acid with a red colour. 
p-Chloro-o-methoxyphenylhydrazone, a dark yellow, crystalline 
powder soluble in sulphuric acid with a scarlet-red colour. 
o-Carboxyphenylhydrazone, a lemon-yellow, crystalline powder 
soluble in sulphuric acid with a golden-yellow colour; the aqueous 
solution forms a brick-red precipitate with silver nitrate. DU 
phenyl-4: : 4 '-dihydrazone, a brown, crystalline powder with a 
brownish-red reflex soluble in perchloric acid with a violet-red 
colour. 3 : 3' -Dimethoxydiphenyl-4 : 4 '-dihydrazone, a brown powder 
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soluble in perchloric acid with a violet colour. All these hydrazones 
are soluble in water and acetic acid, crystallise from alcohol, and 
their aqueous solutions are darkened slightly by alkalis. They 
dye wool and silk in bright yellow, orange, or red shades, and all 
possess a direct affinity for cotton from an alkaline bath, the 
affinity increasing with the molecular weight. The fastness is 
not great, but these colouring matters possess an interest on 
account of their tinctorial power, brightness, and level-dyeing 
properties. 

In a parallel series of experiments some derivatives of isatin- 
5-sulphonic acid were prepared by the action of various hydrazines. 
Potassium isatin-5-sulphonate phenylhydrazone , lemon-yellow needles 
very soluble in water, dyes wool and silk greenish-yellow shades 
of low fastness. Sodium isatin-5-sulphonate jp-tolylhydrazone forms 
long, golden-yellow needles. Isatin-5-sulphbnic acid phenylmethyl 
hydrazone forms yellow, felted needles. F. M. R. 

The Free Amino-groups of the Proteins. R. Engeland 
(Z. physiol. Chem ., 1921, 116, 226—227); S. Edlbacher (ibid., 
228; cf. A., 1921, i, 199).—Polemical. S. S. Z. 

The Optical Rotatory Power of Crystalline Ovalbumin 
and Serum-albumin. Elrid Gordon Young ( Proc. Roy. 
Soc., 1922, [J8], 93, 15—35).—The specific rotation of crystalline 
ovalbumin is constant if recrystallisation is made at the isoelectric 
point, but varies with changes in the hydrogen-ion concentration 
of the solution. The constant values obtained by the author 
are :—[a]™ —30*81° and [a] 1 *? —37*53°. The variations produced 
by the addition of small quantities of acid or alkali are explained 
on the basis of a tautomeric change of the lactam-lactim type. 
Crystalline horse serum-albumin was prepared by two methods. 
In each case the preparation had [a]g —62*8° and [a] 1 ^ —78*4°. 

E. S. 

The Action of Nitrous Acid on Casein. Max S. Dunn and 
Howard B. Lewis ( J. Biol. Chem., 1921, 49, 327—341).—The 
distribution of nitrogen in casein and deaminised casein was deter¬ 
mined. In agreement with the current view as to the nature of 
the free amino-groups in proteins, lysine was found to be absent 
from the hydrolysate of deaminised casein, whilst the amount of 
monoamino-nitrogen was correspondingly increased. Some des¬ 
truction of tyrosine occurs during the deamination of casein. 

E. S. 

Yeast-nucleic Acid. II. H. Steudel and E. Peiser (Z . 
physiol. Chem., 1921, 114, 201—203; cf. A., 1921, i, 66).—By 
utilising the method of precipitating sodium guanylate with a 
concentrated solution of sodium acetate, it is found that a oertain 
sample of yeast-nucleic acid contained 12—14% of this salt. 

S. s. z. 

The Influence of p-Naphthalenesulphonyl Chloride on the 
Proteins. S. Edlbacher and Bertrold Fuchs (Z. physiol. 
Chem., 1921, 114, 133—136).—Clupeine, salmine, sturine, thymus- 

/* 
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histone, gelatin, casein, and edestin were treated with [3-naphthalene- 
sulphonyl chloride and the amount which combined with the 
respective proteins was ascertained. The basic protamines and 
the histone showed a relatively higher figure than the other 
proteins. The difference was, however, rather insignificant. 
The lysine content of the protein seems to have no influence on 
this reaction. S. S. Z. 

The Titration Curve of Gelatin. Dorothy Jordan Lloyd 
and Charles Mayes ( Proc . Roy . Soc ., 1922, [J5], 93, 69 —85).— 
Determinations were made of the hydrogen-ion concentrations 
of solutions of gelatin in known concentrations of acid and alkali 
hydroxide, and the amount of combined acid or alkali hydroxide 
was calculated in each case. It is concluded from the results 
that for concentrations of acid not exceeding O02N combination 
occurs at the free amino-groups of the gelatin molecule; for greater 
concentrations of acid, however, there is probably also combination 
at the nitrogen of the peptide linkings. No conclusion was drawn 
as to the mode of attachment of alkalis. E. S. 

Equilibrium: Gelatin-Hydrochloric Acid. II. Robert 
Wintgen and Heinz Vogel (Kolloid Z ., 1922, 30, 45—53; cf. A., 
1921, ii, 247).—The hydrogen-ion concentration of mixtures of 
gelatin and hydrochloric acid has been determined electrometrically 
at 25° and the values have been compared with those calculated 
by means of the equilibrium formula previously published (loc. 
cit.). The acid concentration varied between 0-0 5N and 0*0041^, 
and the gelatin concentration between 0° and 7%. The two sets 
of results agree astonishingly well, and indicate that dilute hydro¬ 
chloric acid and concentrated acid combine with the same number 
of basic groups in gelatin, and if it is assumed that gelatin is a 
uniform substance, onty one amino-group reacts with hydrochloric 
acid. It behaves therefore as a monacid base toward hydro¬ 
chloric acid and has a molecular weight of 885 for the anhydrous 
material or 1070 for the air-dried material and an ionisation constant 
5-74 X10" 11 . Turbidity and precipitation occur in the neigh¬ 
bourhood of the isoelectric point, and at this point solutions of 
0-2% and 0-5% gelatin with N/3QQQ- and iV/1300-hydrochloric 
acid are seen in the ultramicroscope to contain numerous rapidly 
moving particles. The electrical conductivity of solutions of gelatin 
of concentrations up to 7% in 0-05A 7 - and 0-025iV-hydrochloric 
acid has been measured at 25° and from the results it is shown that 
Aoo =88-5 for gelatin chloride at 25° and that the ionic conductivity 
of the gelatin ion is 13. Comparative measurements with (3-glutin 
show that the power of this substance to combine with hydro¬ 
chloric acid does not differ essentially from that of gelatin and 
that P-glutin has a molecular weight of about one-half that of 
gelatin. J. p\ s. 

Vitamins from the Point of View of Structural Chemistry. 
R. R. Williams (J. Ind. Eng. Ghem., 1921,13,1107).—3-Hydroxy- 
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pyridine, which exists in two crystalline modifications, is shown 
by titration with bromine to be non-enolic in neutral solution, 
like the 2- and 4-compounds. It forms a 1-methyl ether which 
is a viscous oil miscible with water in all proportions and not 
volatile in steam. Its physiological action is not established. 
Three modifications of 4-phenyk‘socytosine were obtained, two 
of which had identical melting points and crystallographic pro¬ 
perties, but differed greatly in their solubility in alcohol. Two 
freshly prepared modifications, which seemed to be Johnson and 
Hill’s (3- and 8-forms, were fed to pigeons and all the birds receiving 
the [3-form lost weight less rapidly than those receiving the 8-form. 
After being kept for twp months, however, the same two prepar¬ 
ations showed no physiological difference. The author considers 
that vitamin-5 will eventually be found to be a cyclic nitrogen 
compound in some ways analogous to the aboVe. H. C. R. 

Vitamins from the Point of View of Physical Chemistry. 

Victor LaMer (J. Ind. Eng. Chem ., 1922, 13, 1108—1110).— 
The amount of vitamin-.^ in skim milk is roughly equal to that 
contained in the fat layer. The water-soluble vitamin-5 is also 
somewhat soluble in fatty oils. Vitamin-5 is absorbed by Fuller’s 
earth and by dialysed iron, and blood charcoal removes a measur¬ 
able amount of vitamin-C from orange juice; the extent of adsorp¬ 
tion is very sensitive to changes in the hydrogen-ion concentration. 
Vitamin -C is partly retained on filtration through Chamberland 
candles. The destruction of the antiscorbutic vitamin by heat is 
a chemical reaction the velocity of which is accelerated by increase 
of temperature according to the equation X=K'fyt, where X is 
the per cent, of destruction, t the time in hours, and values of K 
are 0-26, 0*39, and 0-49 for 60°, 80°, and 100°, respectively. These 
data exclude the possibility that vitamin -C is of a protein- or 
enzyme-like nature. Heating at a reduced hydrogen-ion con¬ 
centration results in an increased velocity of destruction. 
Bubbling oxygen through the solution at 100° results in the 
complete destruction of the vitamin in one hour, both in acid and 
weakly alkaline solution. Bubbling hydrogen through causes 
somewhat greater destruction than when no gas was used. 

H. C. R. 

Chloroform and Pepsic Digestion. A. Astruc and E. 
Renaud (J. Pharm. Chim ., 1922, [vii], 25, 81—87).—Chloroform 
has only a very slow destructive influence on the diastatic activity 
of pepsin, whilst chloroform vapours have no appreciable action. 
Chloroform water is a suitable solvent for pharmaceutical pre¬ 
parations of pepsin, and exerts a distinct preservative action, 
although after two months a small decrease in the fermentative 
activity can be detected. Chloroform water is, however, a bad 
digestive medium, and considerably retards digestion in vitro, 
but it would not be correct to deduce therefrom that in the stomach 
it also exerts an opposing influence on digestion and the activity 
of the pepsin. G. F. M. 

1*2 
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The Influence of Reaction on the Action of Trypsin. I. 

W. E. Ringer (Z. physiol. Chem., 1921, 116, 107—128).—The 
optimum H-ion concentration for the action of trypsin at 37° 
was under certain conditions found to be P H 11’3. It was also 
found that strongly acid solutions inactivated the enzyme. At a 
H-ion concentration of P H 3*15 trypsin could be kept at 37°. As 
the H-ion concentration diminished the inactivation became more 
marked. At P R —12 the enzyme was almost instantaneously 
destroyed. The maximum imbibition of fibrin took place at a 
reaction which had an instantaneous inactivating action on trypsin. 

S. S. ~ 

The Inactivation of Trypsin. I. II. The Equilibrium 
between Trypsin and the Inhibiting Substance formed by 
its Action on Proteins. III. Spontaneous Inactivation. 

John H. Northrop (J. Gen. Physiol., 1921, 4, 227—244, 245—260, 
261—274).—The decomposition of gelatin by trypsin was investi¬ 
gated quantitatively by conductivity determinations and also by 
formal titration. Inactivation of trypsin is not effected by amino- 
acids or by the products of the hydrolysis of proteins by acid or 
alkali. The inhibiting substance occurs in the products of trypsin 
digestion and is dialysable. The equilibrium between the inhibitor 
and trypsin is found to agree with the scheme, trypsin+inhibitor 
trypsin—inhibitor; it is reached instantaneously and is 
independent of the substrate concentration. On the assumption 
that hydrolysis is proportional to the concentration of free trypsin, 
it is shown that the laws of mass action are applicable. There is 
no evidence for any appreciable combination of trypsin with gelatin. 
Spontaneous inactivation of trypsin is also shown to occur inde¬ 
pendently of the influence of hydrolytic products. The rate of 
this inactivation approximates closely to that demanded by a 
unimolecular reaction. Trypsin digestion products in excess exert 
a protective effect by inhibiting spontaneous inactivation. 

G. W. R. 

Maltase. III. The Non-identity of Maltase and a-Glucos- 
idase. Richard WillstItter and Werner Steibelt (Z. physiol. 
Ghent., 1921, 115, 199—210; cf. A., 1920, i, 795; 1921, ii, 72).— 
A number of preparations and yeasts have given quotients for the 
time value for glucosidate/time value for maltase, of varying magni¬ 
tudes. The two enzymes are therefore not identical. S. S. Z. 

Effect of certain Antiseptics on the Activity of Amylases. 

H. C. Sherman and Marguerite Wayman (J. Amer. Chem. Soc., 
1921, 43, 2454—2461).—Low concentrations of chloroform did not 
affect the activity of commercial pancreatin or malt extract, but 
did affect the purified preparations of these amylases. Toluene 
had very little influence on the activities of the amylases either 
in their commercial or purified condition. All the preparations 
studied, either commercial or purified, were injured by formaldehyde 
even in low concentrations, and they were all very sensitive to 
copper sulphate. The percentage loss of enzyme action due to 
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these two antiseptics did not depend on the ratio of antiseptic to 
enzyme or to substrate, but on the concentration of the antiseptic 
in the system. The sensitiveness of the amylases to formaldehyde 
or copper sulphate as compared with their sensitiveness to toluene 
is possibly connected with the protein nature of the enzymes. 

W. G. 

The Influence of certain Amino-acids on the Enzymic 
Hydrolyses of Starch. H. C. Sherman and Florence Walker 
(t I. Amer. Chem. Soc., 1921, 43, 2461—2469).—Previous work 
(cf. this vol., i, 66) has been extended to a study of glycine, alanine, 
tyrosine, and phenylalanine, using, however, Lintner’s soluble 
starch as the substrate. Addition of any of these amino-acids 
caused an increase in the rate of hydrolysis of starch by purified 
pancreatic amylase, commercial pancreatin, * saliva, or purified 
malt amylase, but less marked results were obtained with malt 
extract, taka-diastase, or an aspergillus amylase. The addition of 
two of these amino-acids produced no greater effect than would 
result from the same concentration of one of them. The favourable 
effect of the added amino-acid was not due to any alteration in 
hydrogen-ion concentration of the medium or to the combination 
of the amino-acid with the product of the enzyme action. It is 
probably due, in part at least, to a protection of the enzyme from 
deterioration in the aqueous dispersion in which it acts. The 
addition of these amino-acids is a very effective means of pro¬ 
tecting the enzyme from the deleterious action of copper sulphate 
(cf. preceding abstract) and may even serve to restore to full 
activity an enzyme which has been partly inactivated by copper 
sulphate. W. G. 

The Influence of Arginine, Histidine, Tryptophan, and 
Cystine on the Hydrolysis of Starch by Purified Pancreatic 
Amylase. H. C. Sherman and Mary L. Caldwell (J. Amer. 
Chem. Soc., 1921, 43, 2469—2476).—The amyloclastic power of 
purified pancreatic amylase on soluble starch was measured in the 
presence of these amino-acids, using glycine and phenylalanine as 
control amino-acids (cf. preceding abstract). Arginine and cystine 
favourably influence the digestion of starch, but histidine and 
tryptophan do not. It is again shown ( loc . cit.) that the results 
obtained were not due to any variation in the hydrogen-ion con¬ 
centration of the medium. There are thus apparently specific 
effects due to the amino-acids studied, which may depend on the 
structure of these acids and thus discriminate their action from 
that of the monoamino-acids originally studied. W, G. 

Remarks on the Elution of Saccharase and Maltase from 
Adsorbed Substances. Richard WiixstItter and Richard 
Kuhn ( Z. physiol. Chem., 1921, 116, 53—66).—Monosodium 
phosphate accelerates the elution of adsorbed saccharase from 
alumina with a solution of sucrose. A phosphate mixture of 
P h =7 has the same effect. This is not due either to the definite 
H-ion concentration or to the specific action of the phosphate, 
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as a citrate buffer of P H =4*5 produces a similar acceleration but 
not an acetate buffer of this H-ion concentration. Primary phos¬ 
phate has also an influence on the elution. Very low concentrations 
of glycerol sometimes raise the extracting power of primary 
phosphates. Maltase solutions do not remove adsorbed saccharase 
from alumina, but they can do so in the presence of monosodium 
phosphate. Maltase is not extracted by maltose alone, but is 
extracted by maltose in the presence of a buffer mixture. S. S. Z. 

The Specific Nature of Saccharase and Raffinase. Richard 
WillstAtter and Richard Kuhn ( Z. physiol. Chem ., 1921, 115, 
180—198).—The quotient for time value for raffinase/time value 
for saccharase for several preparations of inverting enzymes was 
found to be 11*3. Similar quotients were also worked out for a 
number of yeasts. It is therefore concluded that saccharase and 
raffinase are two different enzymes. Prom the constant quotient 
obtained with the various inverting preparations it may be assumed 
that the two enzymes show a great similarity in some of their 
physical properties and are therefore not amenable to fractionation. 

s. s. z. 

The Regeneration of Inactivated Saccharase by Dialysis. 

Hans v. Euler and Olof Svanberg (Z. physiol. Chem., 1921, 
114, 137—148).—Saccharase inactivated by silver nitrate, mercuric 
chloride, or aniline can be regenerated by dialysis. Whilst in the 
case of the metal salts the total regeneration of the enzyme cannot 
be accomplished, saccharase inactivated by the action of aniline 
can have its entire activity restored by dialysis. The saccharase 
of an active dry preparation could not be extracted with aniline. 

s. s. z. 

Rennet Coagulation of Milk as a Stimulated Process. 

Emil Baur and Eugen Herzfeld (Z. physikal. Chem., 1921, 98, 
460—473).—The velocity of coagulation of milk by rennet of 
various concentrations has been determined at 37° with the object 
of ascertaining whether the process is stimulated, and whether 
the rennet concentration is augmented by rennet contained in the 
milk. The results show that the coagulation is accompanied by 
an autocatalytic formation of new rennet in the milk. Experi¬ 
ments have been made to ascertain the rate at which the reaction 
is transmitted through milk in which no rennet has been placed. 
The reactions were carried out in a capillary tube which was con¬ 
nected with a large tube containing milk and rennet. The rate 
of transmission of the reaction is found to be 0*8 cm./hour. A 
control experiment shows that diffusion would have occasioned only 
a transmission of lOztO’5 cm. in hours. J. F. S. 

Oxydases. A. W. van der Haar (Chem. Weekblad, 1922, 19, 
33—34).—The failure of Wester (ibid., 1921, 18, 700—703) to 
detect a blue coloration with guaiacol in alcohol may be due to the 
presence of reducing saccharides; after removal of these by dialysis, 
the blue colour is readily obtained. Priority is claimed for the 
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author (A., 1910, i, 604; 1917, i, 301) for observations as to the 
chemical nature of the oxydase molecule advanced by Willstatter 
and Stoll. S. I. L. 

Tannase. Karl Freudenberg and Erich Vollbrecht (Z. 
physiol. Chem ., 1921, 116, 277—292).—For the preparation of 
tannase the mould {Aspergillus niger' 1 .) was grown on a medium 
consisting of myrobalan extract, dipotassium phosphate, ammonium 
sulphate, and magnesium sulphate. After about four days’ growth 
it was extracted with water, care being taken that the acid was 
neutralised with barium hydroxide during the extraction. The 
extract was then concentrated in a vacuum and the enzyme pre¬ 
cipitated with absolute alcohol. The conditions under which 
tannase can be estimated quantitatively, using methyl gallate as 
the substrate, were also worked out. * S. S. Z. 


Reactions of the Phosphazines. Walter Theodore Karl 
Braunholtz (T., 1922, 121, 300—305). 

Action of Arsenious Chloride on Aniline. John H. Schmidt 
{J. Amer. Chem. Soc 1921, 43, 2449—2454).—Aniline reacts with 
arsenious chloride in solution in w-heptane to give a yellow com¬ 
pound, trianilinearsine hydrochloride , As(NHPh,HCl) 3 , m. p. 148— 
150°, which is probably identical with the compound described 
by Schiff (Compt. rend. f 1863, 56, 268, 1095). This compound is 
readily transformed by heating it, either alone or preferably with 
an excess of aniline, into cyclic arsenic compounds. The first product 
is chlorophenarsazine, which with alkalis gives phenarsazine oxide , 
/ c H \ 

0( As<Cp 6 -rr 4 ^>NH ) , and this on oxidation with hydrogen peroxide 

V ° 6±l4 /2 C jj 

in alkaline solution yields phenazarsinic acid , NH<Cq 6 jj 4 !1>AsO*OH. 

From this acid, on nitration, dinitrophenazarsinic acid was obtained, 
giving a disodium salt. Aniline arsenate , m. p. 147—148°, and 
dianiline arsenate , m. p. 143°, were obtained by the interaction 
of aniline and syrupy arsenic acid in alcoholic solution, using excess 
of aniline or acid according to the salt required. 

A simple arrangement for sublimation in a vacuum, using a 
Beckmann boiling apparatus, is described. W. G. 

Organo-derivatives of Thallium. IV. Action of Thallium 
Chlorides on the Grignard Reagent and on Organo-derivatives 
of Tin, Lead, and Bismuth. Dorothy Goddard and Archibald 
Edwin Goddard (T., 1922, 121, 256—261). 
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Physiological Chemistry. 


Physiology of the Respiration of Fishes in Relation to the 
Hydrogen-ion Concentration of the Medium. Edwin B. 
Powers (J. Gen. Physiol ., 1921, 4, 305 — 317). —The absorption 
by marine fishes of oxygen at low tension is dependent on the 
hydrogen-ion concentration of sea-water. It is suggested that 
variations in the ability of individuals of a species to absorb oxygen 
at a given hydrogen-ion concentration depend on the alkaline 
reserve of the blood. G. W. R. 

The Respiratory Processes in Mya arenaria and other 
Marine Mollusca. J. B. Collip (J. Biol. Chem ., 1921, 49, 
297—310). —From experiments on the survival of Mya arenaria 
under anaerobic conditions, it is concluded that this, and other 
calcareous shelled molluscs, have in their tissues a store of oxygen 
which suffices temporarily to replace the external supply of the 
latter. Under anaerobic conditions the normal acid-base balance 
is maintained by the mobilisation of the reserves of calcium in the 
liver and the shell. C. R. H. 

The Action of Intravenous Injections of Hypertonic Solu¬ 
tions of Various Sugars on the Respiratory Metabolism of 
the Dog. Max Burger (Biochem. Z., 1921, 124, 1—24). — 
Within half an hour of the intravenous injection of hypertonic 
solutions of dextrose and laevulose, the respiratory quotient rises 
to a value above 0*9 with simultaneous increased heat production. 
The relatively greater heat production after lsevulose points to 
direct utilisation of the sugar without previous conversion into 
glycogen. The considerably smaller effects of intravenous injec¬ 
tion of hypertonic lactose and sucrose solutions is an indirect 
effect, and is attributed to an increased kidney and heart activity 
produced by flow of tissue fluids into the blood owing to the action 
of the hypertonic carbohydrate solutions. H. K. 

The Influence of Lack of Calcium in the Diet on the Re¬ 
spiratory Basal Metabolism. Fausto Pedotti ( Biochem. Z. 9 
1921, 123, 272—283). —Rats fed on a diet deficient in calcium show 
a diminished respiratory basal metabolism. H. K. 

The Physiology of the Glands. XLVIII. Experiments on 
the Respiratory Metabolism of the Dog with Extirpated 
Spleen. Leon Asher and Chu Koda ( Biochem. Z ., 1921, 122, 
154—160). —The gaseous metabolism on a normal diet of dogs 
which have had their spleens removed is normal. This differs from 
the results of others on rats and rabbits. H. K. 

The Physiology of the Glands. XLIX. The Respiratory 
Interchange of the Dog with Extirpated Spleen and Diet 
Deficient in Iron. Leon Asher and Francis H. Doubler 
(Biochem. Z. 9 1921, 122, 161—167).— Extirpation of the spleen 
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coupled with an iron-free diet has no action on the respiratory 
gaseous metabolism or the coagulation time of the blood of the 
dog. The haemoglobin content of the blood falls off very slowly. 

H. K. 

The Action of Carbon Dioxide on Salt and Water Dis¬ 
tribution in Blood. G. Mukai (J. Physiol ., 1921, 55, 356— 
370; from Physiol. Ahstr ., 1922, 6, 568). —On treatment with 
carbon dioxide, the chlorine and water content of the corpuscles 
increases, the former by anion interchange, the latter by osmosis 
consequent on the increased carbon dioxide and chlorine in the 
corpuscles. Corpuscles always contain more carbon dioxide than 
the corresponding seruUn; the carbon dioxide is carried partly 
by increased alkali and partly by proteins. There is presumptive 
evidence that the corpuscles were alive for'more than six hours 
in these experiments. E. S. 

The Distribution of Chlorine in the Blood. S. van Creveld 
(.Biochem . Z ., 1921, 123, 304—314). —The results of recent workers 
on the distribution of chloride in the blood are criticised. Direct 
estimation on the circulating blood shows that the corpuscles are 
permeable; the percentage of chloride in the corpuscles relative 
to that of the plasma is greater in venous than in arterial blood. 
There is no evidence of a fixation of chloride as a fibrinogen chloride 
compound. H. K. 

Relation between the Chloride Content of the Blood and 
its Volume per cent, of Cells. A. Norgaard and H. C. Gram 
(J. Biol. Chem.y 1921, 49, 263 — 278). —Estimations were made of 
the chloride content of whole blood and plasma in normal and 
pathological cases. Nearly constant values were obtained for the 
plasma in all cases, whilst the values for whole blood were found 
to be dependent on the cell volume percentage, the smaller the 
latter the greater being the chloride content of the blood. Cal¬ 
culations of the chloride content of the corpuscles yielded, with one 
exception, constant values. E. S. 

The Fate of Sulphides in the Blood. Howard W. Haggard 
and Thomas J. Charlton (J. Biol. Chem ., 1921, 49, 519 — 529).— 
The toxic properties of hydrogen sulphide are due neither to the 
formation of a compound with the haemoglobin of the blood nor 
to the production of sodium sulphide in the plasma. On the 
contrary, in vitro and in vivo experiments show that sodium 
sulphide is rapidly and completely hydrolysed by blood, the result¬ 
ing hydrogen sulphide being quickly oxidised in the presence of 
oxygen. The toxic effects of hydrogen sulphide, and consequently 
of sodium sulphide, are not cumulative. E. S. 

The Isolation of Amino-acids in Blood. Emil Abder- 
halden ( Z . physiol. Chem., 1921, 114, 250 — 254). — The presence 
of all the known amino-acids was established in the serum and in 
the plasma of cattle and horses by examining the dialysates of these 
fluids. Substances, on the other hand, giving the biuret reaction 

/♦* 
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or substances consisting of more than one amino-acid could not 
be found in the dialysate of these plasmas and serums. 8. S. Z. 

Blood Acetone Substances after the Injection of Small 
Amounts of Adrenaline Chloride. Roger S. Hubbard and 
Floyd R. Wright (J. Biol. Chem., 1921, 49, 385—388).—After 
injection of adrenaline there is a rise in the concentration of acetone 
substances in the blood, which, however, bears no apparent relation 
to changes in the blood-sugar concentration or carbon dioxide¬ 
combining power. C. R. H. 

Fibrinogen Content of Human Blood. H. C. Gram (Pamphlet, 

Copenhagen, 1921, pp. 276; from Physiol. Abstr ., 1922, 6, 566; 
cf. this vol., ii, 240).—A method of estimating fibrinogen in 2 c.c. 
of citrated blood after adding calcium chloride is described. In 
normal adults the plasma yields 0-2 to 0-38%; in whole blood the 
figures are 0-11 to 0*19. A number of diseases are mentioned in 
which variations occur. E. S. 

Animal Calorimetry. XIX. The Influence of Acids on 
the Carbon Dioxide-combining Power of the Blood Plasma. 

Sophia A. Taistra ( J. Biol. Chem., 1921, 49, 479—483)—Measure¬ 
ments of the carbon dioxide-combining power of the blood indicate 
that the specific dynamic action of foodstuffs is not dependent 
on neutralisation of the alkaline reserve of the blood. E. S. 

Animal Calorimetry. XX. The Influence of the Ingestion 
of Meat and of Glycine and Alanine on the Carbon Dioxide¬ 
combining Power of Blood Plasma. Alfred Chanutin 
(J. Biol. Chem., 1921, 49, 485—486).—The ingestion of meat, 
glycine, or alanine in a dog increases the alkali reserve of the blood 
plasma as measured by its carbon dioxide-combining power. 

E. S. 

The Flocculating Capacity of Human Blood-plasma. 

Wilhelm Starlinger (Biochem. Z., 1921, 123, 215—224).— 
Flocculation in blood-plasma, produced, for example, by saturated 
sodium chloride solution, can be used as a measure of fibrinogen 
content. Inhibition of flocculation is produced by acid, alkali, 
neutral salts, increase of temperature, pepsin, and Witte peptone] 
whilst agar, gum-arabic, gelatin, and glycine increase flocculation. 

H. K. 

The Influence of Potassium and of Radioactivity on the 
Oxidation Velocity of the Red Corpuscles. Philipp Ellinger 
{!Z. physiol. Chem., 1921, 116, 266—276).—The presence of potass¬ 
ium in the surrounding medium is indispensable for the respiratory 
function of the red blood-corpuscles. It can be replaced by 
rubidium, but not by caesium. Radioactive substances emitting 
a-rays cannot replace potassium in the respiratory function of the 
corpuscles. Eosin has a stimulating action in low and an injurious 
action in high, concentrations. Fluorescein has an injurious 
aotion even in very low concentrations. The stimulating influence 
of eosin is independent of the action of potassium. S. S. Z. 
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Permeability of the Red Blood-corpuscles. E. Wiechmann 
(Dents, med. Woch ., 1921, 47, 824—825; from Physiol. Abstr., 
1922, 6, 565; cf. this vol., i, 80). —The rapidity with which the 
exchange of ions occurs depends on specific properties of the ions 
themselves. E. S. 

The Analysis of a Volume Curve of Blood-corpuscles in 
Hypertonic Solutions, which renders possible the Simul¬ 
taneous Differentiation of Osmotic and Colloido-chemical 
Changes in Volume. Takeo Takei (Biochem. 1921, 123, 

104 — 127). —Blood-corpuscles of men, rabbits, and oxen shrink 

in hypertonic solution proportionally to the external osmotic 
pressure, when this pressure does not exceed four times the normal 
pressure, quite independently of the nature of the medium. Beyond 
this point there is a sudden increase of corpuscular volume which 
may almost reach the initial normal volume. This is ascribed to 
a swelling of the erythrocyte colloids. The shrinkage is a reversible 
process, but the swelling is irreversible, as haemolysis takes place 
on dilution. In serum rendered hypertonic by dextrose there is 
no swelling of the corpuscles. H. K. 

The Biochemistry of the Phosphatides and Sterols. IV. 
The Importance of the Proportion of Cholesterol-Lecithin 
of the Erythrocyte Surface for the Stability of Suspensions 
of Blood-corpuscles and for Natural Haemolysis. R. Brink- 
man and (Frl.) H. Wastl ( Biochem . Z. y 1921, 124, 25—36). —In 
salt solutions, corpuscles lose their distinctive velocity of sediment¬ 
ation owing to a washing away of constituents of the surface 
of the corpuscles. These constituents may be recovered as a 
cholesterol (light petroleum soluble) fraction and a phosphatide 
(alcohol-soluble) fraction. If both be added to the washed cor¬ 
puscles, they recover their property of agglutination, whereas if 
only phosphatides be added there is haemolysis. H. K. 

Agglutination and Velocity of Sedimentation of Cor¬ 
puscles. II. Wilhelm Starlinger ( Biochem . Z., 1921, 122, 

105 — 119). —The addition of kaolin, bolus alba, or animal char¬ 
coal retards the sedimentation of corpuscles by adsorbing the 
fibrinogen. Gelatin, agar, and gum, however, accelerate the 
flocculation and sedimentation. This is attributed to a diminution 
of the suspension stability of the corpuscles, due partly to abstrac¬ 
tion by adsorption by these substances of the break-down products 
of the corpuscles and partly to withdrawal of water. H. K. 

The Action of some Electrolytes and Non-Electr olytes on 
the Velocity of Sedimentation of the Red Blood-corpuscles 
of the Horse. J. Rtjnnstrom (Biochem. Z ., 1921, 123, 1—26).— 
The velocity of sedimentation of horse corpuscles was determined 
in presence of various salts, hydrochloric acid, serum, gelatin, and 
narcotics. The results obtained show great variation, and are 
interpreted on the hypothesis that the action of ions is due to 
adsorption on the surface of the corpuscle, the presence of colloids 

l** 2 
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modifying the adsorption of the ions through competition for the 
erythrocyte surface. H. K. 

The Distribution of Chloride between Corpuscles and 
Plasma. Augustin Muresanu ( Biochem. Z., 1921, 124, 114— 
118).—In agreement with other observers, the corpuscles were 
found to be practically free from chloride. The contrary state¬ 
ments of Siebeck (Arch. expt. Path. Pharm ., 1920, 85, 214), even 
employing Siebeck’s method, could not be substantiated. In 
some pathological cases, for instance, nephritis, the corpuscles 
contain appreciable quantities of chloride. H. K. 

Permeability of Cells and Tissues. VIII. The Question 
of the Distribution of Hormones and Drugs in the Blood. 

Hans Schaeppi (Biochem. Z ., 1921, 122, 232—250).—The dis¬ 
tribution of barium chloride, choline bromide, and nicotine between 
corpuscles and plasma or serum was determined by a physiological 
method—using Fuhner’s nerve-free leech preparation. The cor¬ 
puscles are impermeable to barium, but nicotine and choline both 
distribute themselves equally in plasma or serum and corpuscles. 

H. K. 

The Fixation of Quinine by Red Blood-corpuscles and 
the Distribution of Quinine in Blood. P. Ron a and E. Bloch 
(Biochem. Z., 1921, 121, 235—258).—By making use of the relation, 
that when the toxic concentration of quinine on the activity of 
serum lipase is increased in geometrical progression the velocity 
constants of the hydrolysis of tributyrin by lipase fall off in arith¬ 
metical progression, the authors find that 80 to 90% of the quinine 
added to blood is fixed by the corpuscles. The method is applicable 
to fractions of a mg. of quinine. After intravenous injection of 
quinine, only 1 to 4% of the quinine could be found in the blood. 

H. K. 

The Distribution of Cinchona Alkaloids in the Organism. 

II. Alfred Schnabel (Biochem. Z., 1921, 122, 285—294). — Further 
experiments with kidney and brain suspensions and optochin 
show the same behaviour as earlier experiments with corpuscles. 
The optochin is taken up by the cells and slowly given up to the 
surrounding fluid. Parallel with this behaviour in vitro, it is 
found that freshly defibrinated blood of a rabbit injected with 
optochin has a lower concentration of optochin in the serum when 
examined immediately than when kept for some time. The fixation 
of optochin by corpuscles is an adsorption phenomenon. Quinine, 
which can also be estimated by its inhibitory action on the reducing 
capacity of pneumococci to methylene-blue, but is about one- 
twentieth as active as optochin, is likewise taken up by the cor¬ 
puscles and slowly given off to the surrounding fluid, producing 
an actual increased concentration of quinine in the surrounding 
fluid. H. K. 

The Theory of Blood-clotting. Albert Funck ( Biochem . 
Z. f 1921, 124, 148 — 155).—Flocculation of fresh undialysed 
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fibrinogen only takes place between P H 4 and P H 9. At an acidity 
greater than P H 4, fibrinogen wanders to the cathode and at an 
alkalinity greater than P H 9 to the anode. Purified solutions of 
serum-albumin, serum-globulin, and egg-albumin cause clotting 
of fibrinogen but fibrino-globulin is without action. H. K. 

The Quantitative Action of some Factors in the Clotting o! 
Blood. Ludwig Heller ( Biochem. Z ., 1921, 123 , 90—103).— 
At a lower concentration than about 10%, normal blood does not 
clot. At a blood-dilution of 1 : 200, the minimum concentration 
of calcium chloride necessary for clotting is 0*005 to 0*006%; at 
higher dilutions, the minimal calcium chloride concentration is 
higher, and at lower dilutions of the blood, lower. The concen¬ 
tration of sodium chloride is also of influence. The results are 
applied to the blood of pathological cases. H. K. 

The Free and Esterified Sulphuric Acid in Normal and 
in Pathological Body-fluids. Wolfgang Heubner and Robert 
Meyer-Bisch (Biochem. Z ., 1921, 122 , 120—127).—Normal serum 
contains about 0*02% of sulphate which can be dialysed out with 
the chlorides, but is adsorbed by the proteins when these are pre¬ 
cipitated. In pathological exudates there was one-third less 
sulphanion than in serum and a small proportion of sulphuric acid 
in ester form. The latter shows an increase after sulphur injections 
in diseases of the joints. H. K. 

Fixation of Lime by Animal Tissues. VI. E. Freuden- 
berg and P. Gyorgy (Biochem. Z., 1921, 124 , 299—310).—A 
number of bases and basic substances inhibit the fixation of calcium 
by cartilage or serum. The action of anions on the fixation of 
calcium by serum and brain-matter has also been examined. 

H. K. 

Physico-chemical Investigations on Body-fluids. IV. 
The State of Sugar in Serum. Stefan RusznyIk and G±za 
HetAnyi (Biochem. Z., 1921, 121 , 125—126).—The reducing sub¬ 
stances present in serum are greater in amount than in the ultra¬ 
filtrate. After fermentation with yeast, the residual reducing 
substances in the serum are equal in amount to those in the ultra¬ 
filtrate. A portion of the original sugar of the serum is therefore 
in a colloidal, non-ultra-filtrable state. H. K. 

44 Double-nitrogen/ 1 a Diagnostic for Endogenous Protein- 
breakdown, especially for Hidden Suppuration. Arnold 
Hahn (Biochem. Z., 1921, 121 , 262—272).—The difference between 
the nitrogen content of serum after removal of proteins and break¬ 
down produots by precipitation with phosphotungstic acid and 
the nitrogen content of serum after removal of proteins alone by 
trichloroacetic acid, gives a measure of the protein degradation 
products present. This value the author terms 44 double-nitrogen’ 5 
(DoppelstickstofE). H. K. 
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The Action of Kaolin on the Terminal Component and on 
the Tributyrin Hydrolytic Capacity of Guinea Pig’s Serum. 

0 . Olsen (Biochem. Z ., 1921, 124 , 119—129).—Previous experi¬ 
ments {ibid., 112 , 188) showed an analogy between the final portion 
of the complement and the tributyrinase, rather than with the 
middle portion, or the third component of the complement. By 
gentle agitation of sera with kaolin, it is now shown that the final 
portion of the complement is inactivated before the tributyrinase. 
It is thought that the final portion of the complement may be 
complex, the tributyrinase constituting one component. H. K. 

Haemolytic Action of Sodium Glycocholate. Eric Ponder 
{Proc. Roy. Soc ., 1922, [J5], 93 , 86—103).—Serum-albumin, peptone, 
adrenaline, pituitrin, histamine, and histidine accelerate or retard 
the haemolytic activity of sodium glycocholate according as they 
are added after or before the latter to the suspension of blood cells. 
The author is unable to explain these results on the theory that 
the bile salt dissolves the corpuscle envelope, but suggests that 
thev are due to a disturbance of surface tension at the surface of 
the corpuscle. Blood-serum inhibits the haemolytic action of both 
sodium taurocholate and sodium glycocholate. E. S. 

Animal Calorimetry. XVIII. The Behaviour of Various 
Intermediary Metabolites on the Heat Production. Graham 
Lusk [with James Evenden] (J. Biol. Chem., 1921, 49 , 453—478; 
cf. A., 1919, i, 105).—No change in metabolism was produced by 
the administration of sodium hydrogen carbonate to a dog. In¬ 
creased heat production was, however, observed in each case after 
administration of the following substances : acetic acid, lactic 
acid, sodium laotate, glycollic acid, sodium glycollate, hydro¬ 
chloric acid, sodium salt of glycine. There was no relation between 
the potential hydrogen-ion concentration and the specific dynamic 
action of the substances administered. E. S. 

The Hydrolysis of Casein and Deaminised Casein by 
Proteolytic Enzymes. Max S. Dunn and Howard B. Lewis 
{J. Biol. Chem., 1921, 49 , 343—350). — Deaminised casein is hydro¬ 
lysed by pepsin and trypsin, but is unattacked by erepsin except 
after the preliminary action of either of the first-named enzymes. 
In each case, the action proceeds at a slower rate than in the corre¬ 
sponding case of casein. Experiments on a dog indicate that it 
is metabolised in the animal body, although repeated ingestion 
produces vomiting and loss of appetite. E. S. 

The Problem of Nuclein Metabolism. II. The Influence 
of Human Faeces on Yeast-nucleic Acid. Julius Rother 
(Z. physiol. Chem., 1921, 114 , 149—160; cf. A., 1920, i, 784). — 
Approximately one-half of the purine bases of yeast-nucleic acid 
have their purine rings ruptured when the acid is digested for forty 
to forty-eight hours at 37° with a suspension of human faeces. In 
a metabolic experiment with a human being, it was found that 
the purine ring of the bases given to the patient per os in the form 
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of yeast-nucleic acid was ruptured in the lower portion of the 
intestine. The reaction depends on the time of sojourn of the 
nucleic acid in the large intestine. S. S. Z. 

Synthesis of Uric Acid in the Human Organism. Gustav 

Kollmann (Biochem. Z., 1921, 123, 235—244).—Observations on 
a twenty-six year old girl for fifty days on a standard diet poor in 
purines resulted in an increase of weight of 4 kilograms and an 
excretion of 15 grams of uric acid in excess of the quantity furnished 
by the food. A purine synthesis is postulated, but requires further 
confirmation. H. K. 

The Formation of Mercapturic Acid during the Ingestion 
of a Protein Minimum. Joseph Kapfhammer (Z. physiol. 
Chem., 1921, 116, 302—307).—During the ingestion of a protein 
minimum, added bromobenzene is converted into p-bromophenyl- 
mercapturic acid if at the same time cystine is introduced 
subcutaneously. S. S. Z. 

The Action of the Thyroid Gland Hormone in Phloridzin 
Diabetes. XLVI. Leon Asher and Walter Horrisberger 
(Biochem. Z., 1921, 121, 64—75).—Phloridzinised rats show an 
increased basal metabolism on administration of desiccated thyroid. 

H. K. 

Vitamin-# and Co-enzymes. II. H. v. Euler and Karl 
Myrback (Z. physiol. Chem., 1921, 115, 155—169).—A method is 
described by means of which vitamin-# (“ Biocatalyst ”) is esti¬ 
mated quantitatively by its stimulating power on alcoholic fer¬ 
mentation. A maximum is reached by the addition of the stimu¬ 
lating substance after which any further addition inhibits the* 
fermentation. Utilising this method, it is found that a considerable 
quantity of the vitamin is used up in the human body per day. 

s. s. z. 

Increase of Nitrogen after Fleshy and Meal Diets. L. 

Dienes (Biochem. Z., 1921, 123, 128—143).—After emaciation, 
more nitrogen is fixed from fleshy foods than from wheaten flour. 

H. K. 

Replacement of Protein by Urea in Rations. A. Morgen, 
G. Sch6ler, K. Windheuser, and Elsa Ohlmer (Landw. Versuchs .- 
Stat.y 1921, 99, 1—26).—Experiments with sheep and milch animals 
showed that in rations containing a normal amount of protein, 
replacement by urea is possible up to 30—40%. A slight depression 
in milk production in the case of milch sheep and goats receiving a 
portion of their nitrogen in the form of urea was balanced by an 
improvement in the quality of the milk. G. W. K. 

Colorimetric Experiments on Tryptophan. VI. The 
Tryptophan Content of some Foods and the Tryptophan 
Requirement of Men. Otto FtiRTH and Fritz Lieben ( Biochem . 
Z., 1921, 122, 58—85; of. A., 1921, i, 64, 74; ii, 71).—For the 
purpose of this investigation, the tryptophan content of a large 
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number of foodstuffs had to be determined colorimetrically 
(Voisenet’s test). As the presence of a large proportion of fats 
or starch interferes with the reaction, the proteins had to be 
isolated in some cases. On an average, the tryptophan content of 
nutritive protein is between 2% and 2-4%. By making use of 
the large numbers of metabolic experiments described in the 
literature, the authors show that a man weighing 70 kilos, consumes 
2*5 to 3*2 grams of tryptophan per diem, and no harm ensues if 
the tryptophan content is only one-half of this. H. K. 

Histochemistry of Spermatozoa. IV. Chemical Com- 

S osition of the Spermatozoa of the Shad (Clupea alosa). 

[. Steudel (Z. physiol Ghent., 1921, 114, 161—16G; cf. A., 1911, 
ii, 626, 905; 1913, i, 216).—The nucleic acid of the spermatozoa 
of the shad was prepared by the sodium acetate and alcohol method 
as the copper salt, C 43 H 57 0 34 N 16 P 4 Cu 2 . The amount of the salt 
obtained was equal to 41*47% of the total matter. The phos¬ 
phorus-nitrogen ratio of the spermatozoa of the shad was found 
to be identical with that of the spermatozoa of the herring. 

s. s. z. 

Sugar Content of the Hen's Egg. J. S. Hepburn and 
E. Q. St. John (J . Amer. Inst. Homeopathy , 1921, 14, 339—343).— 
A modification of the method of Folin and Wu (A., 1919, ii, 308; 
1920, ii, 337) yielded the following results for the minimum, maxi¬ 
mum, and average percentage content of dextrose respectively : 
whole egg, 0*36—-0*49, 0*45%; white free from yolk, 0*29—0*57, 
9*47%; yolk free from white, 0*11—0*15, 0*14%; yolk com¬ 
mercially separated, 0*16—0*35, 0-25%. Results obtained from 
.eggs after preservation in sodium silicate solution, and from frozen 
white of egg, were within the above limits, but putrid white of egg 
contained no dextrose. Chemical Abstracts. 

Lipoids. XVIII. The Preparation of Phosphosulphatides 
from Brain. Sigmund Frankel and Oskar Gilbert (Biochem. 
Z., 1921, 124, 206—215).—The portion of protagon from human 
brains which forms a barium salt insoluble in alcohol is known to 
be free from galactosides. It contains, however, sulphur and 
phosphorus. A portion of the barium salts soluble in benzene was 
prepared and the fraction of this soluble in light petroleum is a 
phosphosulphatide, the ratio P : S : N : Ba being 1 : 1 : 3 : 2. On 
hydrolysis, the barium salt gave aminoethyl alcohol and cerebronic 
acid. H. K. 

Lipoids. XIX. A Lecithin from Human Brain. Sigmund 

FrInkel and Artur Kasz ( Biochem. Z ., 1921, 124 , 216—227). 

Linnert’s sahidin from human brain has been re-examined. At 
one stage of the purification the phosphorus nitrogen ratio was 
3:2, in agreement with Linnert’s values, but further purification 
by solution in toluene and precipitation with alcohol gave finally 
a sparingly soluble product which proved to be pure lecithin 
(N: P-=1 : 1). The hydrolytic products were glycerylphosphoric 
acids, choline, stearic, and oleic acids. H. K. 



PHYSIOLOGICAL CHEMISTRY, 


i. 295 


Sugar of Cerebrospinal Fluid. R. Coope (Quart. J. Med., 
1921 , 15 , 1 —8; from Physiol . Abstr ,, 1922, 6, 564). — A low sugar 
content is found in tubercular meningitis, and certainly not a high 
one in encephalitis lethargica, which some French writers claim. 

E. S. 

The Relation between Blood-plasma and Tissue Fluids, 
especially the Aqueous Humour and the Cerebrospinal 
Fluid. 1 . The Sugar Content and the Question of the 
Combined Sugar. J. de Haan and S. van Creveld ( Biochem . 
Z., 1921, 123 , 190—214). — The dextrose content of the aqueous 
humour and of the cerebrospinal fluid of the rabbit is less than that 
of the blood-plasma. In hyperglysemia produced by adrenaline, 
the diffusion of dextrose into the two fluids is moderately rapid 
and of the same order in both. The excess cff dextrose in normal 
blood-plasma over that in the aqueous humour is attributed to 
the non-dialysable bound sugar, whilst the difference in the cerebro¬ 
spinal fluid is augmented by the greater consumption of dextrose 
by the brain. H. K. 

Comparative Study of the Sugar Content of the Spinal 
Fluid in Diseases of the Nervous System. L. D. Stevenson 
(Arch. Neurol. Psychiatry , 1921, 6, 292—294).—Benedict’s method 
led to distinctly higher results than those given by Shaffer’s 
method. Four cases of encephalitis gave an average of 60 mg. 
of sugar per 100 c.c. by Shaffer’s method. Former values with 
Folin’s method were much higher. It is suggested that some 
other reducing substance may be present in cases of encephalitis, 
which may not interfere with the Shaffer method. 

Chemical Abstracts. 

Chemical and Biochemical Investigations of the Nervous 
System under Normal and Pathological Conditions. IX. 

Giacomo Pighini (Biochem. Z., 1921, 122 , 144—151). — A review 
of the previous results of the author and of others. H. K. 

The Thermolability of the Sucrose-splitting Enzyme of 
the Human Jejunum. H. von Euler and Karl Myrback 
(Z. physiol. Chem. 3 1921, 115 , 68—76). — The sucrose-splitting enzyme 
of the human jejunum is much more thermolabile than the corre¬ 
sponding veast enzyme. The two enzymes are therefore not 
identical. S. S. Z. 

A Basic Protein Derivative. K. Felix (Z. physiol. Chem ., 
1921, 116 , 150—165), — Basic protein derivatives were obtained 
from the mucous membrane of the intestine, from the lymphatic 
glands, and from the thymus. They were prepared by extracting 
the tissues with dilute hydrochloric acid, precipitating the histone 
by saturating the solution with sodium chloride, and finally pre¬ 
cipitating the basic derivative with phosphotungstic acid. The 
distribution of nitrogen in these derivatives has been worked out. 
Trypsin did not digest these substances. S. S. Z. 
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The Saccharase of the Intestine. H. von Euler and 0. 
Svanberg (Z. physiol. Chem ., 1921, 115, 43—67).—Quantitative 
determinations of the enzymic activity of the intestinal saccharase 
in various sections of the intestine are given. S. S. Z. 

Action of Potassium, Calcium, and Magnesium Ions on 
the Sympathetic Nerve of the Heart. J. Ten Cate (Arch. 
Neerland. physiol ., 1921, 6, 269—288).—Frogs’ hearts perfused 
with Ringer solution containing magnesium, or excess of potassium 
or calcium, or from which potassium is omitted, respond to excita¬ 
tion of the accelerator nerve or to the action of adrenaline after 
they have ceased to beat. The same holds if the Ringer solution 
is replaced by an isotonic solution of common salt, but there is 
no response when calcium-free Ringer is used. The possible 
explanation is discussed. E. S. 

Potassium and Radioactivity. S. G. Zondek (Biochem. Z., 
1921, 121, 76—86).—Using a Straub’s heart preparation, the 
author failed to confirm any of Zwaardemaker’s observations 
(A., 1918, i, 326). Zwaardemaker’s success is attributed to the 
use of antiquated methods. H. K. 

The Ionic Equilibrium of Cells. The Physiology of Sodium. 

S. G. Zondek ( Biochem . Z., 1921, 121, 87—108).—Hearts were 
perfused with various concentrations of solutions containing sodium, 
potassium, and calcium ions. The heart can adjust itself to other 
concentrations of the ions mentioned than the normal. The 
antagonistic action of calcium to potassium and to sodium is thought 
to be related to the atomic number of these elements, for whereas 
the difference of atomic number of potassium and calcium is unity, 
and their relative intensity is approximately equal, sodium has an 
atomic number nine less than calcium, and its antagonistic action 
is much less. H. K. 

The Creatine Content of the Human Heart Muscle in 
Various Illnesses. Fr. Constabel ( Biochem . Z., 1921, 122, 
152—153).—Heart muscle in a braced condition contains a higher 
percentage of creatine than when in a relaxed condition as in 
fatty degeneration. H. K. 

The Chemistry of the Lungs. I. Ubaldo Sammartino 
(Biochem . Z., 1921, 124, 234-»-243).—Lung tissue contains much 
cholesterol, cholesteryl esters, glyceryl palmitate, and unsaturated 
phosphatides. There is relatively little lecithin and kephalin, 
but a much larger proportion of cerebrosides and phosphosul- 
phatides. H. K. 

The Action of Pilocarpine on the Glycogen Content of 
Organs. Curt Hornemann (Biochem. Z., 1921, 122 , 269 — 
273).—The hyperglycemia produced by pilocarpine was not 
influenced by administration of oxygen through the vena femoralis. 
The glycogen of the liver is used up, but that of the muscles shows 
but a slight decrease. H. K. 
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The Steric Transformation of the Hexoses through the 
Agency of Organs and Cells (the so-called Stereokinases). 

S. Isaac and E. Adler (Z. physiol. Chem., 1921, 115 , 105— 
129).—The surviving liver was the only organ which was found 
to be able to transform laevulose into dextrose. This organ fulfilled 
this function only when it was intact and irrigated. Other tissues, 
such as muscle or blood corpuscles, as well as the pulp and extracts 
of various organs failed to bring about this transformation. 

s. s. z. 

Higher Alcohols in the Unsaponiflable Matter from Shark 
and Ray-fish Liver Oils. Mitstjmaru Tsujimoto and Yoshiyuki 
Toyama (Chem. Umschm , 1922, 29 , 27—29, 35—37, 43—45).— 
Kagurazame oil (from the liver of Hexanchus corinus , Jordan and 
Gilbert) has the following characters : d l f 0*9146, acid number 
0-49, saponification number 163*0, iodine number (Wijs) 124*5, 
n\ J 1*4740, Hehner number 97*70, unsaponiflable matter 15*24%, 
glycerol 5*43%, acid number of the fatty acids 192*5, polybromide 
number of the fatty acids 26*30%. The oil does not contain 
squalene. The unsaponiflable matter consists chiefly of two new 
dihydric alcohols, one saturated and the other unsaturated. The 
saturated alcohol, batyl alcohol , C 10 H 42 O 3 , is obtained by the 
hydrogenation of the unsaturated one in alcoholic solution at the 
ordinary temperature in the presence of platinum black. It 
crystallises in colourless, rectangular laminae with silvery lustre, 
m. p. 69°. The unsaturated selachyl alcohol , C 20 H 40 O 3 , is a yellow 
liquid, d\* =0*9206, n 55 =1*4690, iodine number 78*9. It is uncer¬ 
tain whether one of the three oxygen atoms of these alcohols is 
in the form of a hydroxyl group which cannot be acetylated or 
is part of an ether-like structure. 

These alcohols also form the principal constituents of the 
unsaponiflable matter of the liver oils from the following species : 
Cirrhigaleus barbifer, Somniosus microcephalies, Narcacion tokionis, 
Chimcera owstoni , Chimcera mitsukurii. They also occur together 
with large quantities of squalene in the unsaponiflable matter from 
the liver oils of Lepidorhinus kimbei and Zameus squamulosus. 
The liver oil from Chlamydoselachus anguineus probably contains 
another alcohol as the principal constituent of the unsaponiflable 
matter. The principal constituent of the unsaponiflable matter 
of Doran-ei oil is cholesterol. H. C. R. 

The Stimulatory Action of Amino-acid Hydrochlorides on 
the Pancreatic Secretion. M. Arai ( Biochem. Z., 1921, 121 , 
175—179).—The hydrochlorides of glycine, d-alanine, d-glutamic 
acid, and glycylglycine injected into the duodenum of a dog with 
a temporary pancreatic fistula cause a vigorous pancreatic secretion. 
Histidine hydrochloride and glucosamine hydrochloride had no 
action. Intravenous or subcutaneous administration of any of 
these salts was without result. Adrenaline inhibits such a pan¬ 
creatic secretion, but atropine is without action. H. K. 

The Nucleic Acids of the Spleen of Cattle. H. Strudel 
(Z. physiol. Chem., 1921, 114 , 255—261).—As in the case of the 
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pancreas it is possible to obtain from the spleen of cattle guanylic 
acid and a real nucleic acid. The former was obtained from a 
protein isolated from the spleen by boiling the minced organ with 
water, filtering, and precipitating the filtrate with 50% acetic 
acid and alcohol. Guanylic acid was prepared from this protein 
by treating it with 2% sodium hydroxide on the water-bath, 
acidifying with acetic acid, and filtering. The guanylic acid 
separated from the filtrate on keeping. The nucleic acid was 
prepared from the residue of the spleen obtained after the aqueous 
extraction in the preparation of the protein by digesting it with 
33% sodium hydroxide and precipitating with alcohol. Ten grams 
of the nucleic acid yielded 0*9 gram of guanine (calculated 0*8668) and 
0*68 gram of adenine (calculated 0*7698). S. R. Z. 

The Physiology of the Glands. XLVII. The Relations 
between the Thymus, Spleen, and Bone-marrow. Leon 
Asher and Gengo Matsumo (Biochem. Z ., 1921, 123, 27—50).— 
The haemoglobin and white corpuscular content of blood were 
examined after extirpation of the thymus and spleen. Stimulation 
of the bone-marrow of normal rabbits by hydrocyanic acid or by 
bleeding leads to a fall in the haemoglobin, an increase of lympho¬ 
cytes, but a decrease in the number of leucocytes. Extirpation 
of the thymus inhibits this response almost completely. Extir¬ 
pation of the spleen, however, has little effect. H. K. 

The Degradation of Carbohydrates in Transversely Striated 
Muscles. I. Fritz Laquer (Z. physiol. Chem ., 1921, 116, 
169—222).—The formation of lactic acid from various sugars 
by frog muscle has been studied under different physiological 
conditions. S. S. Z. 

Reduction of the Aromatic Nitro-group as Indicator of 
Partial Processes of Respiration and of Fermentation. A 
Method for the Comparative Estimation of Biological Oxido- 
reduction. I. Experiments with Respiring Cells. II. 
Experiments with Fermenting Cells. W. Lipschitz and A. 
Gottschalk ( Pfliiger’s Archiv , 1921, 191, 1 , 32—50; from Physiol. 
Ahstr., 1922, 6, 589—590).—I. The w-nitrophenylhydroxylamine 
produced by the reducing action of tissues on m -dinitrobenzene 
can be estimated colorimetrically after filtration, and a quantitative 
measure of hydrogen activation thus obtained. Experiments on 
frog muscle show that the rate of reduction depends on the con¬ 
centration of co-ferment in the sense in which that term was used 
by Meyerhof; the falling-off of the rate of reduction with time 
resembles that of the oxygen respiration rate. Reduction is 
destroyed by temperatures above 80°, is dependent on intact cell 
structure, is diminished with increase of oxygen pressure and by 
narcotics. Whilst combinations of narcotics have an additive 
effect on the reduction, a combination of a narcotic with hydrogen 
cyanide always shows less inhibition than the sum of the effects 
of the two substances separately, and not infrequently less than 
one alone. The curve relating inhibition to reduction of con- 
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centration of hydrogen cyanide is, unlike the oxygen respiration 
curve, a diphasic one, with a maximum at 0-05% and a new mini- 
mum at 0*5% potassium cyanide (neutralised). Reduction is lost 
after extraction of the muscle with water, but is restored again by 
muscle or yeast juice, or by succinic, fumaric, citric, glutamic, 
and a-glycerophosphoric acids; after partial extraction, it is 
restored to some extent by lactic acid, but never by maleic, glutaric, 
pyruvic, hydroxy butyric, or tartaric acid, or by glycerol, glyceric 
acid, dextrose, laevulose, or glycogen. In unextracted muscle 
reduction is accelerated by succinic and fumaric acids, but inhibited 
by maleic acid, also by saponin (cf. Hopkins, A., 1921, i, 635). 

II. The musculatures of Ascaris and Lumbricus were studied 
as examples of facultative anaerobic tissues. Ascaris reduced 
powerfully; the reduction was independent of intact cell structure, 
was thermolabile, dependent on the presence of co-ferment, not 
inhibited by oxygen, and never inhibited more than 30% by 
hydrogen cyanide, the curve being, also not diphasic. Lumbricus 
reduced less powerfully, the reduction being dependent on intact 
cell structure, and being inhibited up to 80% by hydrogen cyanide 
(uniphasic). The reduction by Bacillus proteus and B. butyricus is 
also (incompletely) inhibited by potassium cyanide (0*25%). E. S. 

Fixation of Calcium by Animal Tissues. IV and V. 

E. Freudenberg and P. Gyorgy (Biochem. Z ., 1921, 121, 131— 
141, 142—149).—IV. Natural cartilage rich in sodium, swells 
better than cartilage artificially enriched with calcium or mag¬ 
nesium. In all three cases there is a minimum of swelling at 
P H 4*7, the isoelectric point of the cartilage protein. 

V. Calcium is only taken up by cartilage at concentrations 
above OOIN. Tryptic and autolytic processes, or the presence of 
urea, and ammonium chloride inhibit its fixation. H. K. 

I. The Composition of Chinese Edible Birds’ Nests and 
the Nature of their Proteins. II. The Isolation and the 
Nature of the Amino-sugar of Chinese Edible Birds’ Nests. 

Chi Che Wang (J. Biol Chem ., 1921, 49, 429—439, 441—452).— 
The edible birds’ nests contain a glucoprotein which is digested 
by both pepsin and trypsin. From the product of hydrolysis 
with hydrochloric acid a hexosamine hydrochloride was isolated 
which appears to be different from both glucosamine and chondros- 
amine hydrochlorides. It has [a]u +70*6° (equilibrium), the 
initial rotation depending on the method of crystallisation, and 
becomes black at 250° after darkening at a much low er temperature. 
With phenylhydrazine and acetic acid, it forms an osazone which 
melts at 214° with rapid heating, and at a considerably lower 
temperature after remaining over sulphuric acid. The birds’ 
nests contain inadequate protein for the growth of rats. E. S. 

Bioluminescence. XIV. The Specificity of Luciferin and 
Luciferase. E. Newton Harvey (J. Gen . Physiol , 1921, 4, 
285—295). —The luciferin-luciferase reaction was obtained in a 
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few cases only out of a number of luminous organisms investigated. 
The lueiferin of one species will not luminesce with the luciferase 
of another species unless closely related. Specificity is consequently 
indicated. G. W. R. 

The Identification of the Aldehyde-like Substance in the 
Urine of Diabetics as Acetaldehyde. W. Stepp and R. Feulgen 
(Z. physiol Chem., 1921, 114, 301—306).—The aldehyde-like 
substance in the urine of diabetic patients was concentrated by 
fractional distillation of the urine and was precipitated by dimethyl- 
cycZohexanedione as a substance of m. p. 138—140°. Comparison 
with ethylidenebisdimethylc?/ctahexanedione, prepared in similar 
manner from acetaldehyde, showed complete identity; it is there¬ 
fore concluded that the volatile reducing substance found in the 
urine of some diabetics is acetaldehyde. S. S. Z. 

The Analytical Detection and Differentiation of Acetalde¬ 
hyde, Aldol, Glyoxylic Acid, and their Presence in the Urine 
of Diabetic Patients. Robert Fricke (Z. physiol Chem., 1921, 
116, 129—149).—Aldol forms a complex with “ dimedon ” 
[dimethyldihydroresorcinol] which can be differentiated from the 
analogous acetaldehyde complex by its insolubility in light 
petroleum. The presence of small quantities of crotonaldehyde was 
established in the urine in serious cases of diabetes. Furfuraldehyde 
and glyoxylic acid, on the other hand, were not found. The author 
confirms Stepp’s observation concerning the presence of acetalde¬ 
hyde in the urine of diabetic patients. S. S. Z. 

Excretion of Ammonia following Experimental Adminis¬ 
tration of Acids via the Stomach and Peripheral Vein. 

Robert W. Keeton (J. Biol. Chem., 1921, 49, 411—427).— 
Administration of hydrochloric acid to dogs by stomach tubes 
causes increased excretion of ammonia in the urine without affecting 
the total nitrogen excreted. If injected intravenously, however, 
there is an increased excretion both of ammonia and of total 
nitrogen. E. S. 

Creatine Formation in a Case of Progressive Pseudo- 
hypertrophic Muscular Dystrophy. R. B. Gibson and Frances 
T. Martin ( J. Biol. Chem., 1921, 49, 319—326).—In a case of this 
type ingested creatine was completely eliminated as creatine and 
creatinine, chiefly the former. The excretion of creatine and 
creatinine was increased by ingestion of protein and of glyco- 
cyamine, but was unaffected by sarcosine, asparagine, or cystine. 
The increase after administration of large amounts of protein was 
derived from the portion of the latter which was katabolised 
exogenously. C. R. H. 

First Results of the Treatment of Syphilis by Sodium 
p-Hydroxy-m-aminophenylarsinate or “189." L. Fournier, 
L. Gu;6not, and A. Schwartz (Ann. Inst. Pasteur , 1922, 36, 
53—62).—This salt, described by Fourneau (ibid., 1921, 35, 571) 
as No. 189, has a favourable action on human syphilis, although 
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it is not so powerful or constant in its results as salvarsan. It is 
relatively slightly toxic and is supported by patients who do not 
tolerate other arsenical preparations. G. B. 

Treatment of Syphilis by Bismuth. L. Fournier and 
L. GuAnot (Ann. Inst . Pasteur , 1922, 36, 14—33; cf. A., 1921, 
i, 908, and this vol., i, 89).—Sodium bismuthyl tartrate and other 
bismuth salts were administered, suspended in oil, by intramuscular 
injection (ten to twelve times 0*2—0-3 gram). Bismuth is an 
extremely powerful antisyphilitic agent; it is, however, apt to 
cause stomatitis. The bismuth is principally eliminated by the 
urine and, on keeping tl^e latter, is deposited as sulphide as the 
result of a fermentative process. G. B. 

The Distribution Coefficients of Diuretics and Narcotics 
and the Theory of Narcosis. Giuseppe Aiello ( Biochem. Z., 
1921, 124, 192—205).—The distribution coefficients of caffeine, 
theobromine, ethoxycaffeine, and theophylline were determined 
between water and olive oil and between serum and olive oil. In 
each case the amount retained by serum is greater than that 
retained by water. The distribution coefficients of trional and 
sulphonal were determined between oil and serum. The failures 
of theories of narcosis is due to a lack of solvents exactly analogous 
to the tissue fluids concerned. H. K. 

Pharmacological Action of Colloidal Arsenious Sulphide. 

E. Meneghetti ( Biochem. Z ., 1921, 121, 1—39).—Colloidal arsenious 
sulphide, in whatsoever way it is administered to rabbits, dogs, 
or guinea-pigs, changes its state of dispersion and becomes granular. 
When given intravenously, this may cause embolism of the lung 
capillaries, but if the animal survives, the after-effects are those of 
a metabolite, probably arsenious oxide. H. K. 

The Behaviour of Inactive Malic Acid in the Organisms 
of the Dog and Rabbit. *M. Tomita (Biochew. Z.> 1921, 123, 
231—234).—Subcutaneous administration of /-malic acid to 
a rabbit resulted in the excretion of about 11 % in the urine. When, 
however, the dl- malic acid was similarly administered to rabbits 
or dogs, the acid excreted was dextrorotatory. H. K. 

Barium Compounds in the Viscera. K. Krafft (Z. Unters . 
Nahr . Genussm ., 1921, 42, 390—391).—In a case of poisoning, a 
number of yellowish-white nodules were found adhering to the 
walls of the stomach. An analysis of these gave barium carbonate 
64-7%, barium sulphate 35*3%. The quantity of barium remaining 
in the stomach was 0*2478 gram assuming equal distribution, but 
a large quantity had presumably been ejected by vomiting. 
Barium salts are converted into barium chloride in the stomach, 
with the exception of the insoluble barium sulphate. The minimum 
fatal dose of barium chloride is 0*09 gram per kilo of body-weight. 

H. C. B, 
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Protein Intoxication. F. Pentimalli. I. Introduction 
(Riforma med 1921, 37, 532—536). II. Toxicity of Egg- 
albumin and its Derivatives (Oazz. intern. med . chir. igiene , 1921, 
29, 65 — 72). III. Toxicity of Peptones (Bass, intern, din. terap., 
1921, 2, 185 — 192). IV. Toxicity of Milk and its Derivatives 
(La pediatria , 1921, 29, 481—494). V. Behaviour of Blood 
Pressure and of Respiration ( Folia med., 1921, 7, 321 — 330). VI. 
Behaviour of Body Temperature (Arch. sci. biol., 1921, 2, 44 — 58). 
VII. Nystagmus (Riforma med., 1921, 27, 573 — 578). VIII. 
Morphological Changes of the Blood (Hcematologica, 1921, 2, 
527—578). (From Physiol. Abstr ., 1922, 6, 595—596.)—The physio¬ 
logical action of injections of proteins and protein products was 
studied under the various headings indicated in the titles. E. S. 


Chemistry of Vegetable Physiology and Agriculture. 


The Importance of Sequence in Biology. L. Karczag 
(Biochem. Z ., 1921, 122, 43—51).—Provided the number of 
bacteria used is not too large, the author shows that the addition 
of chloroform or toluene, first, to a dextrose bouillon and subsequent 
addition of Bacillus coli , has a greater inhibiting influence than the 
addition of B. coli to a dextrose bouillon, first, and then addition 
of the antiseptic. In both cases there is inhibition compared with 
the control. H. K. 

The Importance of Sequence in Biology. II. L. Karczag 
and K. Haj6s (Biochem. Z., 1921, 122, 52—57).—That the order 
of mixing the components is of influence, the authors show by a 
study of the systems (a) the antitryptic action of serum (trypsin+ 
casein+serum), (b) the haemolytic system (corpuscles-fcomple¬ 
ment+haemolysm), (c) the bacteriolytic action of.immune serum 
on Paratyphosus-B (Pfeiffer’s experiment). H. K. 

The Importance of the Amino-acids of Haemoglobin for 
the Cultivation of the Influenza Bacilli. Martin Jacoby 
and Kate Frankenthal (Biochem. Z., 1921, 122, 100—104).— 
The influenza bacillus can be caused to grow on agar if histidine 
be added. A less favourable growth is obtained on addition of 
leucine. H. K. 

The Degradation of i-Tryptophan by Bacillus proteus. 

Takaqki Sasaki and Ichiro Otsuka (Biochem. Z., 1921, 121, 
167—170).—Z-Tryptophan, in a suitable medium containing glycerol 
is converted by B. proteus into Z-indole-lactic acid. The isolation 
of this acid is simplified by its quantitative precipitation by basic 
copper acetate solution. H. K. 
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The Degradation of df- a-Naphthylalanine by Bacillus 
pro teas. Takaoki Sasaki and Jiro Kinose ( Biochem. Z., 1921, 
121, 171—174).—Glycine anhydride when condensed with a-naphth- 
aldehyde by Sasaki’s reaction gives 2 : 5-diketo-3 : 6-dinaphthyl- 
idenepiperazine, unmolten at 320°. Reduction with hydriodic 
acid and red phosphorus leads to cZZ-a-naphthylalanine, m. p. 240°. 
On submitting the latter amino-acid to the action of B. proteus , 
&-naphthylalanine was isolated, m. p. 142° (corr.) and [a] D +24*31° 
in alcohol. H. K. 

The Bacterial Degradation of {-Leucine. Minoru Arai 
(Biochem. Z., 1921, 122, 251—257).—Z-Leucine submitted to 
Proteus vulgaris on a suitable medium gave the corresponding 
nitrogen-free cZ-hydroxy-acid, but Bacillus subtilis gave the laevo- 
acid. By varying the nutrient medium, P. vulgaris gave isoamyl- 
amine. H. K. 

Influence of the Hydrogen-ion Concentration on the Growth 
and Formation of Toxin of Tetanus Bacilli. K. G. Dernby 
and B. Allander ( Biochem . Z., 1921, 123, 245—271).—Growth 
of tetanus bacilli takes place between P H 5 and 8*5, the optimum 
range being between 7 and 7*6. The stability zone, however, of 
tetanus toxin is between P u 5-8 and 8, the optimum range being 
6*0 to 7*5. For large-scale preparation of tetanus toxin, the initial 
P H should be 8 and when more acidity develops than P H 6*8, fresh 
neutralisation is necessary. H. K. 

Microchemistry of a New Group of Purple Bacteria. Jos. 
Gicklhorn (Ber. Deut. hot. Ges., 1921, 39, 312—319).—Two new 
species of purple bacteria, namely, Chromatium Linsbaueri and 
Bhabdochromatium Linsbaueri , are shown to contain, in addition 
to sulphur, considerable quantities of amorphous calcium carbonate. 

G. W. R. 

The Oxidation of Sulphur by Soil Organisms. Jacob G. 
Lipman, Selman A. Waksman, and Jacob S. Joffe (Soil. Sci., 
1921, 12, 475—490).—A study of the chemical changes occurring 
during the growth of Thiobacillus thio-oxydans in artificial media 
is reported. The hydrogen-ion concentration and titratable acidity 
of the medium increase with the age of the culture, as also does the 
amount of sulphate produced. There appears to be a period of 
marked activity after four and again after eight days. Sulphate 
production is followed by the conversion of insoluble into soluble 
phosphates; 94% of the total insoluble phosphate was rendered 
soluble in fifteen days, but no further increases occurred. Old 
cultures (one hundred and twenty days) were found to have P H 0*8 
and their acidity was 0*68 jV. Optimum growth of the organism 
occurs in media with P H 2*8—2*0, although the organism can exist 
in a medium of P H 0*58. Acidity less than that corresponding 
with P H 5*6 is unfavourable. The possible uses of sulphur manuring 
to combat potato scab, to reclaim black alkali soils, and increase 
the availability of phosphates and potassium, are indicated. 
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The Formation of Acetaldehyde and the Realisation of 
the Second Form of Fermentation with Various Fungi. 

Carl Neuberg and Clara Cohen (Biochem. Z., 1921, 122, 204— 
224).—A large number of micro-organisms can ferment dextrose 
with production of acetaldehyde and glycerol. The acetaldehyde 
was fixed by addition of sodium hydrogen sulphite or calcium 
sulphite. When the proportion of acetaldehyde was large, the 
production of an equivalent proportion of glycerol was demonstrated. 

H. K. 

A Biological Method for the Estimation of Substances 
which Injure the Cell and the Embryo. II. Alfred Schnabel 
{Biochem. Z., 1921, 122, 295—300; cf. A., 1921, ii, 788).—A 
graphic modification of the author’s previously described method 
for determining the concentration of substances which inhibit 
the methylene-blue reducing capacity of bacteria. H. K. 

Comparative Experiments on the Antiseptic Action of 
some Chloro-derivatives of Methane, Ethane, and Ethylene. 

Georg Joachimoglu ( Biochem . Z., 1921, 124, 130—136).—The 
antiseptic action of aqueous solutions of chloro-derivatives of 
methane, ethane, and ethylene on Vibrio Metschnikoff falls off in 
the order hexachloroethane, tetrachloroethylene, pentachloroethane, 
tetrachloromethane, trichloroethylene, dichloroethylene, aa-di- 
chloroethane, tetrachloroethane, afB-dichloroethane, chloroform, 
dichloromethane. H. K. 

Bactericidal Action of Pyromucic Acid. H. P. Kaufmann 
(Ber ., 1922, 55, [J3], 289—290).—Pyromucic acid in 0-5% and 1% 
solution kills Bacillus coli within five minutes, in 0*25% solution 
within thirty minutes, and in 0*1% solution within seven hours; 
development is arrested in 0-05% solutions. Staphylococcus aureus 
is rather more resistant to pyromucic acid. The salts of the latter 
have only slight bactericidal action. In its effect, pyromucic acid 
is very similar to benzoic acid, but the latter is much superior 
in practical application to products such as fruit and meat. 

H. W. 

Nature of Yeast Fats. Ida Smedley Maclean (Z. physiol. 
Chem ., 1921, 113, 199—200).—Polemical. A reply to Hinsberg 
and Roos (A., 1921, i, 148). S. S. Z. 

Yeast Gum and Saccharase. E. Salkowski (Z. physiol. 
Chem., 1921, 114, 307—308).—A reply to Svanberg (A., 1921, 
i, 202). Saccharase is not always associated with gum in yeast. 

S. S. Z. 

The Nitrogenous Constituents of Yeast. II. The Purine 
Bases and the Diamino-acids. Results. Jacob Meisen- 
heimer (Z. physiol. Chem., 1921,114, 205—249).— Top and bottom 
fermentation yeasts show no marked differences in the composition 
of their products of degradation. Ammonia forms 8% of the 
total nitrogen. Twelve per cent, of the total nitrogen can be 
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accounted for in the purine and pyrimidine bases as follows: 
guanine 4%, adenine 4%, cytosine (?) 2*4%, and uracil (?) 1*6%. 
Ten per cent, is present as histidine and arginine, and 10% as 
lysine. Of the 60% of the total nitrogen found to be associated 
with the monoamino-acids, 0*5% was traced to glycine, 10—15% 
to alanine, 10—15% to valine, 5—10% to leucine, 2% to proline, 
8% to phenylalanine, 3*5% to aspartic acid, 6% to glutamic acid, 
2% to tyrosine, 0*5% to tryptophan, 2% to cystine and other 
sulphur compounds, 4*5% to oxyproline (?), 0*5% to choline, and 
0*5% to glucosamine. The ratio of amino- to nonamino-nitrogen 
as obtained by Van Slyke’s method was always found to be lower 
than the figures calculated from the above data. S. S. Z. 

The Nitrogenous Constituents of Yeast. Martin Schenck 
(Z. physiol. Chem. f 1921, 116, 308—309).—Polemical, in reply to 
Meisenheimer (A., 1919, i, 370; preceding abstract). S. S. Z. 

Carboligase. II. Carl Neuberg and Ludwig Liebermann 
(. Biochem . Z., 1921,121, 311—325; cf. A., 1921, i, 480).—o-Chloro : 
benzaldehyde was added to yeast undergoing fermentation. 
o-Chlorobenzyl alcohol and o-chlorobenzoic acid were isolated. 
The enzyme carboligase causes a condensation of another portion 
of the aldehyde with acetaldehyde with formation of the ketone- 
alcohol, C 6 H 4 Cl'CH(OH)‘COMe, which exhibits optical activity 
but gives an inactive p-nitrophenylosazone, m. p. 302—303°, thio - 
semicarbazone , m. p. 216—218°. Anisaldehyde reacts less smoothly. 
The p-nitrophenylosazone of the corresponding ketone-alcohol was 
isolated, m. p. 266°. The ketone alcohols will be described later. 

H. K. 

The Thermostability of the Co-enzyme and its Separation 
from Vitamin-B from Yeast. Th. Tholin (Z. physiol . Chem., 
1921, 115, 235—256) —One half of the co-enzyme of alcoholic fer¬ 
mentation is destroyed by heating at 96° for one hour, or at 100° 
for thirty-seven minutes at P n 5-6. The vitamins from yeast 
and cabbage which accelerate alcoholic fermentation differ in 
their thermostability from the co-enzyme and are therefore not 
identical with it. It is thus possible to separate the two substances. 

s. s. z. 

The Dismutation of Various Aldehydes by Yeast. H. 

Kumagawa (Biochem. Z., 1921, 123, 225—230).—isoValeralde- 
hyde, isobutaldehyde, heptaldehyde, and benzaldehyde when sub¬ 
mitted to the action of yeast in a 1 % sodium hydrogen carbonate 
solution undergo the Cannizzaro reaction and yield the correspond¬ 
ing acids and alcohols. The proportion of the alcohol is usually 
somewhat greater than that of the acid, owing to a simultaneous 
phytochemical reduction of the original aldehyde. H. K. 

The Course of Alcoholic Fermentation in Presence of 
Calcium Carbonate. Johannes Kerb and Kurt Zeckendorf 
(Biochem. Z., 1921, 122, 307—314).—The authors are unable to 
confirm the experiments of Fernbach and Schoen (A., 1920, i, 406) 
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on the production of considerable quantities of pyruvic acid by 
fermentation in presence of calcium carbonate. Its production 
in Fembach and Schoen’s experiments must be as a by-product 
due to oxidation of lactic acid by use of an atypical yeast. 

H. K. 

Pyruvic Acid as an Intermediary in the Alcoholic Fission 
of Dextrose. Max von Grab (Biochem. Z ., 1921, 123, 69—89).— 
Apart from the experiments of Fernbach and Schoen (A., 1920, 
i, 406) with an atypical yeast, pyruvic acid has never been isolated 
as an intermediate product in a typical yeast fermentation. By 
use of a new fixative, (3-naphthylamine, the author has isolated 
the condensation product of pyruvic acid and p-naphthylamine— 
namely, a-methyl-p-naphthacinchoninic acid—from the interaction 
of press juice and dextrose. H. K. 

The Enzymic Synthesis of Fructosediphosphate (Hexose- 
phosphate). Hans v. Euler and Folke Nordlund (Z. physiol. 
Ghent., 1921, 116, 229—244).—The optimum H-ion concentration 
for the formation of fructose diphosphate by a bottom fermentation 
yeast was found to be P n 6*2—6-6. This reaction is about the 
optimum for all sugars; laevulose, however, showed a somewhat 
different reaction curve. S. S. Z. 

Maltase. IV. The Fermenting Activity of Yeasts Poor 
in Maltase. Richard Willstatter and Werner Steibelt 
(Z. physiol. Chem ., 1921, 115, 211—234; cf. this vol., i, 282).— 
The approximate figure for the quotient (time value for maltase/ 
time value for saccharase) for brewer’s yeasts was found to be 20. 
The time values for saccharase in the brewer’s yeast strains did 
not show great variations; on the other hand, those in some of the 
distiller’s yeast strains differed within very wide limits, as also 
did the time values for maltase in the different strains. The 
fermenting capacity of the various yeasts was studied. From the 
observations made it was concluded that maltose can also be fer¬ 
mented without being previously hydrolysed, as the hydrolysis by 
some strains proceeded much more slowly than the actual ferment¬ 
ation by those strains. No dextrose could be established in the 
fermenting medium when the fermentation of maltose carried out 
with maltase-free yeasts was interrupted. S. S. Z. 

The Action of Salts on the Bleaching of Methylene-blue 
by Various Species of Yeast. H. Kumagawa (Biochem. Z., 
1921, 121, 150—163).—The reducing capacity of various species 
of yeast for methylene-blue is very variable. Metallic salts inhibit 
or retard the reduction, but not invariably. The somewhat 
anomalous results are attributed to the influence of the physiological 
state of the yeast-cells at the moment of the experiment. H. K. 

New Classes of Stimulants of Alcoholic Sugar-fission. VII. 

Carl Neuberg, Elsa Reinfurth, and Marta Sandberg (Biochem. 
Z., 1921, 121, 215—234).—A large number of purine derivatives 
have been tested and found without exception to have a stimula ting 
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effect on the process of cell-free fermentation of dextrose by means 
of yeast press juice. The nucleosides adenosine and guanosine 
were also beneficial and the nucleic acids to a lesser extent. Degrad¬ 
ation products of purines had a distinctly favourable influence. 
The authors hesitate to class the above substances as hydrogen 
acceptors. H. K. 

The Action of Silver Compounds on Yeast. Ernest Zerner 
and Robert Hamburger (Biochem. Z., 1921, 122, 315—318). — 
Silver nitrate, chloride, and carbonate have a toxic action on yeast. 

H. K. 

Nature of Alcoholic Fermentation. C. C. Warden (Amer. 
J. Physiol ., 1921, 57, 454—469; from Physiol . Abstr ., 1922, 6, 
600).—The conclusion is drawn from experiments described, more 
especially as to the effect of the addition of surfaces of various 
kinds, that alcoholic fermentation is a catalytic process occurring 
at the surface of yeast-cells, on the colloidal surfaces of yeast 
juice, and at artificial surfaces composed of fat complexes similar 
to those found in yeast-cells. Further, it is held that the enzyme 
of yeast belongs to the cellular antigens. Interesting considerations 
as to the nature of enzyme action on anti- and co-enzymes will be 
found in the paper. E. S. 

The Decomposition of d-Galactose according to the Second 
Mode of Fermentation. M. Tomita (Biochem. Z., 1921, 121, 
164—166).—d-Galactose, like d-glucose, d-mannose, and d-fructose, 
when fermented in the presence of disodium sulphite gives an equi- 
molecular proportion of acetaldehyde and glycerol. H. K. 

Fermentation without Yeast. A. Bau (Biochem. Z., 1921, 
122, 303—306).—A criticism of the claims of Baur and Herzfeld 
(A., 1922, i, 93). H. K. 

Photosynthesis and the Functions of Pigments in the 
Living Plant. E. C. C. Baly (J. Soc. Dyers and Col., 1922, 38, 
4—9).—The author deals with photochemical reactions, and, in 
particular, the conversion of carbon dioxide and water into form¬ 
aldehyde and oxygen as the first step in the synthetic growth of 
the vegetable organism. In the laboratory, the oxygen tends to 
oxidise the formaldehyde to formic acid, but in the living plant 
it is quantitatively evolved as oxygen. Suggestions as to the 
mechanism whereby gaseous oxygen is transpired are outlined. 

F. M. R. 

Photosynthesis. 1. The Ratio of Carbon Dioxide to 
Oxygen in Carbon Assimilation. S. Kostytschev (Ber. 
Deut. bot . Oes ., 1921, 39, 319—328).—The ratio C0 2 /0 2 may depart 
from unity in the case of leaves exposed to artificial atmospheres 
containing abnormally large amounts of carbon dioxide. The 
assimilation of carbon dioxide is at first in excess of the oxygen 
liberated, but after a short time this relation is reversed. Even¬ 
tually the ratio becomes normal. Similar results are obtained 
with algae. It is unlikely that under normal conditions variations 
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in the ratio of carbon dioxide absorbed to oxygen liberated occur. 
Assimilation should be measured by the amount of carbon dioxide 
absorbed, and not by the amount of oxygen liberated. G. W. R. 

Photosynthesis. II. Does Injury Stimulate Photo¬ 
synthesis? S. Kostytschey ( Ber. Dent, bot . Ges ., 1921, 39, 
328—333). —Injury to leaves was found to be without any stimulat¬ 
ing effect on carbon assimilation. A slight depression of assimila¬ 
tion observed was attributed to restriction of the assimilating area 
consequent on the method of experiment. G. W. R. 

Photosynthesis. III. Does Carbon Assimilation take 
place during Summer Night in Subarctic Regions? S. 

Kostytschev (Ber. Deut. bot. Oes., 1921, 39, 334—338).—Carbon 
assimilation generally ceases at sunset, even although the twilight 
in latitude 60° N. furnishes sufficient light for the process to go on. 
This may be due to the effect of the fall in temperature in closing 
the stomata. A certain amount of carbon assimilation was found 
to take place after sunset in the case of coniferous trees. 

G. W. R. 

The Chemical Constitution of Protoplasm. Heinrich 
Walter (Biochem. Z., 1921, 122, 86—99).—The protoplasm of 
myxomycetes behaves like that of the higher plants. When 
extracted from the cells with absolute alcohol, ether, and chloro¬ 
form, it is only partly digested by pepsin, but completely by 
trypsin. The plasma consists of a phospho-protein-like substance, 
plastin, which is digested by trypsin, and a lipoid component. 

H. K. 

Direct and Indirect Determinations of Permeability. 

W. J. V. Osterhocjt (J. Gen. Physiol ., 1921, 4, 275—283).—A 
method is described for determining the electrical conductivity of 
the cell sap of a species of Nitella. The results obtained by tests 
of the sap isolated from cells show that, whilst in pure sodium 
nitrate solution rapid penetration of the nitrate ion takes place 
accompanied by injury to the ceil, in the case of a balanced solution 
of calcium nitrate and sodium nitrate penetration is slow and the 
cell remains uninjured. Direct evidence was obtained for the 
supposition that both penetration and also recovery from plasmo- 
lysis are more rapid in the case of injurious solutions than in the 
case of non-toxic solutions. G. W. R. 

Penetration of Rations into Living Cells. Matilda Molden- 
hauer Brooks (J. Gen. Physiol., 1921, 4, 347—349).—The per¬ 
meability of the protoplasm of a species of Nitella was investigated 
by examination of the cell sap. The protoplasm is normally 
permeable to lithium, csesium, and strontium ions, penetration 
being more rapid in unbalanced than in balanced solutions. 

G. W. R. 

The Permeability of Plant-plasma for Neutral Salts. IV. 

Hugo Kahho ( Biochem . Z ., 1921, 123, 284 — 303; cf. A., 1922, i* 
94).—Micrometer observations were made on the first root of yellow 



VEGETABLE PHYSIOLOGY AND AGBIOXJLTFBE. 


i. 309 


lupin (1 to 1*5 cm. long) when placed in isotonic salt solutions, 
which were, however, hypertonic to the plant plasma. The initial 
contraction is followed by a relatively slower and smaller expan¬ 
sion. This latter is used as a measure of the penetrability of 
various salts. The permeability of the ions follows the sequence 
N O s ,I,Br > Cl > tartrate > S0 4 > citrate and K > Na > Li > Mg > 
Ba>Ca. Moreover, the permeability of an ion is inhibited by a 
second ion the further it lies to the right in this series. The results 
accord with the view that the toxicity of neutral salts stands in 
close relation to the permeability of plasma for these salts. 

H. K. 

The Green Respiratory Pigment and its Importance in 
the Oxidation of Protein Substances in the Sprouting Seeds 
of HeUanthus annuus. Alexander Oparin (Biochem. Z., 1921, 
124, 90—96).— Gorter’s chlorogenic acid absorbs two molecules of 
oxygen in alkaline solution. Analysis points to a removal of four 
atoms of hydrogen by the oxygen. This formation of a green 
oxidation product is accelerated twenty-fold by addition of phenolase 
from sunflower seeds. Experiments were carried out on the oxida¬ 
tion of amino-acids, peptides, and proteins in the presence of ohloro- 
genic acid, use being chiefly made of the Van Slyke methods of 
analysis. The results are held to support the view that the amino- 
acids and proteins become oxidised with liberation of ammonia. 
In the living plant, the latter is used for the synthesis of asparagine 
and glutamine. H. K. 

Effect of Transpiration on the Disappearance of Starch 
from Leaves. Hans Molisch (Ber. Deut. bot. Ges. y 1921, 39, 
339—344).— The disappearance of starch from leaves placed in 
darkness is more rapid in a dry than in a moist atmosphere. Leaves 
kept in a moist atmosphere, although little of their starch had 
been altered, contained more reducing sugars than leaves kept in 
a dry atmosphere which had lost all their starch. It is supposed 
that substances other than sugars, probably dextrins and similar 
substances, are formed from the decomposition of starch. It is 
not necessary to assume translocation, as the starch reaction 
disappears even in stalkless leaves. G. W. R. 

The Oxalic Acid Content of Early Spring Leaves, and 
some Observations concerning this Acid. A. Bau ( Z . tech. 
Biol. t 1921, 8, 151 — 155; from Physiol . Abstr., 1922, 6, 599). — 
Oxalic acid was found in the young leaves of elder, hawthorn, and 
horse-chestnut, and in those of young barley plants. E. S. 

The Manganese Content of Flowers. D. H. Wester (Pharm. 
Weekblad , 1922, 59, 51—55).— Various carefully selected flowers 
were gathered from dry dust-free localities in dry weather, and 
transferred at once to closed tared flasks. Moisture, ash, and 
manganese were determined in the samples. The average moisture 
content was between 80 and 90% (minimum 75*6, maximum 94-5%). 
Ash averaged 1% (minimum 0*31%, maximum 1*93%). All species 
examined contained manganese, varying from 11*2 to 222*1 mg. 
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per 100 grams of ash, but no regularity was observed in its dis¬ 
tribution between families. Only small differences were observed 
between individuals of the same species plucked at different times 
and places. S. I. L. 

The Occurrence of Calcium Oxalate in the Gidgee Wattle 
(Acacia cambagei , Baker). Thos. Steel (Chem. News , 1921, 
123, 315—316).—Both the outer and inner bark of A. cambagei 
contain 18*82% of calcium oxalate, calculated as CaC 2 0 4 ,Ho0 on 
the dry weight, whilst the outer white wood contains 5*81% and 
the inner dark wood 3*81%. Samples of bark from other species 
of Acacia contained amounts varying from 1*36 to 8*92% of the 
oxalate. W. G. 

Chemical Constituents of a Chinese Drug “Hsiung 
Ch'uang.” I. Yoshiharu Murayama (J. Pharm. Soc. Japan, 
1921, No. 477, 951—959).—From a Chinese drug “ Hsiung Ch’uang ” 
or “ Ch’uang Hsiang,” the dried root of Cnidium officinale , Makino, 
Sakai ( Tokyo Igakukai Zasshi , 1916, 935) isolated a phenol; an 
ester, C 22 H 36 0 3 (which when saponified gave cnidic acid, C 12 H 20 O 8 , 
and an alcohol, C 10 H 18 O), and cnidiolactone, C 12 H lg 0 2 , b. p. 177— 
178°/15 mm. By distilling the powdered drug with steam and 
extracting with ether, the author has obtained a brownish-yellow, 
viscous oil of characteristic odour, from which cnidiolactone , 
Ci 2 Hi 8 0 2 , was separated as an oil, b. p. 178—180°/13 mm., d 1*047, 
a D —65*0°, n]] 1*5061. By reduction with sodium and alcohol, 
followed by treatment with 1% potassium permanganate, the 
lactone gave a compound, C 12 H 22 0 3 , crystallising in white needles, 
m. p. 50°, which seems to be dihydrocnidic acid. By reduction with 
hydrogen in the presence of platinum black, the lactone gave 
cnidic acid , 0H*C n H 18 *C0 2 H, m. p. 87°, which is unstable and is 
readily converted into the dihydro-acid. When oxidised with 
potassium permanganate, the lactone yields phthalic and valeric 
acids, and therefore would appear to be an isomeride of the lactone, 
sedanolide, obtained by Ciamician and Silber from oil of celery 
(A., 1897, i, 484). K. K. 

The Chemical Constituents of Green Plants. XIV. The 
Acids in the Currant (Ribes rubrutn) which are Precipitated 
by Lead Acetate. Hartwig Franzen and Eugen Schumacher 
(Z. physiol. Chem., 1921, 115, 9—37).—The currant contains large 
quantities of citric acid, and small amounts of malic acid. The 
former is about forty-seven times the amount of the latter. Tar¬ 
taric acid is only present as traces. Acids which yield esters 
with a higher boiling point than triethyl citrate and are pre¬ 
cipitated by lead acetate, are also present in very small amounts. 

s. s. z. 

The Chemical Constituents of Plants. XVII The Presence 
of Lactic Acid in the Leaves of the Blackberry (Rubus fructU 
cosus). Hartwig Franzan and Ernst Keyssner (Z. physiol 
Ghent., 1921, 116, 166—168).—The presence of lactic acid was 
established in the leaves of the blackberry. S. S. Z. 
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The Chemical Constituents of Green Plants. XV. The 
Presence of Lactic Acid in the Leaves of the Raspberry 
(Rubus idceus ). Hartwig Franzen and Emmi Hern (Z. physiol . 
Chem ., 1921, 115, 270—283).—The leaves of the raspberry contain 
lactic acid. The presence of lactic acid was also established in the 
opium poppy (Papaver somniferum), germinated castor oil seed 
(Ricinus communis ), and in the leaves of Agare Sisalana. 

s. s. z. 

1. Culture Experiments with Soja Beans. II. Occurrence 
of Urease in Parts of the Plant Other than the Seeds. 

D. H. Wester (Biochem. Z., 1921, 122, 188 — 192). — Attempts to 
cultivate soja beans in Holland were unsuccessful. Urease was 
found in various portions of the plant other than the seeds. 

H. K. 

Botanical Chemical Observations. Edmund 0. von Lippmann 
(Ber. f 1921, 54, 3111—3114).—In an isolated case, mannose has 
been obtained from the fruit of Symphoricarpus raccmosus ; sub¬ 
sequent attempts to repeat the isolation led invariably to the pro¬ 
duction of dextrose. 

A lemon-yellow deposit on the leaves of the ordinary white 
anemone, collected after a protracted spell of warm weather, was 
identified as calcium succinate. 

The roots of the ordinary reed, collected in early summer, 
generally contained about 1—3% of sucrose, but occasionally 3— 
3-5%. This figure is somewhat lower than that recorded recently 
by Sabalitschka for roots collected in November. 

A voluminous black powder found in the hollow of a felled oak 
became spontaneously heated when spread in a thin layer in bright 
sunlight, and then contained a considerable proportion of mellitic 
acid, which, however, was not present in the original specimen. 

H. W. 

Application of the Biochemical Method for Characterising 
Dextrose to the Fruits of Viburnum opulus and to Extracts 
of Red Cinchona and of Cola. R. Arnold (Bull. Soc. Chim. 
Biol., 1921, 3, 547—566).—The principle of the method is the 
synthetic action of emulsin on a solution of dextrose in 50% methyl 
alcohol, measured by a fall in the reducing power; in all the cases 
referred to, P-methylglucoside was obtained crystalline. If reducing 
substances other than sugar are present, it is not enough to extract 
the material simply with boiling alcohol. The extract must then 
be purified by basic lead acetate, and impurities must be extracted 
with wet boiling ethyl acetate. The sugars are then extracted 
by boiling 95% alcohol. In most fruit, about half the reducing 
sugar is dextrose, that is, it contains invert-sugar. In extract 
of Cola nuts only 21*7% of the reducing substances is dextrose, 
but after hydrolysis by acid it is 48*8%. G. B. 

The Toxic Action of Heavy-metal Salts on Plant Plasma. 

III. Hugo Kahho (Biochem. Z., 1921, 122, 39 — 42; cf. this 
vol., i, 94).—The toxicity of various kations of the heavy metals 
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on plant plasma was investigated. The order followed is approxi¬ 
mately that of the electrolytic solution pressure of these kations. 
Zincion is the most noticeable exception, its toxicity approaching 
that of copper. H. K. 

The Influence of certain Factors on the Chemical Compo¬ 
sition of Sauerkraut. 0. R. Brunkow, W. H. Peterson, and 
E. B. Fred (J. Amer. Chem. Soc ., 1921, 43, 2244—2255).— 
Inoculation with certain organisms produced a better grade of 
sauerkraut than is produced by a natural fermentation, but the 
only organism consistently better than the control was Bacillus 
lactis acidi. The presence of a large number of yeasts may result 
in a red kraut with undesirable flavour. The concentration of 
salt in the brine is of importance. The best kraut was obtained 
when 2% of salt was used, and with concentrations above 3% the 
kraut was tough and too salt. 

The chief products in the fermentation of kraut are lactic acid, 
acetic acid, and ethyl alcohol. Mannitol may also be produced 
in varying amounts, depending on the type of organisms present. 
The relative amounts of these various products can be influenced 
by inoculation. W. G. 

The Diastatic Action of Malt and its Preparations (Liquid, 
Syrupy, and Dried Extracts). Raoul Lecoq (J. Pharm. 
Chim ., 1922, 25, 18—25).—The diastatic action of malt is practically 
limited to the temperature range 60—90°. The activity is greatest 
between 70° and 80°, with an optimum at about 75°. Mixed in 
sufficient quantity, namely, about 30%, with cooked or uncooked 
barley flour, saccharification takes place with an approximately 
corresponding velocity in the temperature range 00—80°, and 
likewise with an optimum at 75°. The activity of malt itself is 
three to four times greater than that of any of the extracts prepared 
commercially from it. The latter consist largely of maltose, the 
diastase being to a great extent destroyed in the process of 
manufacture. G. F. M. 

The Sulphur-oxidising Power of Soils. A. Demolon 
(Compt. rend., 1921, 173, 1408—1410; cf. A., 1912, ii, 382; 1913, 
i, 579).—By growth on sand cultures containing free sulphur 
admixed with the sand, oxidation of the sulphur to sulphate by 
bacterial extracts from soils was obtained. Soils vary consider¬ 
ably in their sulphur-oxidising power, garden soils rich in organic 
matter giving the best results. The presence of calcium carbonate 
is only necessary if there is insufficient carbamide present to supply 
the ammonia necessary to keep the medium neutral. The 
ammonifying organisms in the soil are apparently responsible 
for sulphur oxidation, and the property is not bacteriolodcallv 
specific. W; G. 
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The Composition of Paraffin Wax. I. Francis Francis 
[ with John Clifford Pope and Reginald Henry Coysh] (T., 
1922, 121, 496—513). 

Synthesis of Trimethylethylmethane [ p p-Dimethylbutane j. 

(Mile.) H. van Risseghem (Bull. Soc. chim. Belg ., 1922, 31, 62—66; 
cf. van Risseghem, A., 1921, i, 489, and Markownikow, A., 1899, 
i, 554).—The preparation of pp-dimethylbutane from pinacone is 
carried out by transforming it into pinacolin, which is then treated 
with phosphorus pentachlorjde. The resulting product is a mixture 
of pp-dichloro-yy-dimethylbutane, a solid, and the unsaturated 
derivative, CMe^CClICHg, a liquid. The latter is heated with 
potassium hydroxide in sealed tubes and the product, dimethyl- 
butinene, distilled off. This is treated with hydrogen in presence 
of platinum black, the resulting hexane is washed, dried over 
calcium chloride, and distilled. 

The following physical constants have been determined : (3(3- 

dimethylbutane, m. p. -98*2°, 0*6678, < 0*6538, < a 1*36972, 

< 1-37158, n'£t 1*37615, < y 1*37964; isohexane, < a 137257, 

< 1*37445, 1*37914, < y 1*38251; y-methylpentane, n g* 

1*37753, <1*37929, 1*38404, < 1*38740; py-dimethylbutane, 

< a 1*37905, < 1*38092, 1*38540, nff 1*38893; dimethylbutinene, 

m. p. -81*2°, dj 0*6899, <0*6737, < a 1*37518, < 1*37725, ng, 

1*38313. H. J. E. 

• 

Tetrapropylethane [Sc-Dipropyloctane]. Jean Piccard 
and Ray Q. Brewster (J. Amer. Chem. Soc., 1921, 43, 2626— 
2629).—When butyrone is reduced with metallic sodium in the 
presence of a little ether, the products are 8-hydroxyheptane and 
some Sc-dipropyloctane-Sc-diol. The hydroxyheptane gives, with 
phosphorus and iodine, 8-iodoheptane, and this, when treated 
with sodium in absolute ether, gives s -tetrapropylethane [fc-dipropyl- 
octane ], CHPr 2 *CHPr 2 , b. p. 105—106°/12 mm., or 220°/760 mm.; 
d 2 * 0*7735; 1*4322; surface tension 25*64 dynes/cm. An 

identical dipropyloctane was obtained by heating the dipropyl- 
octanediol with concentrated hydriodio acid in a sealed tube at 
180° for ten hours. W. G. 

Action of Polyhalogenated Compounds of Methane and 
Ethane on Magnesyl [Magnesium Alkyl] Compounds. 

B. Oddo and R. Binaghi ( Gazzetta , 1921, 51, ii, 330—337).—The 
action of iodoform on magnesium phenyl bromide yields principally 
tetraphenylethane, together with iodobenzene, formed from the 
intermediate a-iododiphenylmethane, and diphenyl. 

The products of the interaction of iodoform and magnesium 
ethyl bromide are acetylene, ethane, methane, ethyl bromide and 
vol. cxxn. i. m 
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iodide, traces of methyl iodide and di-iodomethane, and an mi- 
known compound with an acute odour recalling that ^of ^marine 

Symmetrical Di-iodoethylenes. G.Jf Latiers { Bull . Soc . 
chim . Belg.y 1922, 31, 73—84; cf. Chavanne and Vos, A., 1914, 
i, 796).—A study from the kinetic point of view of the spontaneous 
transformation of the two stereoisomeric di-iodoethylenes into 
each other until equilibrium is reached. H. J. E. 

New Synthesis of Primary Alcohols, and Constitution of 
Hydrogen Peroxide. B. Oddo and R. Binaghi ( Oazzetta , 
1921, 51, ii, 343—348).—When cooled in a mixture of ice and 
salt, hydrogen peroxide solution and magnesium alkyl haloids 
interact with formation of primary alcohols : CH 2 R*MgX+H 2 0 2 == 
CH 2 R*OH+MgX*OH; the decomposition of the magnesium com¬ 
plex by the water present in the peroxide in accordance with the 
equation CH 2 R*MgX+H 2 0=MgX*0H+R*CH 3 , takes place only 
slowly. The formation of alcohol is not direct, but results from 
the decomposition of an intermediate additive compound which 
forms characteristic, yellowish-white globules and floats on the 
ethereal solution. 

These results are discussed in relation to the possible consti¬ 
tutions for hydrogen peroxide, and it is considered probable that 
the reaction is represented by the equations : 0!0H*H+MgRX —>> 
H*0HR*0MgX+H 2 0 —> MgX-0H+H 2 0+R-0H, these being 
analogous to the action of a magnesium alkyl haloid on form¬ 
aldehyde : 0:CH*H+MgRX —^ H-CHR-OMgX+H 2 0 MgX-OH 
+R-CH 2 -OH. 

This reaction has been applied to the synthesis of ethyl, isobutyl, 
and isoamyl alcohols, good yields being obtained. T. H. P. 

Nitro- and Amino-glycols. II. Erich Schmidt and Rudolf 
Wilkendorf (Ber., 1922, 55, [. B ], 316—322; cf. A., 1919, i, 249).— 
The preparation of y-nitro- and y-amino-pentane-p 8-diols and a 
new preparation of p-nitrotrimethylene glycol are described. 

fi-Chloro-fi-nitropropane-txy-diol, m. p. 115—116° after previous 
softening, is obtained by passing a current of dry chlorine through 
a suspension of sodium p-nitrotrimethylene glycol in anhydrous 
ether; the corresponding dibenzoate has m. p. 114—115°. The 
chloronitro-glycol is converted by hydrogen in aqueous solution 
in the presence of pyridine and palladised barium sulphate into 
P-nitrotrimethylene glycol (Schmidt and Wilkendorf, loc. cit.). 

An alcoholic solution of a-nitropropane-P-ol is converted by 
sodium dissolved in ethyl alcohol into ' x .- nitro - a .- sodiumpropane - 
p-oZ, CH 8 *CH(0H)*CHNa*N0 2 , which is transformed by chlorine 
in the presence of anhydrous ether into oc .- chloro -< x - nitroprop ( ine - 
(3-oZ, a colourless liquid, b. p. 91—92°/ll mm. The latter con¬ 
denses with acetaldehyde in alkaline solution, giv ing y - chloro - y - 
nitropentane -$ h-diol , 0H'CHMe*CCl(X0 2 )*CHMe*0H, needles, m. p. 
118—119°, b. p. 109—112°/0 2 mm. (corresponding dibenzoate , 
m. p. 115—116*), which is converted by hydrogen and palladised 
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barium sulphate in aqueous pyridine solution into y -nitropertiane- 
$8-diol, m. p. 68—69° after previous softening, b. p. 109—110°/0*8 
mm. The nitropentanediol is reduced by hydrogen in aqueous 
solution and in the presence of oxalic acid and palladised barium 
sulphate into y -aminopentane-$§-diol oxalate , 

[NH 2 -CH(CHMe-0H) 2 ] 2 ,C 2 H 2 0 4 , 

decomp. 178—179°. H. W. 

Chemical Composition and Physiological Characters of 
Brain Cephalin. Frederic Fenger (J. Pharm. Expt. Ther 
1921, 18, 51—62).—Cephalin is used as a haemostatic because it 
accelerates blood-clotting; this activity is retained practically 
unchanged for several years in ethereal solution; in the solid 
condition, moderately pure cephalin is more stable than the highly 
purified substance. Both the solubility of cephalin in water and 
its thromboplastic properties depend on the presence of sodium 
and potassium soaps of the fatty acids constituting the phosphatide. 

G. B. 

Chloropicrin as a Reagent for the Diagnosis of Mercaptans 
and Potential Mercaptans. Sir Prafulla Chandra Ray and 
Radhakishen Das (T., 1921, 121, 323—328). 

. The Practice of Precipitation with Lead. Hedwig Lang- 
ecker ( Biochem . Z., 1921, 122, 34 — 38).—Preparations of basic 
lead acetate were made by mixing lead acetate and litharge in 
various molecular proportions and treating the mixture with hot 
water. The maximum amount of litharge which can be taken up 
is three molecules. Schmidt’s pentabasic lead acetate could not 
be realised. The solubility of the basic lead acetate falls off with 
increasing content of lead oxide. . H. K. 

Preparation of Chlorinated Acetyl Chlorides. Consortium 
fur E&ektrochemische Industrie (D.R.-P. 340872; from Chem . 
Zentr., 1921, iv, 1101).—Chlorine substitution products of ethylene 
are treated with oxygen or gases containing oxygen in the presence 
of non-metals or their compounds as catalysts. Bromine or 
bromine compounds may be used. The oxidation of trichloro¬ 
ethylene, dichloroethylene, and perchloroethylene, which are them¬ 
selves nonreactive with oxygen, is facilitated by the presence of 
small amounts of bromine, nitrogen, or sulphur compounds. Tri¬ 
chloroethylene is oxidised to dichloroacetyl chloride by oxygen in 
the presence of bromine, iodine, concentrated sulphuric acid, or 
concentrated nitric acid. Dichloroethylene may be similarly 
oxidised to chloroacetyl chloride. Perchloroethylene chloride is 
oxidised in the presence of bromine to trichloroacetyl chloride. 

G. W. R. 

Esters of Ethylene Halohydrins. J. Altwegg and J. 
Landrivon (U.S. Pat. 1393191).—Chloroethyl acetate is prepared 
by passing gaseous ethylene oxide into boiling acetyl chloride in 
equimolecular proportion, with immediate and quantitative yield 
of a product, b. p. 143—144°. Chloroethyl chloroacetate (b. p. 

m 2 
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94—95°) is similarly prepared by the action of ethylene oxide on 
chloroacetyl chloride at 100°. Bromoethyl acetate is prepared 
by interaction for several hours of ethylene oxide with acetyl 
bromide at normal temperature and distillation. Chloroethyl 
benzoate is prepared by passing an equimolecular proportion of 
ethylene oxide slowly into benzoyl chloride at 190°, with further 
rise of temperature, followed by fractional distillation in a vacuum. 
Chloroethyl p-nitrobenzoate is obtained by treating j?-nitrobenzoyl 
chloride with ethylene oxide and recrystal Using from dilute alcohol. 

Chemical Abstracts. 

The Action of Ultra-violet Light on Aqueous Solutions of 
some Organic Acids and their Salts. F. M. Jaeger and 

G. Berger (Rec. trav. chim., 1922, 41, 71—81).—It has been shown 
(Jaeger, A., 1912, i, 3) that the action of ultra-violet light on tri¬ 
chloroacetic acid to which ferric hydroxide has been added results 
in the formation of carbon dioxide and hexaehloroethane. The 
authors have now established the fact that, in presence of excess 
of ferric hydroxide, a different reaction takes place, the products 
being carbon dioxide and chloroform. Further, if the acid is 
electrolysed in concentrated aqueous solution, its trichloromethyl 
ester is formed, together with carbonyl chloride and hydrochloric 
acid; this ester can be decomposed in presence of catalysts into 
carbon dioxide and hexaehloroethane. A similar investigation of 
ferric tribromoacetate and pcntachloropropionate has been carried 
out, the products obtained being carbon dioxide with bromoform 
and tetrachloroethylene respectively. In the case of potassium 
tribromoacetate, the solution gradually becomes acid under the 
influence of light, the reaction in dilute solution being represented 
by: CBr 3 -C00'+H 2 0+K’ 2H # +K’+3Br'+C0+C0 2 . In 

concentrated solution, a secondary reaction CBr 3 *COO'+H' — 
CHBr 3 +C0 2 takes place simultaneously but a corresponding 
solution of the ferric salt yields hexabiomoethane, the equation 
being 2CBr 3 *COO'+2Fe"'—> C 2 Br 6 +2Fe"+2C0 2 , whilst the free 
acid is decomposed into bromoform and carbon dioxide. 

Potassium trichloroacetate gives more complex results, probably 
due to the simultaneous occurrence of several different reactions. 
In fairly dilute solution, a small quantity of free carbon dioxide 
is formed, but in concentrated solution, carbon monoxide is obtained. 
For each molecule of the latter, two chlorine atoms are liberated 
and can be shown to exist in the ionic condition, but the ratio 
does not remain constant with prolonged exposure to light. Further, 
chloral is formed under certain conditions and possibly a little free 
oxygen also. The equations suggested are : 

CCl 3 *COO'-f H # CHC1 3 +C0 2 ; 

CC1 3 -C00'+K-+H 2 0 CCl 3 -CH0+K-+0H'+0; 

CCVC0H+H 2 0 3H-+3CT+2CO. 

The corresponding decompositions of monochloroacetic and dichloro- 
acetic acids have been studied by Benrath (A., 1911, ii, 681) and 
by Euler and Cassel (A., 1913, ii, 939); their results are compared 
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with the decomposition of potassium trichloroacetate, from which 
the authors obtained dichloroacetaldehyde : CCl s *CH(OH)*COO'+ 
K* —> CHCl2*C0H+C0 2 +K*+Cr. Three other substances have 
also been investigated: sodium chloromalonate, after two days, 
yields monochloroacetic acid which is partly transformed into 
glycollic and glyoxylic acids. The latter is probably formed 
directly from the monochloroacetic acid and not by oxidation of 
glycollic acid. Potassium a-bromophenylacetate yields bromine 
ions and benzaldehyde, the latter being obtained, according to 
the authors, together with formic acid, from the decomposition of 
mandelic acid, which is the primary product. Triphenylacetic 
acid, dissolved in a mixture of alcohol and water, yields carbon 
dioxide and a considerable quantity of triphenylmethane; with 
more concentrated solutions, the latter is pai$ly replaced by tri- 
phenylcarbinol. The conclusion is drawn that the products of the 
photochemical decomposition of these ions in aqueous solution 
depend on the character of the other ions that may be present. 
The effect is seldom the same as that produced by heating the 
solution, and is scarcely comparable to the effects of electrolysis. 
The suggestion is made that the specific absorption of the solutions 
varies with the other ions that may be present and that this accounts 
for the different results obtained from the various salts of the same 
acid. H. J. E. 

The Acids of Montan Wax. Hans Tropsch and A. Kreutzer 
(Brennstoff Chem. y 1922, 3, 49).—The crude montanic acid, which 
has hitherto been regarded as the only acid present in montan 
wax and to which the formulae C 28 H 56 0 2 and C 29 H 68 0 2 have 
variously been ascribed, was esterified with methyl alcohol, and 
the resulting ester was separated into two fractions, boiling at 
265—267’5°/5 mm. and 277*5—280°/5 mm., respectively. From 
each fraction the acid was again isolated and purified by fractional 
precipitation with magnesium acetate and recrystallisation from 
acetic acid. The acids obtained had equivalent weights 410*7 
and 439*0, and m. p. 82° and 86—86*5°, respectively, and it 
is therefore concluded that the former is an acid of the formula 
C 27 H 64 0 2 for which the name carbocerinic acid is suggested, and 
the latter is pure montanic acid of the formula ^29^58^2’ 

G. F. M. 

Erucic Acid and its Anhydride. D. Holde and C. Wilke 
( Z . angew. Chem ., 1922, 36, 105).—Erucic acid, which has 
hitherto never been obtained free from arachic and other saturated 
fatty acids, was isolated in a pure condition by fractional precipi¬ 
tation of the partly purified acid with lithium acetate. The pro¬ 
duct obtained had an iodine value of 74*3 compared with 75*1 
required by theory, and this figure affords the best criterion for 
the purity of the substance, as other constants, such as the melting 
point, are but little affected by the presence of moderate amounts 
of impurities. The anhydride was obtained by heating the acid 
under pressure with acetic anhydride and purifying the product 
by recrystallisation from absolute alcohol. It has m. p. 46—46*5°, 
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is very resistant to N /10-aqueous alkali hydroxide and 25% hydro¬ 
chloric acid, but is completely reconverted into erucic acid by 
boiling water. G. F. M. 

The Action of Halogens on Ethyl Acetoacetate. L. I. (Smith 
(J. Amer. Chem. Soc ., 1922, 44, 216—217).—When bromine is 
passed into ethyl acetoacetate by a rapid current of air which 
both introduces the bromine and sweeps out the hydrogen bromide 
as it is formed, the sole product is the a-bromo-ester. Thus under 
similar conditions the action of bromine on ethyl acetoacetate is 
similar to that of chlorine. W. G. 

The C 4 -Saccharinic Acids. II. The Preparation and 
Resolution of dl-ay-Dihydroxybutyric Acid. Some Deriv¬ 
atives of the Optically Active Acids. J. W. E. Glattfeld 

and Frank V. Sander (J. Amer. Chem . Soc., 1921, 43, 2675— 
2682; cf. A., 1921, i, 7).—cZZ-ay-Dihydroxybutyric acid was pre¬ 
pared from p-hydroxypropaldehyde by the addition of hydrogen 
cyanide and subsequent hydrolysis of the nitrile. It was re¬ 
solved into its active components by means of brucine, and certain 
of the salts of the active acids were prepared. The configuration 
of the Z- and cZ-acids are shown by oxidation to the corresponding 

OH H OH OH H H 

malic acids to be respectively H*C—C~C # C0 2 H and HC CM>C0 2 H. 

H HH H HOH 

The rZ-acid has [&]?> -f 14-97°, b. p. 96°/3 mm.; brucine salt, m. p. 
169°; [alt? —20*79°; quinine salt, m. p. 149°; [aji? — 106*4°; 
calcium salt, | ajf? +17*08°. The Z-acid has [a]!? —14*86°; b. p. 
96°/3 mm.; brucine salt, m. p. 169°; [a*pS —32*67°; quinine salt, 
m. p. 149°, [a^-122*9°; calcium salt, [a]!?-17*33°. W. G. 


The Aldehyde Acids of the Succinic Series. E. Carriere 
(Ann. Chim., 1922, 17, 38—132).—In part, a more detailed account 
of work already published (cf. A., 1912, i, 410, 827; 1914, i, 806), 
with descriptions of new derivatives. Ethyl formylsuccinate gives 
a semicarhazone , m. p. 126°, a p-nitrophe nylhydrazone, m. p. 100°, 
and a benzoyl derivative, m. p. 58—59°, b. p. 208—212°/14 mm. 
(cf. Wislicenus, Boklen, and Reuthe, A., 1909, i, 9). With aniline, 
it yields ethyl anilinoitaconate , m. p. 102°, which undergoes cyclis- 
ation in the presence of alcoholic potassium hydroxide, giving 


ethyl 1 - phenylpyrroline-5-one-3-carboxylate , 


NPh< 


CH.yC0 2 Et 

CO-CH, 


Similarly, with ^-toluidine, ethyl toluidinoitaconate, m. p. 113°, 
is obtained, and this on cyclisation yields ethyl 1-p 4olylpyrroli?ie- 
5-one-Z-carboxylate, m. p. 123—124°, which on saponification yields 
^-toluidine, sodium formate, and sodium succinate. With benzyl- 
amine, the products are ethyl benzylaminoitaconate , m. p. 54°, and 
ethyl l-benzylaminopyrroline-5-one’3-carboxylate , m. p. 95°. 

Ethyl formylsuccinate gives an oxime , which on distillation 
yields a mixture of ethyl-fi-cyanopropionate, b. p. 114—115°/18 mm., 
and an oxime , m. p. 155°, of p-aldeliydopropionic acid, isomeric 
with the one previously described (loc. cit.). 
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Ethylsuccinic acid when warmed with acetyl chloride gives an 
anhydride, b. p. 140°/20 mm., which gives a monoanilide, m. p. 
118°, a dianilide , m. p. 205°, and an acid chloride , b. p. 94—95°/14 
mm., of ethylsuccinic acid. The monoanilide when heated at 180° 

for one and a half hours yields the anil , ^g^QQ^NPh, m. p. 74°. 

Derivatives prepared from ethyl formylethylsuccinate are its 
semicarbazone, m. p. 113°; its p- nitrophenylhydrazone, m. p. 113°; 
its phenylurethane, b. p. 220°/14 mm. With phenylhydrazine, 
it yields ethyl 1 - phenyl - 5 - ethylpyridazine - 6 - one - 5 - carboxylate, 

N< ^Nri? H(C Q2 CQb. p. 225—240°/15 mm., which on 

saponification gives the free acid , m. p. 179°. With aniline, ethyl 
formylethylsuccinate yields ethyl anilinoethylitaconate, which on 
saponification gives l-phertylA-ethylpyrroline-fcone-S-carboxylic acid, 

m. p. 190°, giving an ethyl ester, m. p. 99°. 

CCrCHEt 

Similarly, ethyl p-toluidinoethylitaconate gives l-p-tolylA-ethylpyrrol- 
ine-5-one-S-carboxylic acid , m. p. 202°, giving an ethyl ester, m. p. 
104°. 

Thionyl chloride or phosphorus pentachloride reacts with p-alde- 

Cjjj 

•hydopropionic acid to give chlorobutyrolactone , CH 2 <Cqq.^>>CHC1, 

b. p. 101°/15 mm., which with absolute alcohol gives the acetal, 
C0 2 EfCH 2 -CH 2 -CH(0Et) 2 . 

With pyruvic acid and (3-naphthylamine, the ester of fi-alde- 
hydopropionic acid gives ethyl naphthacinchoninylpropionate , m. p. 
208°. With magnesium ethyl bromide, the aldehyde acid yields 
y-ethyl-y£-octandiol, HO-CEt 2 -CH 2 *CH 2 *CHEt*OH, m. p. 41°, b. p. 
148°/20 mm., giving a monoacetate, b. p. 146— 147°/18 mm. In 
the distillation of the diol, a small amount of material passes over 
at 80—90°/20 mm., and if this is boiled with 10% sulphuric acid 

the oxide , V?? 2 b. p. 68—69°/18 mm., is obtained. The 

CHg CEt 2 

diol gives a diphenylurethane, m. p. 121°. 

Ethyl p-aldehydopropionate condenses with ethyl malonate in 
the presence of diethylamine to give triethyl $-carboxymeihylbutan- 
oL&-dicarboxylate , C0 2 Et*CH 2 *CH 2 *CH(CH 2 *C0 2 Et) 2 , b. p. 200°/15 
mm., which on saponification yields the free acid, m. p. 122°. The 
acid, when heated on a water-bath with acetyl chloride, gives the 

anhydride, C0 2 H-[CH 2 ] 2 -CH<§JJ*;^>°, m. p. 133°, from which 

a monoanilide , m. p. 151°, and a mono-p-toluidide, m. p. 207°, can 
be prepared. When p-aldehydopropionic acid, freshly prepared, 
is condensed with malonic acid in the presence of pyridme, adipenic 
acid, C0 2 H*CH2 # CH 2 *CH!CH*C0 2 H, m. p. 208—210 , is obtained. 

The acetal of p-aldehydopropionic acid (see above) reacts with 
magnesium ethyl bromide, giving 5-ethoxy-2 : 2-diethyltetrahydro - 

furfuran, b - P- 69 °/ 12 mm -> an d yf-diethyloctan- 
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y£-diol, b. p. 164 °/12 mm. (cf. Vaieur, A., 1901, i, 317), from which 

the oxide, V ® 2 b. p. 95—96°/14 mm., is obtained by the 

action of sulphuric acid. For the purpose of proving the identity 
of the previous diol ,y-ethylhexane-y£-diol, HO’CEtg'CHg’CHg'CHg’OH, 
b. p. 144—145°/20 mm., was prepared by the action of magnesium 
ethyl bromide on butyrolactone. It gives a monoacetate , and a 
diphenylur ethane, m. p. 106°. 

QL-Ethyl-$-aldehydopropionic acid is prepared by hydrolysing 
ethyl formylethylsuccinate with oxalic acid in aqueous solution. 
The following derivatives are described : semicarbazone , m. p. 
156°; p-nitrophenylhydrazone, m. p. 164°; oxime , m. p. 70°; 
<x-ethyl-$-naphthacinchoninylpropionic acid , m. p. 260°; a phenyl - 
hydrazide-phenylhydrazone , NHPh-N:CH-CH 2 -CHEt*CO-NH*NHPh, 
m. p. 175°; and an ethyl ester, b. p. 103—104°/20 mm., which 
gives a semicarbazone and a p-nitrophenylhydrazone. During the 
preparation of the ester, ethoxy butyrolactone, b. p. 114—115°/20 mm., 
is also obtained. W. G. 

The Rotatory Dispersive Power of Organic Compounds. 
X. The Preparation and Properties of Pure Ethyl Tartrate. 

Thomas Martin Lowry and John Outram Cutter (T., 1922, 121, 
532—544). 

Optical Activation of Racemic Acid by f-Malic Acid. 

Alex. McKenzie and Nellie Walker (T., 1922, 121, 349—357). 

C 18 -Acids. III. Four Tetrahydroxystearic Acids derived 
from Linoleic Acid, and their Significance with Regard to 
the Linoleic Acid of Common Oils. Ben H. Nicolet and 
Henry L. Cox (J. Amer. Chem. Soc., 1922, 44, 144—152; cf. A., 
1921, i, 390; this vol., i, 106).—The linoleic acid used in this work 
was regenerated from the tetrabromide, m. p. 114°, itself prepared 
from the dried fatty acids of cotton-seed oil. The oxidation of 
the acid with cold alkaline permanganate yielded two sativic 
(tetrahydroxystearic) acids, namely, a-sativic acid, m. p. 153°, 
and fbsativic acid, m. p. 170° (cf. Rollet, A., 1909, i, 759, 760)! 
When linoleic acid was treated with hypochlorous or hypobromous 
acid and the products were subsequently converted into sativic 
acids, two other isomerides were obtained. With hypochlorous 
acid, linoleic acid yielded dichlorodihydroxystearic acid as a viscous 
oil. Similarly, with hypobromous acid the product was dibromo- 
dihydroxystearic acid , an oil. Either of these compounds when 
heated with anhydrous potassium acetate and acetic anhydride 
gave tetra-acetoxy8tearic acid , which on hydrolysis with hot aqueous 
sodium hydroxide gave a mixture of y-sativic acid , m. p. 144*5° 
and ^sativic acid , m. p. 135°. In the light of the above facts and 
the difference in behaviour between linoleic acid and oleic or elaidic 
acid on bromination and subsequent removal of the bromine by 
zinc, the authors are of the opinion that only two of the four 
possible stereoisomeric linoleic acids occur, at least in important 
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amounts, in linoleic acid as usually prepared. The most probable 
structures for this pair of isomerides are shown below. 

CH 3 -[CH 2 yCH CH 3 -[CH 2 yCH 

ch-ch 2 -ch h-c-ci^-ch 

CH-[CH 2 ] 7 -C0 2 H C0 2 H-[CH 2 ] 7 *CH^ 

Chemistry of the Sugars. III. H. Klliani (Ber., 1922, 
56, [Bl 493—505; cf. A., 1921, i, 304; this vol., i, 223).—The 
lengthening of the carbon chain of aldoses by the hydrocyanic 
method has hitherto been possible at only one end of the chain. 
The comparatively ready accessibility of Z-mannohepturonic acid 
has now rendered it possible to lengthen the other end. 

[With Aug. Wengler.] —The lactone of Z-mannohepturonic 
acid is converted by hydrocyanic acid and ammonia in aqueous 
solution into the salt, NH 2 # C0’[CH(0H)] 6 'C0 2 'NH 4 , microscopic 
leaflets, m. p. about 192° (decomp.) after darkening at about 180°, 
the yield being about 60% of that theoretically possible. The 
product is hydrolysed by boiling N /2-potassium hydroxide solution, 
thus giving the potassium salt, C0 2 K*[CH(0H)] 6 *C0 2 K,H 2 0, micro¬ 
scopic, lustrous leaflets, from which the following salts are obtained 
by double decomposition : calcium salt (+3'5H 2 0), which is 
^almost insoluble in water; zinc salt (+2H 2 0), microscopic granules; 
cadmium salt (+5H 2 0); lead salt, anhydrous granules; normal 
quinine salt (+3H 2 0), small, lustrous needles, m. p. 201°; normal 
brucine salt (+9H 2 0), m. p. (anhydrous) 170—171° (decomp.). 
The calcium salt is transformed by the calculated quantity of 
oxalic acid into the a-galaoctanehexol-di-acid, 
C0 2 H-[CH(0H)] 6 -C0 2 H,2H 2 0, 

well-defined, prismatic plates, decomp. 200° after darkening at 
about 190°. The corresponding monolactone is most readily pre¬ 
pared by decomposing the lead salt with hydrogen sulphide in 
the presence of water and evaporation of the filtrate at 60—70°; 
it crystallises in microscopic prisms without definite melting point. 
The dilactone , short prisms, decomp. 200°, which dissolve sparingly 
in water, is obtained by dissolving the calcium salt 
in warm dilute hydrochloric acid and concentrating 
the solution at 55°; it does not reduce Fehling’s 
solution. From its mode of production, two con¬ 
figurations are possible for the dibasic acid for which, 
by reason of its optical inactivity, the annexed sym¬ 
metrical formula is adopted. Drastic reduction of the 
dicarboxylic acid by means of hydriodic acid should 
lead to the formation of sebacic acid, which, up to 
the present, has not been thus isolated, an amorph¬ 
ous, apparently unsaturated, acid being obtained in its 
place. 

The dilactone gives a diphenylhydrazide , C 20 H 26 O 8 N 4 , colourless, 
microscopic leaflets, m. p. 285—286°, after becoming discoloured 
at 250°. 

[With Aug. Wingler.] —The following derivatives of Z-manno- 


C0 2 H 

H*(>OH 

H-('-OH 

HO('>H 

HOC-H 

H-C’-OH 

H-C-OH 

C0 2 H 
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hepturonic acid have been prepared: phenylhydrazone-phenyl - 
hydrazide, C ie H 24 0 6 N 4 , colourless, microscopic leaflets, m. p. 199° 
(from the lactone of Z-mannohepturonic acid and four molecular 
proportions of phenylhydrazine in aqueous acetic acid solution 
at the atmospheric temperature); phenylosazone-phenylhydrazide , 
yellow needles, m. p. 203—204° (from the same 
mixture as used for the preceding compound, but in boiling solution); 
p -nitrophenylhydrazone, long, intensely yellow, coarse needles, 
m. p. 167° (decomp.) when rapidly heated; semicarbazone , micro¬ 
scopic crystals, m. p. 174—175° (decomp.). 

Z-Mannoliepturonic acid behaves as an aldose towards iodine 
and sodium hydroxide solution; it is interesting to note that 
ketonic sugars which contain a terminal methyl group adjacent 
to CH(OH) or CO appear to react similarly (cf. the production 
of iodoform from lactic or laevulinic acid). 

Polyhydroxy-acids are converted into their lactones with very 
varying degrees of readiness; many examples are quoted and 
discussed, but it does not seem possible at present to give a satis¬ 
factory explanation of the observed facts. 

p-Galaheptonic acid is oxidised by nitric acid to the monolac¬ 
tone of fi-galaheptanepentoldi-acid, well-defined crystals which darken 
between 145° and 180° without actually melting. It could not 
be converted into a di-lactone. The salts of the corresponding 
dibasic acid appear to have little tendency towards crystallisation. 

It is considered that JBergmann’s recently proposed definition 
of a sugar (this vol., i, 227) lays too great emphasis on osazone 
formation, and it is pointed out that, according to it, ordinary 
sucrose would no longer be regarded as a sugar. H. W. 

Mutarotation of Dextrose under the Influence of Sodium 
Chloride. Hans Murschhauser (Biochem. Z., 1921, 125, 
158—178).—Addition of pure sodium chloride to dextrose solution 
undergoing mutarotation causes an increase of the velocity of 
mutarotation inversely proportional to the increase of concen¬ 
tration of the salt. Impurities in sodium chloride influence the 
velocity constant considerably. Ordinary cooking salt almost 
doubles the constant, whilst a fused, analytically pure sodium 
chloride showed an eight-fold increase due to development of 
alkali. H. K. 

The Influence of Sodium Chloride on the Mutarotation of 
Dextrose in Hydrochloric Acid Solution. I. Hans Mursch¬ 
hauser (Biochem. Z., 1921, 126, 40—54).—In decinormal hydro¬ 
chloric acid solution, the velocity constants for the mutarotation 
of dextrose show an increase proportional to the concentration 
of sodium chloride in the solution. H. K. 

The Influence of Dextrose on the DialyBis of Sucrose 
through a Parchment Membrane. The Possibility of the 
Separation of Dextrose from Sucrose by Dialysis. Leon A. 

Congdon and Harry R. Ingersoll ( J . Amer. Chem. Soc 1921, 
43, 2588— 2697).—In mixtures of dextrose and sucrose, the 



ORGANIC CHEMISTRY. 


i. 323 


influence of dextrose on the dialysis of sucrose is of such a character 
as to keep the ratio of the percentage of original dextrose to per¬ 
centage of original sucrose dialysed approximately constant at 
about 2*5 : 1, irrespective of the concentration of the sucrose, 
provided that the concentration of the dextrose is not less than 
2% and the time of dialysis has exceeded three hours. In solutions 
containing Jess than 2% of dextrose, the dextrose dialyses at a 
much greater rate and at a dextrose concentration of 0*125% the 
above ratio becomes 5:1. With such a dilute solution of dextrose 
containing 6*25% of sucrose it was found that the whole of the 
dextrose was removed after fifty-one hours’ dialysis. W. G. 

An Improved Method for Preparing Raffinose. E. P. 

Clark (J. Amer. Chcrn , iSoc., 1922, 44, 210—213; cf. Hudson and 
Harding, A., 1914, i, 1166).'—In this improved method the cotton¬ 
seed meal is extracted by percolation, which must be done quickly. 
The extract is purified by treatment with basic lead acetate and 
the excess of lead is removed by the addition of oxalic acid. The 
sugar is then thrown out of solution as the insoluble calcium 
rafiinosate. To regenerate the raffinose, this compound is decom¬ 
posed with carbon dioxide as in the manufacture of sucrose. The 
resulting solution is evaporated under diminished pressure until 
it contains 70—75% of total solids and then the raffinose is caused 
to crystallise out by the addition of alcohol. A simple stirring 
device for the rapid and convenient carbonation of the rafiinosate 
is described. W. G. 

Xylan. E. Salkowski (Z. physiol. Ghent., 1921, 117, 48— 
60).—Improvements in the author’s method of preparation of 
xylan (A., 1902, i, 293) are described. The formula, C 10 H 18 O 9 , 
previously given to xylan, is replaced by C 5 H 8 0 4 . On hydrolysis, 
xylan takes up one molecule of water and is converted into xylose. 
A factor is introduced for calculating xylose from the cuprous 
oxide obtained on heating with Fehling’s solution. S. S. Z. 

Sulphur in Agar. Carl Neuberg and Heinz Ohle (Biochem. 
Z., 1921, 125, 311—313).—Preliminary observations pointing to 
the existence of sulphur in organic combination in agar. Hydrogen 
sulphide is evolved by bacterial action and hydrolysis sets free 
sulphuric acid. H. K. 

The Change of Glycogen under the Influence of Light. 

Gustav Bayer ( Biochem. Z., 1921, 124, 97—99).—Glycogen 
exposed to sunlight becomes insoluble in water. From its reactions 
the author considers this to be due either to a polymerisation or to 
a physical alteration of the surface of the glycogen whereby the 
hydrophilic sol-forming surface layers are transformed into a 
dehydrated form which can no longer show imbibition. H. K. 

Cellulose Acetate from Wood Cellulose. Erik Hagglund, 
Nils LOfmann, and Eduard FArber ( Cellulosechemie , 1922, 3, 
13—19).—Cellulose extracted from sawdust by the action of 40% 
hydrochloric acid is not a suitable material for the preparation of 

m* 2 
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cellulose acetate. With sulphite wood pulp, satisfactory products 
can be obtained after a suitable preliminary treatment. Dehydr¬ 
ation of the cellulose by heating with acetic acid and acetic anhydride 
is unfavourable to the acetylation process; traces of water are 
favourable. The best products were obtained by the following 
procedure : 5 grams of sulphite cellulose are subjected to a pre¬ 
liminary treatment with 20 grams of acetic acid (100%), 0*5 gram 
of water, and 0*5 gram of sodium hydrogen sulphate at 50—70° 
for seventeen hours; 25 grams of acetic anhydride are added to 
the cooled mixture, the temperature not being allowed to rise above 
60°. When the cellulose has dissolved, the reaction is completed 
by warming at 70° for about half an hour; 5*5—6 c.c. of water 
are then added and the viscous solution is digested at 50° for sixty- 
five to seventy hours in order to obtain a cellulose acetate which 
is soluble in acetone and insoluble in chloroform. J. F. B. 

The Solubility of Cellulose Acetate in the Salts of the Alkali- 
and Alkaline-earth Metals. K. Schweiger (Z. physiol. Chem., 

1921, 117, 61—66).—The solubility of various preparations of 
cellulose acetate in concentrated solutions of a number of the above 
salts is given. With concentrated salt solutions, there is no scission 
of the acetyl groups, but the cellulose molecule is degraded. 

S. S. Z. 

Constitution of Pine Lignin. II. Peter Klason (Ber., 

1922, 55, [B], 448—455).—It has been shown previously that 
a-lignin, C 22 H 22 0 7 , is the main constituent of pine wood. Since 
it contains an acetyl group which is eliminated as acetic acid during 
the sulphite treatment, the residue, C^H^Og, must be present in 
a-lignosulphonic acid. The homogeneity of calcium a-ligno- 
sulphonate is established by the uniformity of the specimens of 
the p-naphthylamine salt obtained from it by fractional precipi¬ 
tation with p-naphthylamine hydrochloride. In course of time 
the sulphite liquors deposit gypsum and darken in colour and then 
give a p-naphthylamine salt containing a less sulphur content 
than is normal, thus confirming the author’s view that the presence 
of calcium inhibits the formation of free lignosulphonic acid during 
the boiling process and that the occurrence of the latter is the 
cause of the so-called “ black boiling.” The following salts have 
been prepared : a - naphthylaminc cL-lignosulphonate , 

C 2 oH 20 0 6 ) H 2 80 3 ,C 10 H 7 NH 2 , 

a yellowish-white precipitate which, in contrast to the p-naphthyl- 
amine derivative, is not a cyclic compound; $-napkthylaminc 
cL-methyllignosulphonale , C 31 H 3 j0 8 NS, an internal salt; $-napkthyl- 
aminc salt from ammonium <x-lignosulphonate, 

C 20 H 20 O 6 ,H 2 SO 3 ,C 10 H 7 ‘NH 2 ,NH 3 ; 
p-naphthylamine salt from a-ligno-oximesulphonatc, 

SC^HggOe^HgSOjj^CjoH.'NHgjN^'OHjSHjjO, 
and the corresponding semicarbazide compound, 

2C 20 H 20 O e ,2H 2 SO 3 ,2C 10 H 7 -NH 2 ,NH 2 -CO-NH-NH 2 ,5H 2 O, 
the composition of which indicates that the acid, at any rate in 
its salt, has double the molecular weight ascribed to it previously. 
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a-Lignosulphonic acid is oxidised by hydrogen peroxide at the 
atmospheric temperature, and the product is precipitated as the 
<x-napkthylamine salt, C 40 H 38 O n N 3 S, the composition of which 
indicates that the aldehydic has become oxidised to the carboxyl 
group and a methylene to the ketonic group. p-Naphthylamine 
a-lignosulphonate can be acetylated by means of acetic anhydride, 
two acetyl groups being introduced thereby into the molecule, 
thus proving the presence of two hydroxyl groups one of which 
can be methylated, and is therefore united to the benzenoid nucleus, 
whereas the other is more positive in character and is hence attached 
to a more aliphatic group. These observations, coupled with the 
behaviour of a-lignosulphonic acid towards hydrogen peroxide, lead 
the author to propose the annexed modified formula for a-lignin : 

cH:c(OMe)-c-o-c—- c-ch:ch-cho 

CH 2 -CH 2 —C-CH 2 -C(OH)C (OAc)-C(OMe)*CH 

* H. W. 

Lignin. I and II. Karl H. A. Melander ( Cellulosechemie , 

1921, 2, 41—43, 69—73; cf. A., 1921, i, 849).—Among the pro¬ 

ducts obtained by the addition of sodium chloride to waste sulphite 
liquors is the sodium salt of an a-ligninsulphonic acid. One hundred 
grams of the crude product, containing about 27% of sodium 
chloride, yield about 25 grams of the free acid; the sodium salt 
contains 2-96—3-78% Na and 4-41—5*10% S. The acid is pre¬ 
cipitated by aromatic bases, the o-toluidine salt being particularly 
examined. Analysis gave results which indicated formulae varying 
from C 31 H 34 O 10 to 0341 X 446 !! for lignin; the latter substance was 
shown to contain an acetyl group. The products analysed were, 
however, admittedly mixtures. Chemical Abstracts. 

Methylation of Lignin. E. Heuser, R. Schmitt, and L. 
Gunkel ( Cellulosechemie , 1921, 2, 81—86).—Lignin obtained by 
the action of hydrochloric acid (d 1 - 2 ) on sawdust, when treated 
with methyl sulphate and sodium hydroxide, gave 96% of methyl- 
lignin (methoxyl content, 20-65%, increasing by repeated methyl¬ 
ation to 26*29%). The methoxyl content is completely removed 
only by repeated treatment with hydrochloric acid in a sealed 
tube, when a product is obtained containing 67*45—69*30% C 
and 4*16—4*50% H. Methyllignin prepared from this substance 
contained only 5*79% of methoxyl. A sodium hydroxide solution 
of lignin, prepared at 170° in an autoclave, when methylated with 
methyl sulphate had a methoxyl content of 24*7%. 

Chemical Abstracts. 

Derivatives of Straw Lignin. F. Paschke ( Cellulosechemie , 

1922, 3, 19—21; cf. A., 1921, i, 772).—Derivatives have been 
prepared from lignin obtained by the digestion of straw with 
sodium carbonate and having a composition corresponding with 
C 4 pH 45 0 18 . With phenylhydrazine, on heating, a violent reaction 
takes place and formation of aniline, water, and ammonia. The 
yield of ligninphenylhydrazone, CggH^NgO™, is 80%; it is soluble 
in alcohol, acetone, and tetrachloroethane, tne solutions drying in 
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the form of a brown varnish film. With nitrosodimethylaniline 
(1 part), lignin (1*5 parts), concentrated hydrochloric acid (1 part), 
and acetic acid (50 parts), on boiling for two hours, a condensation 
product is obtained having the properties of a dyestuff, lignocyanin , 
9l04HiorN" 16 0 26 , analogous to gallocyanin and dyeing silk directly 
from dilute acetic acid solutions, cotton only when mordanted; 
the colour is brownish-violet. By the prolonged action of sulphuryl 
chloride at the ordinary temperature, a product containing 12*22% 
of chlorine and 11*04% of sulphur is obtained; with sulphuryl 
chloride at 100° under pressure, the resulting product contains 
38*22% of chlorine and no sulphur; both products are free from 
methoxyl groups; the solutions of the latter dry as a varnish. 
With phosphorus pentachloride dissolved in excess of tetrachloro- 
ethane, lignin reacts violently with formation of a compound 
containing 19*18% of chlorine, corresponding with the formula 
C 38 H 46 0 15 C1 5 . This compound also gives solutions which dry to a 
varnish. J. F. B. 

Synthesis of the Humic Acids. Wilhelm Eller (Brenwstojf 
Clem., 1922, 3, 49—52 and 55—56; cf. A., 1920, i, 733).—Pole¬ 
mical. The author maintains that the humic acids contain a 
benzene nucleus, are closely related to the substances prepared by 
him by the oxidation of phenols in alkaline solution, and are not 
derivatives of furan as suggested by Marcusson (A., 1921, i, 313; 
ii, 590) and by Jonas. G. F. M. 

Natural and Artificial Humic Acids. K. G. Jonas ( Brenn - 
stoff Chem ., 1922, 3, 52—55).—Polemical. The author contends 
that Eller's synthetic products do not resemble the naturally 
occurring humic acids. G. F. M. 

Complex Metallic Ammines. VII. Conductivities of 
Diethylenediaminecohaltic Bromides. James Cooper Duff 
(T., 1922, 121, 450—454). 

Constitution of Glutamine. H. Thierfelder (Z. physiol. 
Chem., 1921, 114, 192—198; cf. Johnson and Guest, A., 1912, 
i, 316).—1- Acetyl-2-thiohydantoin- 5 -propionamide prepared from 
d-glutamine and potassium thiocyanate has m. p. 209° and on 
hydrolysis yields 2-thiohydantoin-5-propionie acid. The latter 
compound on treatment with chloroacetic acid was converted into 
hydantoin-5-propionic acid. Owing to this reaction, which is 
characteristic of the a-amino-acids, the author ascribes the following 
formula to glutamine : NH 2 *C0*CH 2 *CH 2 *CH(NH 2 )*C0 2 H. 

s. s. z. 

Cystine. Alice R Thompson Merrill ( J . Amer. Chem. Soc., 
1921, 43, 2688—2696).—In the preparation of oystine from wool 
by hydrolysis with hydrochloric acid, the yield is materially in¬ 
creased by boiling for twelve hours instead of three. The zone of 
hydrogen-ion concentration most favourable for the precipitation 
of the cystine from the ^resulting solution is 10~ 3 to 10~®, and in 
order to obtain the cystine free from tyrosine it is advisable to 
precipitate it from a solution having a concentration of about 10~ 8 . 
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Using sodium acetate as a buffer in the hydrolysed wool solution, 
it was found that when the maximum yield of cystine was obtained 
the hydrogen-ion concentration was 10"* 4 . The highest yield of 
cystine thus obtained was 5*2% of the weight of the wool taken. 
For the purification of crude cystine, its solution may be decolorised 
by norit which has been previously boiled with dilute hydrochloric 
acid, and in that case very little of the cystine is absorbed. W. G. 

Synthesis of 2-Hexosamic Acids and 2-Hexosamines. 

P. A. Levene (Biochem. Z. y 1921, 124, 37—83).—A detailed 
summary of work previously published by the author and his 
co-workers on this subject (A., 1915, i, 601, 782, 944; 1916, 
i, 203, 712, 713; ii, 3; 1917, i, 633; 1918, i, 530, 532; 

1919, i, 475, 476; 1921, i, 318). H. K. 

Monochlorocarbamide. Preparation of. Chlorohydrins by 
its Action on Ethylenic Hydrocarbons. Andr6 Detgbtjf 
(j Bull Soc. chim ., 1922, [iv], 31, 169—176; 176—181; cf. this 
vol., i, 236).—The results obtained by using the method previously 
described (Zac. cit.) with different ethylenic hydrocarbons are 
detailed. With amylene, the product is the chlorohydrin of 
amylene glycol, OH*CMeo*CHMeCl, which, when heated at 130° 
with anhydrous oxalic aoia, gives chloroamylene and with alcoholic 
potassium hydroxide yields amylene oxide. When warmed with 
aniline, the chlorohydrin gives methyl isopropyl ketone. Py-Di- 
methylbutylene gives with chlorocarbamide $-chloro-y-hydroxy- 
$y-dimethylbutane. A^-Hexene yields $-chloro-y-hydroxyhexane. 
c-Methyl-A a -hexene yields a -chbro-^-hydroxy-c-methylhemne, b. p. 
97—98°/23 mm., d° 1-044; n u 1-45662. On oxidation with chromic 
acid, it gives a-chloro-€-methylhexan-P-one, b. p. 118°/40 mm. 
A^-Octene yields $-chloro-y-hydroxyoctane , b. p. 99—110°/14 mm.; 
d d 1-001; tt 19 1-45232. On oxidation, it vields a -chloroethyl pentyl 
ketone , b. p. 92°/16 mm., giving a semicarbazone , m. p. 145°. With 
alcoholic sodium hydroxide, thus chlorohydrin gives Py -octene oxide , 

CH 3 -[CH 2 ] 4 -CH<V HMe ) b. p. 70—75°/18 mm.; d 18 0-858; n w 

1-42085. 

With cyclic hydrocarbons, the following results were obtained. 
Styrene yielded a -chloro-$-hydroxy-$-phenylethane, b. p. 128°/17 
mm.; d° 1-225; n 17 1-55405, which with sodium ethoxide gave 
ethyl $-hydroxy-$-phenylethyl ether , b. p. 240—245°/760 mm.; 
d° 1-054. cyctoHexene yielded 1 -chloro-2-hydroxycyc\ohexane } b. p. 
84—85°/16 mm.; m. p. 8°; d° 1-138; n 20 1-49097, which with 
potassium hydroxide in anhydrous ether gave cyciohexyl oxide. 
Under similar conditions, menthene gave the chlorohydrin of men- 
thene glycol , b. p. 120—125°/14 mm.; d9 1-063; n 20 1-48422. 
Camphene gave the chlorohydrin of camphene glycol , m. p. 96°; b. p. 
125—130°/14 mm. Its constitution is shown by its behaviour to be 

CH^H—CMe 2 

CH 1 -fi-J 3 <S& 01 ' 


W.'G. 
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Guanidonium Salts. W. Marckwald and F. Struwe (Ber., 
1922, 55, [JB], 457—463).—Guanidonium chlorate and perchlorate 
have been described by Marckwald (D.R.-P. 309297, 309298) as 
powerful explosives (cf. Mannelli and Bemardini, Brit. Pat. 155627). 
The latter is obtained readily by heating a mixture of equivalent 
amounts of dicyanodiamide and ammonium perchlorate at 160°, 
and thus forms a convenient initial material for the preparation 
of guanidine, the following salts of which are now described. 
Guanidonium thiosulphate (from an alcoholic solution of guani¬ 
donium perchlorate and saturated aqueous potassium thiosul¬ 
phate), (CN 3 H 6 ) 2 S 2 0 3 ,H 2 0; guanidonium sulphite , (CN 3 H fl ) 2 S0 3 , a 
colourless, crystalline compound; guanidonium hydrogen sul¬ 
phide , (CN 3 H 3 )HS,H 2 0, yellow leaflets; guanidonium xanthate y 
CN 3 H 6 *S*CS # OEt, pale yellow crystals, m. p. 113°; guanidonium 
borate , (CN 3 H 6 ) 2 B 40 7 , 5 Ho 0 , colourless crystals; guanidonium stan - 
note , (CN 3 H 6 )* 2 §n0 35 3H 2 0, long, lustrous crystals; guanidonium 
metasilicate , (CN 3 H 6 ) 2 Si0 3 ,:rH 2 0; guanidonium formate, m. p. 
70—75°; guanidine nitromethane , CN 3 H 3 ,CHvNOo, small, colour¬ 
less needles; guanidonium phenoxide , CN 3 H 6 # 5Ph, colourless 
crystals, m. p. 67°; guanidonium p-tolyloxide, m. p. 147—150°; 
guanidine benzenesulphonamide , CN 3 Hr,NH 2 *S0 2 Ph, m. p. 183° 
(decomp.); guanidine phthalimide, CNoH.-NH^COJorCRH-, m. p. 
176—179° (decomp.). 

Guanidine has been obtained in the solid state by mixing alcoholic 
solutions of guanidonium perchlorate and potassium hydroxide, 
removal of precipitated potassium perchlorate and concentration 
of the solution in a vacuum at 30—35°; the product contains 
92*73—99*55% of guanidine and melts somewhat indefinitely at 
about 50°. It has been described by Veley (T., 1908, 93, 652) as 
a weak base, but his observations are not in harmony with those 
of Ostwald or of Morrell and Bellars (T., 1907, 91, 1012). It is 
now found that solutions of guanidonium hydroxide behave like 
those of the alkali hydroxides towards solutions of metallic salts; 
the strength of the base is established in addition by its ability to 
form stable salts with very weak acids. H. W. 

Pyrofulmin, a Decomposition Product of Mercury Ful¬ 
minate. Langhans (Z. ges. Schiess. u. Sprengstoffw., 1922 , 17 , 

9—11, 18—21, 26—28).—Mercury fulminate is completely changed 
into a non-explosive substance by heating at 90° for about one 
hundred hours. The product is yellowish-brown and shows the 
unchanged crystalline form of mercury fulminate. The change 
can be followed by determining the mercury in the substance 
electrolytically. A gradual rise takes place from 70*42% (the 
value for the pure fulminate) to between 74 and 76*6% in the 
non-explosive substance, which is named pyrofulmin. Pyrofulmin 
is insoluble in water and in the usual organic solvents, and is neutral 
to litmus. It swells up on heating, giving off white, choking 
vapours. Its content of mercury is not constant, but never exceeds 
76-6%, nitrogen 9*88%, carbon 6*21%, oxygen 7*51%. The loss 
of weight of the fulminate on heating therefore consists mainly of 
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carbon and oxygen. Pyrofulmin is probably not a definite com¬ 
pound. Its reactions point to its being a mixture of mercuric 
oxycyanide, Hg(OCN)*CN, with a little mercuric oxide. 

H. C. R. 

Solubility of Potassium Ferrocyanide in Water. Ice Curve 
and Cryohydric Point. E. Fabris ( Oazzetta , 1921, 51, ii, 
374—380).—The solubility of potassium ferrocyanide in grams of 
the salt per 100 grams of water between 0° and 100° is represented 
by two almost rectilinear curves meeting at 80°. This temperature 
is given in Landolt’s tables as the transformation point of the 
hydrate, K 4 Fe(CN) 6 ,3H 2 0 into K 4 Fe‘(CN) 6 ,xH 2 0, but evidence of 
this transformation is obtainable neither by the dilatometric 
method nor by analysis of the solid phase. The author has traced 
the freezing-point curve, the cryohydric point being —1*58°, 
which corresponds with the concentration 13-1 grams of the 
anhydrous salt per 100 grams of water. T. H. P. 

Symmetrical Difsopropylhydrazine and its Derivatives. 

Harry L. Lochte, James R. Bailey, and William A. Noyes 
(J. Amer. Chem. Soc. f 1921, 43, 2597—2603).—Dimethylketazine 
may readily be reduced by means of colloidal platinum, using 
Skita’s method (cf. A., 1913, i, 53, 54), and a yield of more than 
90% of s-dusopropylhydrazine is obtained provided there is 
enough hydrochloric acid present to neutralise the base formed. 
s-Diisopropylhydrazine , CHMe 2 *NH*NH*CHMe 2 , is a pale straw- 
coloured liquid, b. p. 124—124*5°/740 mm.; n g 1*4087; 0*7712, 
giving a hydrochloride ,, m. p. 198° (corr.), an oxcdate y and crystalline 
condensation products with potassium cyanate and phenylcarb- 
imide. With phenylthiocarbimide, it yields diisopropylphenyUhio- 
semicarbazide , CHMe 2 *NH*N(CS*NHPh)*CHMe 2 , m. p. 129*5° (corr.). 

W. G. 

The Preparation of Mercury Dialkyl Compounds from the 
Grignard Reagent. C. S. Marvel and V. L. Gould («/. Amer. 
Chem. Soc., 1922, 44, 153—157).—The reaction between an excess 
of the Grignard reagent and a mercuric haloid furnishes a very 
satisfactory method for the preparation of mercury dialkyl com¬ 
pounds, provided the proper precautions are observed. Any 
unchanged magnesium must be removed from the Grignard reagent 
before adding the mercuric haloid, and after the whole of the 
mercuric haloid has been added, the mixture must be boiled for 
ten to twelve hours to complete the reaction. The following com¬ 
pounds have been prepared by this method: mercury dimethyl, 
b. p. 92°/740 mm. (corr.); mercury diethyl, b. p. 97—99°/125 mm.; 
mercury dipropyl, b. p. 81—84°/19 mm.; mercury diisopropyl, 
b. p. 119— 1217125 mm.; mercury dibutyl, b. p. 120—123°/23 mm. 
When a magnesium alkyl bromide reacts with an excess of mercuric 
chloride, a mixture of mercury alkyl ohloride and bromide is ob¬ 
tained. To obtain each of these compounds pure, the halogen of 
the alkyl haloid must be the same as that of the mercuric salt. 

W. G. 
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Mixed Organometallic Compound of Aluminium. V. 

Thomas (Compt. rend., 1922, 174, 464 — 465).—Aluminium when 
left in eontaot for a long time with methylene iodide in the absence 
of a solvent reacts with it without any appreciable evolution of 
gas, the mixture ultimately setting solid. A white, crystalline 
compound was obtained which it was not possible to purify, as it 
was highly reactive. If the aluminium and methylene iodide are 
allowed to react in the presence of anhydrous ether, a gas is evolved 
which is absorbed by bromine and attacked by permanganate. 
The gas has the formula (CH 2 ) n , but apparently is not ethylene. 
The solid product of the reaction in ether is also highly reactive. 

There is some indication that other metals, and m particular 
lead, are also capable of attacking methylene iodide in the absence 
of a solvent without any gas being evolved. W. G. 

Kinetics of Open Saturated Chains of Carbon Atoms in 
Relationship to the Baeyer Strain Theory. Z. Wojnicz- 

Sianozencki (Roczniki Chemji , 1921, 1, 244—275).—It is shown 
that the kinetics of an open saturated chain of carbon atoms may 
be treated by the theory of probabilities. If it l>e admitted that 
the limiting distance over which the carbon atom can exert a 
chemical force is not more than 2'101 times that which is normal 
for the two atoms connected by a single linking, then it is shown 
that the probability of the formation of polymethylene rings 
containing various numbers of carbon atoms follows the order 

where £ n is the probability of form¬ 
ation of an n-membered carbon ring. This indicates that the 
double linking is more easily formed than the five-membered ring, 
and this more easily than the six-membered ring, and so on. This 
appears to be in keeping with experimental work, which is often 
contradictory to the usually adopted hypothesis. J. F. S. 

[Lignite Producer Tar.] Franz Fischer (Ber., 1922, 55, 
[2?], 505—506).—A criticism of Ruhemann’s recent communication 
(this vol., i, 22). H. W. 

The Ethylation of Benzene and Naphthalene. C. H. Milli¬ 
gan and E. Emmet Reid (J. Amer. Chem . Soc., 1922, 44, 206— 
210).—Balsohn’s method (cf. A., 1879, 785) for the ethylation of 
benzene may be modified by the introduction of high speed stirring 
so that ethylene can be made to react with benzene in the presence 
of aluminium chloride at 70—90° so rapidly and completely that 
this becomes a practical method for the ethylation of benzene. 
A mixture of ethyl-, diethyl-, etc., up to hexaethyl-benzenes is 
obtained, but may fairly readily be separated into its components. 
If the polyethylbenzenes are stirred with benzene in the presence 
of the aluminium chloride from the previous reaction, they will 
give up some of their ethyl groups to the benzene. In a similar 
way, naphthalene may readily be ethylated by stirring it vigorously 
in benzene with polyethylbenzenes and aluminium chloride at 80°. 

W. G. 
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The Influence o! Nitro-groups on the Reactivity of Substi¬ 
tuents in the Benzene Nucleus. V. Heteronucleal Dinitro- 
derivatives. Harold Burton and James Kenner (T., 1922, 
121, 489—496). 

The Nitration of m-Nitrotoluene. Oscar Lisle Brady 
(T., 1922, 121, 328—331). 

Some New Derivatives of Sulphobenzide [Diphenylsul- 
phone]. Eug. Grandmougin ( Compt. rend., 1922, 174, 393— 
395).—In part a recapitulation of previous work (this vol., i, 251). 
3 :3'-Diaminosulphobenzide can be converted into the corre¬ 
sponding halogenated derivatives by the Sandmeyer reaction. 
3 : 3'-Dichlorosulphobenzide has m. p. 108°; 3 : 3 '-di-iodosulpho- 
benzide has m. p. 158°. 2 : 2'-Dinitrosulphobenzide, m. p. 189°, 

was obtained by the oxidation of o-dinitrophenyl sulphide with 
potassium dichromate and sulphuric acid. To obtain unsym- 
metrical derivatives of sulphobenzide, sulphinic acids may be 
condensed with chloronitro-derivatives of aromatic hydrocarbons. 
Thus l-chloro-2 : 4-dinitrobenzene and (3-naphthalenesulphinic acid 
yield 2 : 4:-dinitrophenyl-$-naphthylsulphone, m. p. 228°. W. G. 

Theory of Carbonium Compounds. F. Kehrmann (Ber., 
1922, 55, [B], 507—511).—A reply to Hantzsch (this vol., i, 24, 
25).—The author is not convinced of the superiority of HantzsclTs 
complex formulae over his own quinolide formulae, or of the incor¬ 
rectness of his theory of the sexavalency of carbon in carbonium 
salts (A., 1918, i, 311). H. W. 

Elimination of Hydrogen from Aromatic Nuclei and Union 
of the Latter by means of Aluminium Chloride. V. Ex¬ 
periments with Benzil, Stilbene, and Phenanthrene. It. 

Scholl and G. Schwarzer (Ber., 1922, 55, [J5], 324—330; cf. 
Scholl and Seer, this vol., i, 258).—Phenanthraquinone is formed 
in 25% yield when an intimate mixture of benzil and anhydrous 
aluminium chloride is heated at 120° during one hour; in addition, 
two substances are produced which are soluble in sodium hydroxide 
solution; these have not been examined fully. 

Stilbene is readily converted by aluminium chloride into a 
polymeride which softens at about 165° after previous darkening 
and becomes carbonised at a higher temperature; according to 
determinations of molecular weight in boiling benzene, polymeris¬ 
ation has not proceeded beyond the trimeric stage (cf. Liebermann 
and Mitter, A., 1912, i, 464). The substance is oxidised by potass¬ 
ium permanganate or chromic acid in the presence of glacial acetic 
acid without giving well-characterised products; it is converted 
by nitric acid (d 115) at 150° into a nitrogen-free mixture of acids 
(CoH 6 0 3 )*. 

Phenanthrene is converted by aluminium chloride in the presence 
of nitrobenzene at the atmospheric temperature into a black mass. 
In the presence of carbon disulphide, on the other hand, a yellow, 
amorphous product, decomp, about 225°, is obtained which is 
not identical with the substance derived from stilbene. Its nature 
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has not been elucidated fully, but it is possibly a polymeride of 
phenanthrene, although analyses of it agree better with the com¬ 
position (C 14 H n )*; it is readily converted by nitric acid into an 
amorphous nitro-compound. H. W. 

New Preparation of cyclo Alkylamines. Alphonse Mailhe 
(Compt. rend., 1922, 174, 465—467).—ct/doHexanone gives with 
hydrazine hydrate a mixture of its hydrazone, b. p. 195°, and its 
ketazine, b. p. 270°. When the mixed vapours of these two 
substances are passed along with hydrogen over nickel at 180° 
an excellent yield of ci/cZohexylamine together with some di cyclo- 
hexylamine is obtained. Under similar conditions, o-methylc^/c/o- 
hexanone gives its hydrazone and its ketazine, and these when 
hydrogenated together give principally o-methyloydohexylamine, 
b. p. 150°; d} 1 0*8836; giving a hydrochloride , m. p. 280°. A small 
amount of di-o-methylcyclohexylamine, b. p. 268—270°, giving a 
hydrochloride, m. p. 226°, is also obtained. ra-Methylct/dohexanone 
only gives its hydrazone, b. p. 215—220°, which when hydrogenated 
gives almost exclusively the primary amine, m-methylcydohexyl - 
amine, b. p. 152°/750 mm.; dj 1 0*8956, giving a phenylcarbamide, 
m. p. 145°. p-Methylci/dohexanone gives its hydrazone, b. p. 
215°, and its ketazine, b. p. 280—285°. The mixture of these two 
substances on hydrogenation yields p-methylcydohexylamine, b. p. 
153°/750 mm.; dj 0*9057 (giving a hydrochloride , ra. p. 245°), together 
with some di-p-methylcyc\ohexylamine, b. p. 275—278°, giving a 
hydrochloride, m. p. 198°. In all cases, a very good yield of the 
primary amine is obtained and only a small amount of the secondary 
amine. W. G. 

The Dinitrotoluidines. Oscar Lisle Brady, James Nelson 
Edmund Day, and William Joseph Woodgate Bolt (T., 1922, 
121, 526—532). 

p-Cymene. III. The Bromination of 2-Amino-p-cymene. 

Alvin S. Wheeler and Ira W. Smithey («/. Amer. Chem. Soc., 
1921, 43, 2611—2618).—2-Acetylamino-p-cymene on bromin¬ 
ation in carbon tetrachloride solution yields 3( 1)-bromo-2-acetyl- 
amino-p-cymene, C 6 H 2 MePrBr*NHAc, m. p. 122*5°. When hydro¬ 
lysed with concentrated hydrochloric acid, it yields 3( ‘!)-bromo- 
2-amino-p-cymene, b. p. 169—170°/20mm.; d 21 1*30125; n 20 1*5781, 
giving a hydrochloride, m. p. 205—210° (decomp.), and a hydro¬ 
bromide, m. p. 200—205° (decomp.). In an endeavour to establish 
the position of the bromine atom in the ring, the acetyl derivative 
was oxidised with neutral permanganate, 3( 2 .)-bromo-2-acetylamino- 
toluic acid, m. p. 215°, being obtained, which on hydrolysis gave 
3( ? )-bromo-2-aminotoluic acid, m. p. 151°, in the form of its hydro¬ 
chloride, m. p. 190° (decomp.). This bromoaminotoluic acid is 
not identical with the only one known, namely, 5-bromo-2-amino- 
p-toluic acid, m. p. 186—187°, and hence the bromine must be 
in position 3 or 6, and the authors prefer the position 3 as repre¬ 
senting an ortho-compound. 

3-Bromo-2-amino-p-cymene *can be diazotised and the product 
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coupled with the original base or other amines, and the following 
compounds are described : 2-Diazoamino-3-bromo-p-cymene, m. p. 
143—146° (decomp.); 2- benzenediazoamino- 3- bromo-p-cymene, m. p. 
152—154° (decomp.), giving a hydrochloride , m. p. 161—162° 
(decomp.); 2-p-nitrobenzenediazoamino-3-bromo-p-cymene, has m. p. 
158° (decomp.). On reversing the process in the last case by 
diazotising the p-nitroaniline and adding the bromoaminocymene, 
a product, m. p. 163° (decomp.), is obtained. These compounds 
of p-nitroaniline are yellow and dissolve in alkaline solutions, 
with the formation of a rich magenta colour which disappears 
when the solution is acidified. There is thus probably formed a 
pseudo or nitronic acid (cf. Hewitt and Mitchell, T., 1907, 91, 
1254). 

In the purification of p-cymene, isolated from spruce turpentine, 
itself a by-product in the manufacture of paper by the sulphite 
process, it is necessary in addition to the steps previously given 
(cf. A., 1920, i, 751) to extract the cymene with a limited amount 
of concentrated sulphuric acid or it acquires a yellow colour on 
keeping and does not behave satisfactorily when nitrated or 
brominated. W. G. 

Derivatives of Aminodiphenyl. A. Garcia Banus and Juan 
Ferrer Tomas {Anal. Fis. Quim., 1921,19, 293—312).—4- Dimethyl - 
aminodiphenyl (Garcia Banus, ibid., 1914, 12, 173), m. p. 119— 
120°, is prepared by alternate addition of methyl sulphate and 30% 
sodium hydroxide solution to aminodiphenyl in aqueous solution. 
By the action of sodium nitrite on the preceding compound in 
dilute hydrochloric acid solution at —5°, 3-nitroA-dimethylamino- 
diphenyl is obtained, m. p. 119—120°. It forms large, garnet-red, 
monoclinic crystals \a : b : c = 1111 : 1 : 1 0961, (3=90° 16' 30"]. 
A secondary derivative is also obtained in small quantity, colour¬ 
less crystals, m. p. 112—115°. By passing hydrogen chloride 
into an ethereal solution of the nitroamine, the hydrochloride, is 
obtained in white, silky crystals, unstable apart from their mother- 
liquors. Nitration of dimethylaminodiphenyl gives the 3-nitro- 
derivative at first, but by further nitration a compound crystallising 
in large, colourless needles, is obtained, m. p. 122°. It is probably 
3:5:2': 4' -tetranitroA-dimethyIn minodiphenyl. Reduction of the 
3 -nitro - deri vati ve gives 3 - am ino-4- dh nethylaminodiphenyl; it forms 
silky crystals, m. p. 59—60°; b. p. 200°/15 mm. By reduction of 
4-nitro-3-aminodiphenyl, 3 : 4-diaminodiphenyl is obtained in grey 
plates, m. p. 102—103°. The action of nitrous acid on dimethyl 
anilines containing a negative group in the para position is discussed. 

G. W. R. 

Hydrogenation by Formic Acid of some Quaternary Salts 
of Hexamethylenetetramine. Marcel Sommelet and Jean 
Guioth (Compt. rend., 1922,174, 687—689).—When hexamethylene¬ 
tetramine benzylchloride is warmed with formic acid, it undergoes 
hydrogenation, carbon dioxide is liberated, and one of the principal 
products is benzyldimethylamine. With other quaternary salts 
of the tetramine, the yields depended on the nature of the salt. 
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Thus acyclic derivatives of the type of the ethiodide or the 
n-butiodide, or salts like the phenylpropiodide gave very poor yields. 
On the other hand, substituted benzyl salts such as the p-ethyl- 
benzylchloride gave satisfactory yields, but in such cases there 
was a secondary reaction producing benzaldehyde. W. G. 

^Behaviour %of AUyl- and Benzyl-amino-oxides towards 
Sodium Hydroxide Solution. Jakob Meisenheimer, Hell- 
muth Greeske, and Amalie Willmersdorf ( Ber ., 1922, 56, [JB], 
513—522).—The rearrangement of methylallylaniline A-oxide to 
A-phenyl-A-methyl-O-allylhydroxylamine (A.. 1920, i, 35) is 

reproduced by ethylallylaniline A-oxide, and by benzylmethyl- 
aniline oxide, but not by dialkylallylamino-oxides. 

[H. Greeske.]—E thylallylaniline A-oxide, characterised by its 
picrate , C n Hi 6 0N,C 6 H 3 0 7 N 3 , granular crystals, m. p. 120—122°, 
is converted by aqueous sodium hydroxide into T$~phenyl-N-ethyl- 
O-allylhydroxylamine , NMePh'0*C 3 H 5 , a yellow oil, b. p. 104°/15— 
16 mm. 

[A. Willmersdorf.]— Diethylallylamine, b. p. 105—113°, is 
obtained from diethylamine and allyl bromide; its picrate , 
C 7 H 15 N,C 6 H 3 0 7 N 3 , forms irregular prisms, m. p. 94—95-5°. 
Diethylallylamine oxide picrate , C 7 H 15 0N,C 6 H 3 0 7 N 3 , crystallises in 
needles or prisms, m. p. 138°. bimethylallylammc, best pre¬ 
pared by the process of Partheil and von Broich (A., 1897, i, 263), 
furnishes an oxide, of which the picrate , C 5 H n N,C 6 H 3 0 7 N 3 , 
forms dark yellow needles, m. p. 136°. Benzylinethylaniline 
(Wedekind, A., 1899, i, 351), yields a picrate , Ci 4 H 16 N,C 6 H 3 0 7 N 3 , 
prisms, m. p. 127°, and an oxide ( picrate , C 14 tJ 15 ON,C 8 H 3 0 7 N 3 , 
yellow prisms, m. p. 130°); it suffers rearrangement by alkali 
hydroxide to N -phenyl-0-benzyl-^-methylhy dr oxylamine, 

NMePh-OC 7 H 7 , 

a yellow oil, soluble in cold concentrated hydrochloric acid, and 
reprecipitated on dilution. J. K. 

ct/cfoHexene Oxide and o-Methylci/clohexanol . Marcel 
Godchot and Pierre BIsdos (Compt. rend ., 1922, 174, 461— 
464).—cycZoHexene is quantitatively oxidised in chloroform 
solution by perbenzoic acid to cycJohexene oxide. The oxide 
behaves towards magnesium methyl iodide in exactly the same 
manner as does ethylene oxide itself, the product being o-mctli}l- 
cyclohex&nol. This alcohol, although having the same b. p., 
163—164°, as has the methylcycfohexanol obtained by Sabatier 
.and Mailhe (cf. A., 1905, i, 275) by the hydrogenation of cresol, 
is apparently not the same alcohol, but a position isomeride. It 
gives a phenylurethane, m. p. 81—82°, and a hydrogen phthalate , 
m. p. 99—100°. The alcohol obtained from cresol gives a phenyl- 
urethane, m. p. 104°, and a hydrogen phthalate, m. p. 117—118°. 
The two alcohols are apparently cis-trans isomerides. W. G. 

Solubilities and Cooling Curves of the Mononitrophenols. 

L. L. Carrick (J. Physical Chem ., 1921, 25, 628 — 659). —The 
various equations for calculating the solubility have been applied 
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to the solubility of the three nitrophenols and found to be unsuit¬ 
able for calculating the solubility of these substances in acetone, 
benzene, ethyl alcohol, or ethyl ether. The solubility of the 
three isomerides has been determined in the solvents named at 
a series of temperatures over the range 0—104*2°. Many of the 
determinations at the higher temperatures were carried out in 
sealed tubes. The experimental values have been compared with 
those calculated by Findlay’s equation, R=R'-\-C(t'—l) (A., 1902, 
ii, 386), and by Hildebrand’s equation, logJV = ~~L(T m ~ T) /4*58T. T m 
(A., 1916, ii, 518; 1918, ii, 36, 65); the agreement is not good in 
either case, but is considerably better in the case of the former 
equation than in the latter. Cooling curves have been determined 
for the three binary systems made up of pairs of the mono-nitro- 
phenols, and also for the systems made up of the eutectics from 
each binary system and the third nitrophe^ol. In the system 
o-nitrophenol-p-nitrophenol, the eutectic lies at 34*5° and has a 
composition 27 % of the para constituent; the system o-nitrophenol- 
m-nitrophenol has a eutectic at 31*5° with 70% of o-nitrophenol; 
the system m-nitrophenol-p-nitrophenol gives a eutectic at 61° 
having a composition 45*5% of p-nitrophenol. The melting points 
of the various mixtures have been calculated by means of the 
Le Chatelier and van Laar equation, log* x=—L(T 0 —T)/RT 0 T , 
and found to be in good agreement with the observed values. 
It is shown that this law may be used equally well for calculating 
the cooling curves of ternary mixtures. The mononitrophenols 
in the presence of one another behave as ideal solutions. Benzene 
is shown to be a good solvent for the extraction of o-nitrophenol 
from aqueous solutions of the mixed mononitrophenols. J. F. S. 

Nitration of 5-Iodo-2-nitrophenetole. C. Apostolo ( Gaz - 
zetta , 1921, 51, ii, 396—398).— 5-Iodo-2-nitrophenetole, 
N0 2 -C 6 H 3 I-0Et, 

obtained by the action of concentrated potassium hydroxide 
solution on alcoholic 5-iodo-l : 2-dinitrophenetole solution, forms 
crystals, m. p. 86—87°. When treated with fuming nitric acid 
at the ordinary temperature, it yields 5-iodo-2 : ±-dinitrophenetole 
(or 5-iodo-2 : G-dinitrophenetole ), 0Et‘C 6 H 2 I(N0 2 ) 2 , which crystallises 
in lustrous, pale yellow needles, m. p. Ill—112°. T. H. P. 

The Nitration of Halogenated Phenols. L. Chas. Raiford 
(J. Amer. Chem. Soc ., 1922, 44, 158—165; cf. Upson, A., 1904, 
i, 734; Zincke and Hedenstrom, A., 1907, i, 124).—When 3 : 5-di- 
bromo-o-cresol is nitrated by the action of sodium nitrite on its 
solution in glacial acetic acid, 5-bromo-3-nitro-o-cresol, m. p. 90— 
91° (cf. Upson, loc. cit .), and 3-bromo-5-nitro-o-cresol, m. p. 120° 
(decomp.) (cf. Robertson, T., 1908, 93, 788), are obtained. When 
3-bromo-5-nitro-o-cresol is reduced by stannous chloride and 
hydrochloric acid, it yields 3-bromo-5-amiiio-o-cresol , m. p. 
142° (decomp.), isolated as its hydrochloride . The hydrochloride 
when warmed with acetic anhydride and anhydrous sodium 
acetate yields 3-bromo-5-ax£tylamino-2-aceloxytoluene, m. p. 169°, 
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which with cold aqueous sodium hydroxide gives Z-bromo-5-acetyl - 
amino-o-cresol, m. p. 154—155°. The amino-hydrochloride des¬ 
cribed above, when oxidised with ferric chloride, gives 3-bromo- 
2 : 5-toluquinone (cf. Claus and Jackson, A., 1889, 128). 5-Bromo- 
3-nitro-o-cresol, like its isomeride, when reduced yields 5-bromo- 
Z-amino-o-cresol , m. p. 113°, giving a hydrochloride , which on 
acetylation yields 5- bromo -3- acetylamino-2-acetoxytoluene, m. p. 
199—200°. W. G. 

[Tautomerism of Resorcinol.] W. Fuchs (Ber., 1922, 55, 
[5], 491—492).—Polemical (cf. Fuchs and Eisner, A., 1920, i, 545; 
1921, i, 241; Herzig and Zeisel, A., 1920, i, 732). H. W. 

Elimination of Hydrogen from Aromatic Nuclei and Union 
of the Latter by means of Aluminium Chloride. VI. Ex¬ 
periments with Phenol-ethers and with Diphenylmethane. 

Roland Scholl and Christian Seer (Ber., 1922, 55, [£], 330— 
341; cf. this vol., i, 258).—Elimination of hydrogen and union of 
the aryl residues occur with particular ease in the cases of a-naphthyl 
alkyl ethers, less readily with the corresponding (3-naphthyl ethers, 
and, according to preliminary experiments, to a very restricted 
extent with phenolic ethers. Reaction is effected in the presence 
of nitrobenzene and there can be no doubt but that the latter 
exercises a specific influence probably by saturating the subsidiary 
valencies of the carbon of the aromatic nucleus, and thus rendering 
the hydrogen atom mobile and also by utilisation of the eliminated 
hydrogen. The aluminium chloride appears to have the dual 
function of activating the aromatically combined hydrogen atom 
and also the nitro-group of nitrobenzene, probably by the form¬ 
ation of readily dissociable molecular compounds. 

4 : 4' -Diethoxy-1 ; l'-dinaphthyl, colourless, lustrous leaflets, m. p. 
212—213°, is prepared in 70% yield by the gradual addition of 
anhydrous aluminium chloride to a solution of a-naphthyl ethyl 
ether in anhydrous benzene at the atmospheric temperaturo; 
hydrogen chloride is not thereby evolved. The same substance 
is obtained when ethyl chloroformate is added to the mixture, 
thus showing that the union of the naphthyl residues occurs with 
much greater rapidity than the fission of the ester. 4 : 4 ' -Dimethoxy- 
1 : Y-dinaphthyl crystallises in colourless, lustrous needles, m. p. 
252^-253°. 2 : 2'-I)imethoxy-l : 1'-dinaphthyl, m. p. 190—191°, 
and diresorcinyl tetramethyl ether, long, brown needles, m. p. 
124°, are also described. 

[With Heinrich Neumann.]— The behaviour of aromatic hydro¬ 
carbons having mobile hydrogen atoms towards aluminium chloride 
has also been investigated. Anthracene and phenanthrene are 
very readily attacked in the presence of nitrobenzene, but the 
isolation of homogeneous products of the reaction has not been 
found possible. On the other hand, diphenylmethane reacts 
readily with aluminium chloride at the atmospheric temperaturo 
and in the absence of solvent without formation of resinous products; 
in this case, however, union of the benzene nuclei does not occur, 
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benzene and anthracene being the only substances isolable. The 
change appears to proceed in accordance with the scheme : 

CH 2 Ph* C 6 H 6 +H *C 6 H 4 *CH 2 Ph CH 2 Ph-C 6 H 4 -CH 2 Ph+C 6 H 6 : 


A,0I ‘ c 6 h 4 <^ 2 >c 8 h 4 


—2H 


C 14 H 10 . 


The isolation of o- or £>-dibenzylbenzene which are presumed 
to be formed intermediately has not been effected. On the other 
hand, it is shown that mesodihydroanthracene is dehydrogen¬ 
ated by aluminium chloride at the atmospheric temperature to 
anthracene, probably with simultaneous formation of a correspond¬ 
ing quantity of more fully hydrogenated products, and that 
anthracene readily yields a molecular compound with aluminium 
chloride (cf. Lavaux and Lombard, A., 1910, i, 548). H. W. 


Catalytic Preparation of cj/cloHexanetr iols . J. B. Sen- 
derens and J. Aboulenc (Compt. rend., 1922, 174, 616—618).— 
cycZoHexanetriols may readily be prepared by catalytic reduction 
in the presence of nickel in alcohol or water at about 140° under 
pressure of the corresponding trihydroxybenzenes (cf. this vol., 
i, 136). Under these conditions, pyrogallol gives a mixture of two 
isomeric ci/cfohexane-l : 2 : 3-triols, of which one has m. p. 145°, 
b. p. 290°, and gives a triacetate, m. p. 47°, b. p. 288°, and the 
other has m. p. 95°, b. p. 225°, and gives a triacetate, b. p. 238°. 
Under similar conditions, phloroglucinol gives a mixture of isomeric 
n/dohexane-1 : 3 : 5-triols, b. p. 245—260°; and 1:2: 4-tri¬ 
hydroxy benzene gives a mixture of isomeric cycZohexane-l : 2 : 4- 
triols, b. p. 260—280°. W. G. 

The Transfer of Hydrogen from an Alcohol to an Aldehyde. 

C. H. Milligan and E. Emmet Reid (J. Amer. Chem. Soc., 1922, 
44, 202—205).—By passing the vapours of an aldehyde mixed 
with ethyl alcohol over cerium oxide at 300—380°, the aldehyde 
is hydrogenated to the corresponding alcohol and the ethyl alcohol 
oxidised to acetaldehyde. In this way, benzyl, phenylethyl, and 
heptyl alcohols and citronellol have been prepared from the corre¬ 
sponding aldehydes. The yields are low and the life of the catalyst 
is short as it becomes foul owing to the production of gummy 
products, probably arising from the condensation of the aldehydes. 
If the cerium oxide is replaced by copper on an inert support 
benzaldehyde is reduced to toluene. W. G. 

Phenyldi-a-naphthylcarbinol and Phenyldi-a-naphthyl- 
methyl. C. S. Schoepfle (J. Amer. Chem. Soc., 1922, 44, 188— 
194; cf. Gomberg and Schoepfle, A., 1917, i, 551; 1920, i, 26).— 
Phenyldi-a-naphthylcarbinol (cf. Elbs, A., 1887, 943) is best 
prepared by the interaction of ethyl benzoate and magnesium 
a-naphthyl bromide in toluene at 110—115°. The carbinol has 
m. p. 166—167° and gives additive compounds with ether, ethyl 
acetate, acetone, and ethyl alcohol of the type C 2 7 BLnO,EtOH, 
and with benzene, 2C ?7 H 2 pO,3C^H^. With &Qetyl chloride, it 
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yields phenyldi-u-naphthylchloromethane , m. p. 165—167° (decomp.), 
and with acetyl bromide phenyldi-oL-naphthylbromomethane , m. p. 
125—127° (decomp.). Both these compounds give additive 
compounds with mercuric , stannic , ferric , aluminium , and zinc 
chlorides , all of which are unstable, decomposing in a short time to 
give phenyldi-a-naphthafluorene, which was also obtained by 
boiling an acetic acid solution of phenyldi-a-naphthylcarbinol. 
Phenyldi-a-naphthylmethane, m. p. 204° (cf. Elbs, loc. cit.) was 
prepared by reducing the carbinol with zinc dust and acetic acid 
at 75—80°. Phenyldi-oL-naphthylmethyl was obtained by shaking 
a benzene solution of the above chloromethane with molecular 
silver in the absence of air. It was very unstable and could only 
be obtained in solution. It readily undergoes auto-reduction, 
giving phenyldi-a-naphthylmethane and phenyldi-a-naphtha- 
fluorene. It also absorbs oxygen, but attempts to prepare a 
peroxide were not successful. With hydrochloric acid in the 
absence of air, it gives phenyldi-a-naphthylmethane and phenyldi- 
a-naphthylchloromethane. W. G. 

Influence of Substitution in the Ortho-, Meta-, and Para- 
positions on the Absolute Affinity of Benzoic Acid. I. 

H. N. K. R^rdam (Z. physikal. Chem 1921, 99, 474—498).— 
The absolute affinities (free energy changes) between silver oxide 
and benzoic, o-, m-, and p-toluic acids, and cinnamic acid, were 
measured by an electromotive method. Silver oxide exists in 
two modifications : (a) the electrolytically precipitated oxide, 

unstable at the ordinary temperature but stable at higher tem¬ 
peratures; (b) the ordinary precipitated oxide, stable at the 
ordinary temperature but unstable at higher temperatures. The 
transition temperature was calculated as 132°. The affinity of 
benzoic acid is reduced by the introduction of methyl into the 
benzene nucleus, the effect being greatest in the o-position. The 
effects in the m- and p-positions were weaker and approximately 
equal. The absolute affinity of cinnamic acid towards silver oxide 
is 37% greater than that of benzoic acid, whereas the conductivity 
measurements would, on the assumption that the strength is 
proportional to the ionisation, make benzoic acid almost twice 
as strong as cinnamic acid. The E.M.F. of the oxy-hydrogen cell 
was calculated as T227 volts at 25°, in agreement with the results 
of Nernst and Wartenberg and of Bronsted. The lower value 
calculated by Lewis arises from the fact that the dissociation 
pressures of silver oxide, measured at higher temperatures, referred 
to one form, whilst the E.M.F. measurements, carried out at lower 
temperatures, referred to the second form, of silver oxide. If 
account is taken of this, all the results are in agreement. A method 
for the determination of hydrogen ions is indicated. J. R. P. 

The Reduction of Ethyl Benzoate and some other Benzene 
Derivatives by Sodium and Absolute Alcohol. Herv£ de 

Pommereau {Compt. rend., 1922, 174, 685—687).—When ethyl 
benzoate is reduced by sodium in absolute alcohol, the main pro¬ 
duct is cg/cZohexanecarboxylic acid together with a little cyclo- 
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hexylcarbinyl alcohol , b. p. 188°/760 mm., giving a urethane, m. p. 
63°. Under similar conditions, benzaldehyde gives toluene and 
cycZohexaneca.rboxylic acid, but phenol, phenetole, and aniline do 
not undergo reduction. Nitrobenzene gives aniline with a little 
hydrazobenzene. W. G. 

Solubility of the Isomeric Toluic Acids in the Three 
Xylenes. Chapas (Compt. rend., 1922, 174, 610—611).—The 
solubilities of the three toluic acids in the three xylenes expressed 
as grams of the acid dissolved in 100 grams of the xylene at 14° 
are :— 

o -Xylene. m-Xylene. p-Xylene. 


o-Toluic acid. 7*11 5*78 7*39 

ra-Toliiic acid . 8*63 8*57 10*32 

p-Toluicacid. 1*05 0*9t 1*47 

W. G. 


The Action of Light on the Cinnamic Acids and the Con¬ 
stitution of the Truxillic Acids. A. W. K. de Jong ( Ber ., 
1922, 55, [B], 463—474).—During recent years, a number of 
papers on these subjects have been published by Stobbe and Stormer, 
in which the author’s work has not been taken into account; the 
latter is now published in a more extended form. 

The conversion of aZZocinnamic into p-truxillic acid is perferably 
effected by the action of direct sunlight on the cooled acid; the 
presence of benzoic, a- or p-truxillic acids in the alio -acid is in- 
hibitive, whereas that of Zra/is-cinnamic acid is highly favourable. 
Further experiment shows that Zra?ks-cinnamic acid can form 
a- and p-truxillic acids, that the production of p-truxillic acid from 
aZZocinnamic acid does not take place directly but indirectly 
through the Zrans-acid and that p-truxillic acid is not formed by 
the union of molar quantities of the alio- and trans- acid. Illumin¬ 
ation of non-recrystallised Zr<ms-cinnamic acid yields solely a-truxillic 
acid, but, if illumination is interrupted and the acid is recrystallised, 
P-truxillic acid is produced to a greater or less extent. The latter 
acid appears to be produced from P-cinnamic acid, which is readily 
formed by pouring a solution of the a-acid in alcohol, nearly satur¬ 
ated at the atmospheric temperature, into a large volume of water 
or by dissolving the a-acid in ammonia and adding an excess of 
hydrochloric acid to the solution. It may be noted that alio-, 
a-, and p-cinnamic acids are not converted into truxillic acids by 
exposure to red, yellow, or green light. 

Stobbe and Stormer have observed the production of p-truxillic 
acid, but seldom of a-truxillic acid, when aZZocinnamic acid is 
illuminated, whereas the author has found that the a-acid is formed 
in considerable quantity; the discrepancy is to be ascribed to the 
differing temperatures used during the experiment, rise in tempera¬ 
ture favouring the formation of the a-acid. 

The presence of 8-truxillic and p-cocaic acids in the natural 
truxillic acid (Stormer, A., 1921, i, 179) has been established 
previously by the author (A., 1911, ii, 552). 

The constitutions assigned to a-, y-, 8- ? and c-truxillic acids by 
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Stdrmer and Forster (A., 1919, i, 444) are in agreement with those 
proposed previously by de Jong (A., 1918, i, 172), but this is not 
the case with (3-truxillic and (3-cocaic acids. 

Stormer’s proposal (A., 1921, i, 179) to divide the acids into the 
truxillic and truxinic series is criticised adversely; it appears 
preferable to retain the original names until the structure of the 
compounds is definitely elucidated. H. W. 

Preparation of ar-Tetrahydronaphthylthiolacetic Acids. 

Tetralin G. m. b. H. (Brit. Pat. 148419).—Tetrahydronaphthalene 
is sulphonated with chlorosulphonie acid at a temperature not 
exceeding 5°; the resulting sulphonyl chlorides are reduced with 
zinc dust and hydrochloric acid to a mixture of 1- and 2-tetra- 
hydronaphthylthiols, and after purification by distillation under 
reduced pressure (b. p. 143—147°/15 mm.) they are condensed in 
alkaline solution with monochloroacetic acid with the formation 
of 1- and 2 4etrahydronaphihylthiolacetic acids, C 10 H n *S*CH 2 *CO 2 H. 
The two acids are separated by adding a concentrated ammonium 
chloride solution to the reaction mixture when the ammonium 
salt of the 2-acid separates in crystalline flakes. From the mother- 
liquors, the 1-acid is precipitated with hydrochloric acid as a 
voluminous, white precipitate, which after crystallisation from 
benzene melts at 133—135°. The 2-acid, precipitated from the 
solution of its ammonium salt, melts at 69—70°. Both acids are 
easily converted into “ tetrahydronaphthylthioindigo.” 

G. F. M. 

Friedel and Crafts’ Reaction. Some Substituted Phthalic 
Anhydrides with Toluene and Aluminium Chloride. Walter 
A. Lawrance (J. Amer. Chem. Soc., 1921, 43, 2577—2581; cf. 
A., 1920, i, 741).—When toluene is condensed with unsymmetrical 
phthalic anhydrides in the presence of aluminium chloride, it gives, 
in some cases, two acid products and in others only one. The 
physical properties of the toluoylnitrobenzoic acids are very similar 
to those of the benzoylnitrobenzoic acids (loc . cit .). 

With 3-nitrophthalic anhydride, toluene gives 2-nitro-b-p4oluoyl- 
benzoic acid, m. p. 262—265° (decomp.), and S-nitro-2-p4oluoyl - 
benzoic acid, m. p. 123—126° (decomp.). With 4-nitrophthaiic 
anhydride, the products are 4:-nitro-2-p4oluoylbenzoic acid, m. p. 
101 105° (decomp.), and a small amount of a compound, m. p. 

—218° (decomp.). With 3-acetylaminophthalic anhydride, the 
products are two p4oluoylaminobenzoic acids , m. p. 256—257° and 
206°, respectively, in which the toluoyl group is, in each case, in 
position 2 or 6 and the amino-group in position 3 or 2. With 
4-acetylaminophthalic anhydride, practically the whole of the 
yield consisted of one p 4oluoylaminobenzoic acid, m. p. 135—136°, 
the toluoyl group being in position 2 or 6 and the amino-group 
in position 4 or 3. A small amount of an unidentified compound, 
m. p. 180—183°, was also obtained. Tetrachlorophthalic anhydride 
gave with toluene 2:3:4: 5-tetrachloro-6-p-toluoylbenzoic acid, 
m. p. 174 175° (corr.) (cf. 1914, Brit. Pat. 8917), giving a methyl 
ester, m. p. 96—97° (corr.). 
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Tetrabromophthalic anhydride gave 2:3:4: 5-tetrabromo-6 *p- 
toluoylbenzoic acid , m. p. 212° (corr.), giving a methyl ester, m. p. 
162’5° (corr.); and tetraiodophthalic anhydride gave 2 : 3 : 4 : 5- 
tetraiodo-6-p-toluoylbenzoic acid , m. p. 266° (corr.), giving a methyl 
ester, m. p. 199° (corr.). W. G. 

Homogentisic Acid. II. The Behaviour of Homogentisic 
Acid when Boiled with Ferric Chloride. Carl Th. M8rner 

(Z. physiol. Ghem ., 1921, 117, 67—84; cf. A., 1912, i, 459).— 
When homogentisic acid is distilled with a concentrated solution 
of ferric chloride, the distillate contains a substance which crystallises 
in leaflets, m. p. 89—90°, and when heated on the water-bath 
sublimes, yielding thin, broad, iridescent needles. S. S. Z. 

Homogentisic Acid. III. Carl Th. Morner (Z. physiol. 
Chem.y 1921, 117, 85—90).—Homogentisic acid crystallises with 
one molecule of water in monoclinic prisms. It forms a lactone 
at 130°, at which temperature it partly sublimes. At about 17*5°, 
its solubility in water is 1 : 1*8. S. S. Z. 

Quinhydrones of the Maleic Anhydride Series. Paul 

Pfeiffer [with E. Plater] (Ber., 1922, 55, [B], 413—429).—In 
a previous communication (Pfeiffer and Bottler, A., 1919, i, 62), 
it has been shown that maleic anhydride and analogous substances 
give more or less deeply coloured solutions in hydrocarbons, phenols, 
amines, etc., although, in general, the isolation of the additive 
compounds in the solid state was not found possible. The close 
analogy of maleic anhydride to the quinones was thus demon¬ 
strated, and it was pointed out that the relationship between maleic 
anhydride and furan is the same as that between p-benzoquinone 

and benzene. The work has now been extended in a variety of 

• * 

directions which show that the presence of the group, COCIC’CO-, 
is necessary for the formation of quinhydrones and that it is largely 
a matter of indifference whether it is present in a closed ring, as 
in p-benzoquinone or maleic anhydride, or in an open chain, as in 
phthalaldehyde or s-phthalyl chloride. In particular, tetrahalo- 
genated phthalic anhydrides exhibit a great power of forming solid 
additive products with many classes of compounds and are to be 
classed in this respect with 5-trinitrobenzene and picric acid. The 
precise role of the halogen atoms has not been elucidated (cf. 
Pratt and Perkins, A., 1918, i, 167; Pratt and Young, A., 1918, 
i, 540). Since the anhydrides unite with aromatic hydrocarbons 
as well as with the corresponding phenols, amines, etc., it is evident 
that the compounds are formed by saturation of affinity between 
one or both oxygen atoms of the anhydride component and the 
unsaturated carbon atoms of the benzenoid component, thus 
C 6 C1 4 C 2 0 3 . . . C n H m . 

The following compounds are derived from tetrachlorophthalic 
anhydride, and contain the components in equimolecular ratio. 
In general, they are formed by allowing a solution of the requisite 
constituents in hot glacial acetic acid to cool slowly. With mesity- 
lene, the substance C 6 Cl 4 I(C0) 2 !0,C 6 H 3 Me 3 , pale yellow needles which 
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evolve the hydrocarbon slowly at the atmospheric temperature; 
with naphthalene, greenish-yellow, silky needles; with 1-methyl- 
naphthalene, greenish-yellow needles; with acenaphthene, golden- 
yellow, slender needles, m. p. 237—240°; with anthracene, golden- 
yellow, lustrous needles, m. p. 195°; with phenanthrene, long, 
yellow needles, m. p. 190°; with a-bromonaphthalene, pale yellow 
needles which dissociate when heated gently; with a-naphthol, 
orange-coloured, lustrous needles, m. p. 250°; with (3-naphthol, 
small, yellow needles, m. p. 210°; with a-naphthyl ethyl ether, 
deep yellow needles which dissociate when heated gently; with 
(3-naphthyl methyl ether, greenish-yellow needles which dissociate 
when heated; with diphenylene oxide, long, greenish-yellow, lustrous 
needles; with carbazole, yellow, lustrous needles, m. p. 210°. 

Tetrachlorophthalic anhydride does not appear to unite with 
stilbene; its additive product with 2 : 4 : 5 : 2' : 4' : 5'-hexamethyl- 
stilbene has been described previously (Pfeiffer and Bottler, loc . 
cit.). Maleic anhydride does not give crystalline additive com¬ 
pounds with a-naphthyl ethyl ether or (3-naphthyl methyl ether, 
and bromomaleic anhydride does not give solid products with 
(3-naphthol or (3-naphthyl methyl ether. Solid compounds were 
not prepared from phthalic anhydride and a-naphthyl ethyl ether, 
from tetrachlorophthalic anhydride and diphenylamine, or from 
phthalic anhydride and acenaphthene. 

3 : 6-Dichlorophthalic anhydride gives a crystalline compound , 
with acenaphthene, C 6 H 2 Cl 2 !(CO) 2 !O,C 12 H ]0 , lemon-yellow needles, 
m. p. 119—120°, but not with carbazole. 

Tetrachlorophthalimide gives the substance, 
C 6 Cl 4 :(CO) 2 :O,C 10 H 7 -OMe, 

lemon-yellow crystals with a-naphthyl methyl ether and a similar 
compound , small, lemon-yellow needles, with a-naphthyl ethyl 
ether; both substances lose the ethereal component when heated 
gently. 

Tetrabromophthalic anhydride yields crystalline additive com¬ 
pounds with naphthalene, pale greenish-yellow needles, acenaph¬ 
thene, long, dark yellow needles, and a-naphthyl ethyl ether, small, 
dark yellow needles; the compounds dissociate into their components 
when heated. 

Chloranil and acenaphthene yield the substance , C 6 Cl 4 O 2 ,C 12 H 10 , 
black, lustrous needles. 

Solid, additive compounds were not obtained from chloranil 
and fluorene, diphenylene oxide and carbazole, or 2 : 2'-dihydroxy- 
diphenyl, from bromanil and acenaphthene, from 2 : 5-dichloro- 
quinone and diphenylene oxide, (3-naphthol, a-bromonaphthalene, 
or (3-naphthyl methyl ether. 

Phthalaldehyde gives an orange-yellow solution in dimethyl- 
aniline in which phthalide dissolves with development of colour; 
on the other hand, the solutions of the aldehyde and phthalide in 
concentrated sulphuric acid are colourless and pale greenish-yellow 
respectively. 

Terephthalyl chloride gives a coloured solution in guaiacol or 
acenaphthene, whereas the similar solutions of wephthalyl chloride 
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are colourless. Both chlorides yield yellow solutions in dimethyl- 
aniline. H. W. 

The Formation and Stability of spiro-Compounds. VII. 
The Application of the Dieckmann Reaction to Esters of the 
Glutaric Series. George Armand Robert Kon (T., 1922, 121, 
513—526). 

The Preparation and Properties of Several Phenylalkyl- 
succinic Acids. Fred W. Upson and T. J. Thompson (J. 
Amer. Chem. Soc ., 1922, 44, 181—188).—Two methods are sug¬ 
gested for the preparation of phenylalkylsucoinic acids. In the 
first, alkyl cyanohydrins are condensed with benzyl cyanide by 
means of sodium methoxkle or ethoxide (cf. Avery and Upson, 
A., 1908, i, 343) and in the second, the esters of a-bromo-fatty 
acids are condensed with benzyl cyanide by means of sodamide. 
The resulting nitriles are, in each method, saponified. The follow¬ 
ing new succinic acids are described : Phenylmethylsuccinic acid, 
C0 3 H , CHMe*CHPh*C0 2 H, m. p. 182°; phenylethylsuccinic acid, 
m. p. 196°; phenyl-n-propylsuccinic acid, m. p. 213°; and phenyl- 
iso butylsuccinic acid, m. p. 183 4°. In the second method of pre¬ 
paration, the intermediate product is in each case a half nitrile, 
half ester of the required succinic acid, the nitrile group being 
adjacent to the phenyl group. The complete hydrolysis of the 
nitriles or nitrile esters of phenyh'sopropyl- and phenyhsobutyl- 
succinic acids cannot be brought about by the usual acid or alkali 
methods, but these substances must be heated in a sealed tube at 
130—140° for from twenty-four to thirty hours. 

It was found that when the sodium phenylacetonitrile obtained 
by the action of sodamide on phenylacetonitrile was left exposed 
to the air after the evaporation of the solvent ether, the material 
underwent vigorous auto-oxidation. From an examination of the 
products of this oxidation, the authors suggest that the constitution 
of this sodium derivative is best represented by CHPhICINNa. 

W. G. 


Stilbene-2 :2'-dicarboxylic Acid. Paul Ruggli and R. 

Ernest Meyer (Helv. Chim. Acta, 1922, 5, 28—59).—A number of 
derivatives of stilbene-2 : 2'-dicarboxylic acid have been examined 
with the object of preparing tolane-2 : 2'-dicarboxylic acid; the 
great readiness with which these substances pass into compounds 
containing the lactone ring has prevented the fulfilment of the 
original purpose. 

Diphthalyl-lactonic acid, C0<^J^>CH-C0-C 6 H 4 -C0 2 H (cf. 


Reissert, A., 1913, i, 622), is prepared by the reduction of phthalic 
anhydride by zinc dust in neutral, aqueous-alcoholic solution and 



is characterised by its conversion by 
phenylhydrazine in alcoholic solution 
into 3-phenyl-1 -phthalidophthalazone (an¬ 
nexed formula), colourless, silky needles, 
m. p. 207°. It is reduced by zinc dust 
in alkaline solution to hydrodiphthal- 
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laotonic acid, CX)<£^!>CH-CH 8 -C 9 H 4 -C0 2 H, m. p. 198-5° (methyl 

ester, colourless needles, m. p. 115°, ethyl ester, m. p. 76°, amide , 
minute needles, m. p. 227—228°). Hydrodiphthalyl-lactonic acid is 
converted by potassium cyanide at 215—230° into stilbene-2 : 2'- 
dicarboxylic acid, C0 2 H-C 6 H 4 -CH:CH-C 6 H 4 -C0 2 H, m. p. 263—265°, 
when heated rapidly. 

[With P. Hubert.] —The chlorination of &tilbene-2 : 2 '-dicarb- 
oxylic acid suspended in chloroform does not proceed uniformly; 
in addition to considerable quantities of resinous matter, a sub¬ 
stance , possibly, C0<®^>CC1-CHC1-C 6 H 4 -C0 2 H, m. p. 177°, is 

formed. Sodium stilbene-2 : 2'-carboxylate is very readily brom- 
inated in aqueous solution, but the primary dibromide loses 
sodium bromide immediately and passes into hydrodiphthalyl, 

C0<^^t>CH-CH<P.^t>C0, m. p. 255—257° after softening 

at 240°. In the hope of avoiding ring closure, the behaviour of 
the esters of stilbene-2 : 2'-dicarboxylic acid towards halogens has 
b^en examined (the diethyl ester has m. p. 79—80°, the ethyl 
hydrogen ester, m. p. 138—139°, and the dimethyl ester, long, colour¬ 
less needles, m. p. 101—102°). The methyl ester combines very 
readily with chlorine, but, even at 0°, the primary product loses 
methyl chloride and passes into the methyl ester of chlorohydro- 

phthalyl-lactonic acid , C0<^^^>CH*CHCl # C 6 H 4 *C0 2 Me, coarse, 

glassy crystals, m. p. 136*5—137*5°. In a similar manner, the 
ethyl ester gives ethyl chlorohydrophthalyl-laclonate , colourless rods, 
m. p. 143°. The methyl ester is convex ted by a molecular propor¬ 
tion of potassium hydroxide in alcoholic solution into methyl benzyl- 

idenephthalide-o-carboxylate , C0<C^^t>CICH*C 6 H 4 *C0 2 Me, colour¬ 
less needles, m. p. 123*5—125° ( dibromide , m. p. 221—222°), which 
is converted by an excess of potassium carbonate into deoxy- 
benzoin-2 ; 2'-dicarboxylic acid (the latter may be similarly pre¬ 
pared directly from the chloro-ester). Ethyl stilbene-2 : 2'-dicarb- 
oxylate is converted by bromine in carbon tetrachloride solution 
into the dibromide , m. p. 162°, but the corresponding compound , 
m. p. 198° (decomp.), from the methyl ester is obtained in better 
yield; in the latter case, elimination of methyl bromide occurs to 
some extent with the formation of the methyl ester of bromohydro- 

diphthalyl-lactonic acid, C0<C^^!>CH*CHBr*C 6 H 4 *C0 2 Me, m. p. 

133°. The latter loses hydrogen bromide when heated somewhat 
above its melting point and yields a compound , C 17 H 12 0 4 (probably 

methylhydrodiphthalyl, CO<^^?>CH-CMe<£^f>CO), which 

appears to pass under the influence of alkali into methyldeoxy- 
benzoin-2 : 2'-dicarboxylic acid f m. p. 275—277°. 

The behaviour of the normal dibromides of the stilbene-2 : 2'- 
dicarboxylic esters towards alkalis and amines has been examined. 
With one, two, or four molecular proportions of alcoholic potash, 
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the ester groups are hydrolysed and potassium salts of brominated 
acids are produced which are protected against further action by 
their insolubility. Reaction proceeds most smoothly when an 
excess of potassium carbonate is used in boiling aqueous-alcoholic 
solution and then leads to the formation of deoxybenzoin-2 : 2'- 
dicarboxylic acid which has m. p. 193° (decomp.) after softening 
at 180°, and, after resolidification, m. p. 222—245° (indefinite) 
after softening at 216°. (The acid is characterised further by its 
transformation into 3-phenyl-l-o-carboxybenzylphthalazone , colour¬ 
less needles,m.p. 206°, and 3-carbamido-l-o-carboxybenzylphthalazone , 
pale yellow needles, m. p. [indefinite] 232°, to a red liquid.) With 
four molecular proportions of sodium ethoxide, the ester dibromides 
give the sodium salts of a mixture of acids which can only be 
separated from one another with considerable difficulty, in part 
owing to the ease with which some of them 'pass into lactones; 
it was found possible, however, to isolate deoxybenzoin-2 :2'- 
dicarboxylic acid and an acid, m. p. 250°, which gave analytical 
results in agreement with those required by tolane-2 : 2'-dicarb- 
oxylic acid (the amount obtained was too small to permit further 
investigation). Pyridine causes the removal of bromine from 
stilbene-2 : 2'-dicarboxylic ester bromides with re-formation of the 
parent stilbene-2 : 2'-dicarboxylic esters; triethylamine has a 
similar effect at 170°. Since, according to Pfeiffer (A., 1912, i, 
618), this behaviour is characteristic of the a-stilbenedibromides, 
and in the present instance it was not found possible to isolate 
the second isomerides, it appeared useless to study the bromides 
further, and the work was therefore continued with the dichlorides, 
attempts to avoid the undesired ring closure observed with the 
methyl and ethyl esters (see above) being made by suitable 
substitution in the carboxyl groups. 

Amyl stilbene-2 : 2 '-dicar boxylate, colourless, matted needles, 
m. p. 60—62°, yields resinous substances when treated with chlorine; 
amyl chloride is thereby eliminated. Phenyl stilbene-2 : 2 '-dicarb- 
oxylate . transparent prisms, m. p. 206°, does not give crystalline 
chloro-derivatives; the corresponding dibromide , colourless granules, 
m. p. 222° (decomp.), is decomposed with difficulty by pyridine 
with regeneration of the parent ester. Stilbene-2 : 2'-dicarboxyl 
chloride , pale yellow needles, m. p. 159°, is prepared from the acid 
and thionyl chloride; in spite of its relative stability towards 
water, it appears to have the symmetrical structure. When 
chlorinated in the presence of warm chloroform, it gives 7:7'- 
dichlorostilbene-2 : 2'-dicarboxyl chloride , which is isolated in the 
form of the corresponding methyl ester, C 18 H 14 0 4 C1 2 , colourless 
crystals, m. p. 183°; in cold solution, the methyl ester of chloro- 
hydrodiphthalyl-lactonic acid is the main product of the change. 
Stilbene-2 : 2'-dicarboxyl chloride is transformed by ammonia into 
the di-amide , small, colourless crystals, m. p. 319°, by aniline into 
the di-anilide , m. p. 299°, and a substance , C 16 H 9 0 2 C1, long, slender 
needles, m. p. 203°, by methylaniline into the di-methylanilide, 

m. p. 175°, and a product, probably C 6 H 4 <^q >C-C e H 4 -NMePh, 

m. p. 196°, and by p-bromomethylaniline into the di-p-bromo- 
voii. oxxu. i. n 



ABSTRACTS OF CHEMICAL PAPERS. 


1348 

methylanilide, C^H^O^Brg, a colourless, crystalline powder, 
m. p. 200°; the latter substance gives additive products with a 
molecular proportion of benzene or ethyl alcohol, m. p. 167° and 
104°, respectively. Treatment of the nitrogenous compounds with 
chlorine^gives resinous products. 

I^The action of phosphorus pentachloride on deoxybenzoin-2 : 2'- 
dicarboxylic acid and subsequent treatment of the initial product 
with methyl alcohol, leads to the isolation of methyl benzylidene- 
phthalide-o-carboxylate instead of the desired 7-chlorostilbene- 
2 : 2 , -dicarboxyl chloride. 

4-Nitro-2-cyanotoluene, m. p. 105°, is condensed with benz- 
aldehyde to 4-nitro-2-cyanostilbene, which is converted by bromine 
in carbon tetrachloride solution into 4t-nitro-2-cyanostilbene di¬ 
bromide , colourless needles, m. p. 195—197°. The latter is trans¬ 
formed by pyridine or potassium carbonate into 4-nitro-2-cyano- 
stilbene, by sodium ethoxide into resinous products. H. W. 

Bile Salts. X. The Further Degradation of Deoxycholic 
Acid. Heinrich Wieland and Wilhelm Schtjlenburg (Z. 
physiol Chem ., 1921, 114, 167—191; cf. A., 1921, i, 112, 113, 
178).—To prepare the ketotricarboxylic acids, C23H340.,, pyro- 
choloidanic acid is dissolved in alkali hydroxide in the cold 
and after thirty minutes the solution is made acid to Congo red 
with hydrochloric acid. The precipitate contains a mixture of 
the two isomerides. The (3-acid is obtained by extracting the 
precipitate with ether and by further extracting the ethereal solu¬ 
tion with alkali and acidifying. The (3-acid crystallises as the 
hydrate, m. p. 110—115°. The anhydrous acid after crystallisa¬ 
tion has m. p. 180—185°, and [a] 1 ^ —56*3° in alcohol. The same 
pyrocholoidanic acid is obtained from it as from the a-acid. Pro - 
solannellic acid , C 23 H 34 0 9 , is obtained by dissolving the a-keto- 
tricarboxylic acid in alkali hydroxide, oxidising with potassium 
permanganate, and precipitating with acid. The hydrated acid 
crystallises in spherical aggregates of lustrous needles, m. p. 220°, 
but on exposure in a vacuum it loses 3'45% of water and then 
has m. p. 180°, [a] 1 ^ +75*5° in alcohol. Pyroprosolannellic acid, 
CggHggOg, prepared from prosolannellic acid by distillation in a 
vacuum at 300°, crystallises in colourless prisms, m. p. 172°. The 
diketo-dicarboxylic acid , C 22 H 32 0 6 , was obtained from this pyro- 
acid by boiling in alcoholic solution with sodium ethoxide. The 
sodium salt crystallises in needles. The free acid crystallises in 
large, colourless plates, m. p. 173°. Solannellic acid was prepared 
both by the oxidation of prosolannellic acid and of the a-keto- 
tricarboxylic acid, C 23 Hg 40 7 , with fuming nitric acid; it crystallises 
in white rosettes of needles, m. p. 202—203° (decomp.), [a]JJ +35*1° 
in alcohol. Pyrosolanndlic acid , C^HggOg, prepared by heating 
solannellic acid at 270° in a vacuum, crystallises as whetstone¬ 
shaped crystals, m. p. 272°. Norsolannellic acid , 
obtained by oxidising the pyro-acid with fuming nitric aoio, 
crystallises in lustrous needles, m. p. 228—229° (decomp.), [alg 
+ 9*9° in 1% alcohol. This acid is also obtained together with 
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another acid by oxidising pyrodeoxybilianic acid with fuming 
nitric acid. S. S. Z. 

Sulphite Liquor Lactone. S. V. Hintikka (Pappers-Travarii- 
och 1 ndustritidskrift for Finland , 1921, No. 10, 150; Cellulose - 
chemie , 1921, 2, 87—88).—The author has repeated Holmberg's 
experiment (A., 1921, i, 25) using birch and aspen woods, but failed 
to obtain the crystalline lactone reported by Holmberg. It may 
be that this compound is characteristic of the sulphite waste liquor 
from pine wood. Chemical Abstracts. 

Cubebin. IV. Derivatives of Cubebinolide. Efisio Mameli 

(i Gazzetta , 1921, 51, ii, 353—374; cf. A., 1908, i, 20; 1909, i, 503; 
1913, i, 47).—When subjected to oxidation under various con¬ 
ditions, cubebin always yields a greater or less proportion of cubeb¬ 
inolide, together with other products. Thus, the action of light, 
mercuric acetate, hydrogen peroxide, silver oxide, dichromate 
and sulphuric acid, permanganate, etc., on cubebin yields cubeb¬ 
inolide; nitric acid and bromine yield respectively dinitro- and 
dibromo-cubebinolide, the central grouping undergoing no oxidation. 
Just as was observed with cubebin, cubebinic esters, and cubebinol, 
the action of the more energetic oxidising agents, such as potass¬ 
ium permanganate, on cubebinolide or its derivatives results in 
complete combustion of the alicyclic grouping, with formation of 
piperonylic acid. 

These results show that the non-primary alcoholic group is the 
point most readily attacked in the cubebin molecule. The forma¬ 
tion of a y-lactone, like the property of yielding internal ethers 
with a pentagonal nucleus when treated with a dehydrating agent, 
represents one of the fundamental chemical characters of cubebin. 

The compound, m. p. 183—184°, obtained by the action of nitric 
acid on cubebinolide, is found to be a dinitrocubebinolide, 
an d to be identical with the compound erroneously 
described by Peinemann (A., 1896, i, 494) as dinitrocubebin, 
C 20 H 18 O 6 (NO 2 ) 2 . The two nitro-groups pass one into each of the 
two piperonylic nuclei existing in cubebin; oxidation of dinitro¬ 
cubebinolide by means of potassium permanganate yields nitro- 

piperonylic acid, CH 2 <q~| Iqo 2 H’ m * P* 1 ^°* 

\/ 2 

In the formation of the two bromo-derivatives of cubebin de¬ 
scribed by Weidel (A., 1878, 80) and by Angeli and Mola (A., 1895, 
i, 24), respectively, two of the six oxygen atoms present in the 
cubebin molecule are displaced, so that the molecule undergoes 
transformation more profound than mere bromination, this being 
due to the dehydrating action of the hydrobromic acid evolved 
during the reaction. Treatment of cubebin with bromine in acetic 
acid solution containing finely divided calcium carbonate yields : 
(1) A compound, m. p. 177—178°, which contains two bromine 
atoms in the molecule, exhibits no lactonic properties, and is to 
be investigated later, and (2) the compound, C 20 H 16 O 6 Br 2 , m. p. 

n 2 
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137°, which was obtained previously by the action of bromine on 
cubebinolide in alcoholic solution and may be regarded as the 
dibromo-derivative of cubebinolide or as the lactone of dibromo- 
hydroxycubebinic acid. 

Cubebinolide forms monoclinic crystals, m. p. 63—64° [Viola 
and Ferrari : a : b : g-0'20367 : 1 : 0*19998; p=109° 4']. Con- 
centrated sulphuric acid colours cubebinolide reddish-violet or 
black and becomes green or greenish-red; if water is added, the 
acid is completely decolorised, whilst the solid remains dark violet. 

Dinitrocubebinolide , C 20 H 16 O 6 (NO 2 ) 2 , crystallises in microscopic, 
canary-yellow, acicular prisms, m. p. 183—184°, and with con¬ 
centrated sulphuric acid gives a deep orange-yellow solution which 
slowly turns yellow and, on dilution with water, gradually becomes 
decolorised and deposits a straw-yellow precipitate. In chloroform 
solution it is unaffected by bromine. 

With concentrated sulphuric acid, dibromocubebinolide gives a 
reddish-yellow coloration, which changes immediately to violet- 
brown and then to dirty green, addition of water causing gradual 
decolorisation of the solution and deposition of a dirty green 
precipitate. 

The amide of hydroxycubebinic acid , C 20 H 21 O (} N, forms stellate 
aggregates of white, acicular crystals, m. p. 129—130°, decomposing 
at 165°, and exhibits chemical behaviour analogous to that of 
the amide of dibromohydroxycubebinic acid , C 20 H 19 O 6 NBr 2 , which 
crystallises in tufts or fan-shaped aggregates of silky, white needles, 
m. p. 164 — 167°, and decomposes at 170°; with benzene, it forms 
an additive compound, 6C 20 H 19 O G NBr 2 ,+5C 6 H 6 . T. H. P. 

Reactivity of the Nitrobenzaldehydes. Gustav Heller, 
Hilde Lauth, and Arnold Buchwaldt ( Ber ., 1922, 55, [B\, 
483—489).—o-Nitrobcnzaldehyde condenses readily with pyruvic 
acid in the presence of hydrogen chloride to give o-nitrocinnamoyl- 
formic acid, but similar compounds cannot be obtained from m- 
and p-nitrobenzaldeliyde. A review of the literature does not 
indicate any great difference between the reactivities of the three 
compounds, and this view is confirmed by a series of experiments 
now recorded. The peculiar action of the o-nitroaldebyde towards 
pyruvic acid is attributed to the intimate relationship of the nitro- 
group to the oitlio-side chain which cannot be easily expressed by 
a formula. 

The action of sodium hydroxide on a solution of _p-nitrobenz- 
aldehyde and propaldchyde in alcohol gives p-nitro-oL-methyl- 
cinnamaldehyde , pale yellow needles, m. p. 112—113°; the corre¬ 
sponding m-m>o-compound has m. p. 83°. o -Nitrostyryl dichioro - 
methyl ketone (from o-nitrobenzaldehyde and aa-dichloroacetone) 
crystallises in colourless prisms, m. p. 106—107°; the corresponding 
p- and m-m/rc-compounds have m. p. 125° and 116—117°, respec¬ 
tively. Ethyl v-p-nitrobenzylideneacetoacetate (from an alcoholic 
solution of the components in the presence of piperidipe) forms 
colourless needles, m. p. 164°, whereas the corresponding ortho¬ 
derivative could not be caused to crystallise. o-Nitro-ot-methyl - 
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styryl methyl # ketone, N0 2 *C 6 H 4 *CH;CMe*C0Me, clusters of pale 
yellow needles, m. p. 62—63°, is obtained from o-nitrobenzaldehyde 
and methyl ethyl ketone. It is reduced by zinc dust and con¬ 
centrated hydrochloric acid in ice-cold alcoholic solution to o-amino- 
u-methylstyryl methyl ketone , m. p., anhydrous, 124° (decomp.), 
hydrated, m. p. 82° (benzoyl derivative, long needles, m. p. 86°); 
if reduction is effected without cooling, 2 : 3-dimethylquinoline, 
m. p. 68°, is produced. It is remarkable that ring closure of the 
isolated amino-compound cannot be effected by warming with 
water or acids. o-Nitro-a-methylstyryl methyl ketone , slender, pale 
yellow needles, m. p. 95—96° (corresponding ammo-compound, 
pale yellow prisms, m. p. 120°), and m-nitro-vL-methylstyryl methyl 
ketone , m. p. 78°, are also described. H. W. 

Preparation of Phenylacetaldehyde. Shintar6 Kodama 
(Jap. Pat. 37212).—One part of phenylalanine is dissolved in excess 
of 10—25% sulphuric acid and about 0'5 part of 25—30% sodium 
nitrite is gradually added at the ordinary temperature; part of 
the a-hydroxy-P-phenylpropionic acid formed crystallises, the 
remainder being separated in 90% yield as the calcium salt by 
boiling with calcium carbonate and adding calcium chloride solu¬ 
tion. When heated at 120—140° for two to three hours, a-hydroxy- 
P-phenylpropionic acid is converted into its anhydride, and in a 
vacuum at 250—300° it produces phenylacetaldehyde in 60% yield. 
The latter substance is isolated as the compound with sodium 
hydrogen sulphite. Cinnamic acid is produced as a by-product in 
the second treatment. Chemical Abstracts. 

Reduction of Substituted Salicylic Acids. Hugo Weil 
and Karl Brimmer ( Ber ., 1922, 55, [£], 301—305).—Sulpho- 
salicylic acid is reduced by sodium amalgam in the presence of 
boric acid to sulphosalicylaldehyde in good yield if the latter is 
protected by a suitable mixture of sulphite and hydrogen sulphite. 
The aldehyde is precipitated by the addition of aniline, and the 
compound thus produced is decomposed by steam in alkaline 
solution, whereby sodium salicylaldehydesulphonate, 
C 7 H 5 0 2 -S0 3 Na,l*5H 2 0, 

is obtained. Sulphosalicylaldehyde condenses with dimethyl- 
aniline in the presence of concentrated sulphuric acid, and the 
product is converted by sodium hydroxide into the sodium salt, 
C 23 Ho 5 0 N 2 *S 0 oNa, 2 H 2 0 , silvery leaflets, which is oxidised to a 
bluish-green dye. Disulphosalicylic acid is reduced similarly to 
disulphosalicylaldehyde , the potassium (+2ILO) and barium 
(+2*5H 2 0) salts of which are described. Potassium salicyl- 
aldehydedisulphonate is converted by a small amount of ^-toluidine 
into the salt , C 14 H 11 0N(S0 3 K) 2 ,H 2 0, whereas the disulphoaldehyde 
yields the corresponding p -toluidine salt, 

C 14 H n 0N(S0 3 H,C 7 H 7 -NH 2 ) 2 , 

with a relatively larger amount of the base. The aldehyde gives 
a phenylhydrazone which was isolated in the form of its barium 
salt, C 13 H 10 ON 2 (SO 3 ) 2 Ba. 
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2-Hydroxybenzene-l : 3 -dialdehyde, long, colourless, hair-like 
crystals, is obtained by the reduction of o-aldehydcrealicylic acid; 
the corresponding phenylhydrazone, C 2 pH 18 ON 4 , forms yellow 
crystals. 4-Hydroxy benzene-1 : 2-dialdehyde, slender, yellow needles, 
is prepared similarly from p-aldehydosalicylic acid; the corre¬ 
sponding phenylhydrazone is a yellow, crystalline precipitate. The 
aldehyde condenses with dimethylaniline in the presenoe of con¬ 
centrated sulphuric acid at 110° to form the substance , C 40 H 46 ON 4 , 
which is oxidised by lead peroxide to a blue dye. H. W. 

Some Derivatives of Suberone. Marcel Godchot and 

Pierre Brun (Compt. rend., 1922, 174, 618—620).—Suberone 
condenses with itself under the influence of calcium hydride (cf. 
A., 1919, i, 447) to give eyelolieptylideneeyeloheptanone, 

c 7 h 12 :c 7 h 10 o, 

b. p. 143—145°/8 mm.; d 14 0*9936; n\\ 1*5144. When reduced 
by sodium in absolute alcohol, this ketone gives cycloheptylcyclo- 
heptanol , C 7 H 13 *C 7 H 12 *OH, b. p. 158—161720 mm.; d 13 0*9908; 
< 1 *5133, which gives an allophanic ester, C 14 H 9 «0*C0 , NH*C0 , NH o , 
m. p. 183°. 

When brominated in solution in carbon tetrachloride, suberone 
yields (?)2 : 7 -dibromosuberone, m. p. 68°, which possesses intense 
sternutatory and blistering properties. With dilute sodium hydr¬ 
oxide in the cold, it gives a compound , obtained as a syrup, which 
is probably a dihydroxycycfoheptanone. W. G. 


Syntheses by means of Sodamide. XI. Substitution 
Derivatives of Benzoylci/ctopropane. Albin Haller and 
Eugene Benoist (Ann. Chim ., 1922, [ix], 17, 25—37).—Ethyl 
benzoylacetate condenses with ethylene bromide in the presence of 
sodium ethoxide to give ethyl l-benzoylc?/c£opropane-l-carboxylate 
(cf. Perkin, T., 1883,47, 840), giving an oxime, m. p. 152°. The ester 
on saponification gives the free acid, which on heating at 150° is 
decomposed, giving henzoylcyc/opropane. A better yield of this 
compound is obtained by the action of cycZopropanecarboxyl 
chloride on benzene in the presence of aluminium chloride. Benzoyl- 
cycZopropane is decomposed by sodamide in moist benzene, giving 
cyclopropane and benzamide, but in dry benzene, in the presence 
of this condensing agent, it reacts with alkyl haloids, giving alkyl- 
benzoylcycZopropanes. In this way, the authors have prepared 
1-benzoyl -1 -methyleyclopropane, b. p. 127—128718 mm.; <F 1*038; 
n * 1*53650; ri$ 1*54171; giving an oxime , m. p. 115° (decomp.), and 
a p - nitropheny Ihydrazone , m. p. 112°; \-benzoyl -1 - ally ley clopropane, 
b. p. 136—137°/16 mm.; and l-benzoylbenzylcvclovrovane. m. v. 
33*5°; d’ r> 1*0795; 1*57229; rif> 1*57782; nf 1*59231; n* 8 

1 90469. With sodamide in moist benzene, these three compounds 
behave differently. The methyl derivative gives benzamide and 
methylcycmpropane, the allyl derivative is undecomposed, and the 
benzyl derivative gives 1-benzylcyclopropane-l -carboxylamide, m. p. 
84 , from which the free acid, m. p. 103°, is obtained on hydrolysis. 
On oxidation, benzoylbenzylcycZopropane gives a compound , 
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C 17 H 14 0 2 , m. p. 86—87°, on which molecular weight determinations 
do not give results corresponding with dibenzoylct/cZopropane. 

The following physical constants are recorded : Benzoylci/cfo- 
propane, eP 1*0453; < 1*53798; < 1*54335; < 1*55701; n\ “ 
1*56992; ethyl l-benzoylcycfopropanecarboxylate, d 26 1*1355; nf 
1-62899; <153525; < 1*54862; <1*55674. W. G. 

The Synthesis of p-Keto-bases from Acetophenone, Form¬ 
aldehyde, and Amine Salts. C. Mannich and G. HeilnEr 
(Ber.y 1922, 55, [J5], 356—365).—The synthesis, previously applied 
to aliphatic ketones (A., 1917, i, 634) and to ct/cZohexanone (A., 
1920, i, 850), has now been extended to acetophenone as a typical 
fatty-aromatic ketone. 

m-Dimethylaminopropiophenone hydrochloride, leaflets or needles, 
m. p. 156°, is readily obtained when equivalent quantities of aceto¬ 
phenone, paraformaldehyde, and dimethylamine hydrochloride are 
heated to boiling in concentrated alcoholic solution : COMePh+ 
CH 2 0+NHMe 2 ,HCl C0Ph-CH 2 -CH 2 -NMe 2 ,HCl+H 2 0. The cor¬ 
responding base is a colourless liquid, b. p. 110—112°/14 mm. (oxime, 
plates, m. p. 108°). It is oxidised by potassium permanganate to 
benzoic acid, carbon dioxide, and dimethylamine. It is very 
readily hydrolysed (by treating the hydrochloride with steam) to 
dimethylamine and phenyl vinyl ketone. Reduction leads to the 
formation of different substances according to the experimental 
conditions. Hydrogenation of the hydrochloride with palladium 
and hydrogen generally gives oL-phenyl-y-dimethylaminopropane-cc-ol 
hydrochloride, OH*CHPh'CH 2 *CH 2 # NMeo,HCl, leaflets, m. p. 135— 
136° (the corresponding free base is a liquid; the hydrochloride of 
the benzoate has m. p. 170°), but, on one occasion, proceeded to 
the production of y-dimethylamino-w-propylbenzene. Treatment 
of ui-dimethylaminopropiophenone with activated aluminium in 
ethereal solution only gives the corresponding secondary alcohol 
in minor amount, the main product being a mixture of a .(-bis- 
dimethylamino-yS-diphenylhexane-yS-diols, 

NMe 2 *CH 2 -CH-CPh(OH)-CPh(OH)-CH 2 -CH«-NMe 2 , 

[a-form, m. p. 146°, p-variety, m. p. (indefinite) 107®, after softening 
at about 100°]. 

The action of methylamine hydrochloride on formaldehyde and 
acetophenone leads to the production of aa' -bisphenacylmethyl- 
methylamine , (COPh*CH 2 *CH 2 ) 2 NMe, and u-methylaminopropiophm- 
one, COPh*CH 2 ’CH 2 *NHMe. The former, which is formed in larger 
quantity, crystallises in small rods or needles, m. p. 142°, and 
yields a hydrochloride, needles grouped in rosettes, m. p. 162°. 
The latter is a very unstable liquid which is most conveniently 
obtained by the action of a current of steam on the hydrochloride 
of the tertiary base; its hydrochloride crystallises in leaflets, m. p. 
139—141°. The reduction of aa'-bisphenacylomethylroothylamine 
by activated aluminium in the presence of moist ether does not 
proceed uniformly; it was found possible with some difficulty to 
isolate two crystalline substances [leaflets, m. p. 206°, and slender 
ueedles, m. p. (indefinite) 180°, after softening at about 170°] to 
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which, on the results of analysis, the formula C^H^OoN is 
assigned. Probably they represent the racemic and meso-iorms 

of the cyclic pinacone, NMe <c§.‘cH^Ph-OH- H. W. 


H. W. 


Glyoximes and Peroxides. D. Bigiavi ( Oazzetta , 1921, 51, 
ii, 324—329).—Angeli, Alessandri, and Aiazzi-Mancini (A., 1911, 
i, 544) found that the action of magnesium phenyl bromide on the 
peroxide of piperylmethylglyoxime yields piperonylonitrile and 
acetophenone, the latter probably resulting from "decomposition 
of a nitronic acid. The author has now extended this reaction 


to other peroxides and investigated the conditions in which nitriles 
yield ketones when treated with magnesium alkyl derivatives. 

The action of magnesium phenyl bromide on benzonitrile in 
ethereal solution yields an appreciable proportion of benzophenone, 
and piperonylonitrile, under similar conditions, gives a compound 
which melts indistinctly at about 50°, but could not be identified 
with phenyl piperonyl ketone. 

The interaction of magnesium methyl iodide and piperylmethyl¬ 
glyoxime peroxide in benzene solution gives piperonylonitrile and 
acetopiperone, CH 2 !0 2 !C 6 H 3 Ac, the latter being undoubtedly 
formed by further action of the magnesium derivative on the 
nitrile. The action of magnesium phenyl bromide on anisylmethyl- 
glyoxime peroxide in benzene solution yields anisonitrile and, by 
treatment of the aqueous liquid with dilute sulphuric acid, a green 
oil which is probably the nitroso-alcohol derived from the isomeric 
nitronic acid, CPhMelNO'OH —> NO-CPhMe-OH; this nitroso- 
alcohol decomposes rapidly, giving a brown oil, consisting principally 
of acetophenone. 

Closely related to the structure of the peroxides is that of the 
dioximes obtained when the former are reduced by means of zinc 
and the calculated proportion of acetic acid. Beckmann and 
Koster’s conclusion that such dioximes are amphi -dioximes (A., 


1893, i, 474), 


R .0-C.R' 

NOH NOH’ 


is of doubtful accuracy, since in the 


reaction on which it is based phosphorus pentachloride is used, 
and preference may be given to the sy?i-dioxime structure corre- 

sponding with Korefl’s formula for the peroxides, ^ (A., 


1886, 363). These dioximes exhibit, indeed, properties distin¬ 
guishing them from their isomerides : they have lower melting 
points and are unstable, undergoing isomerisation when heated; 
when their diacetyl derivatives are hydrolysed and, in some cases, 
when the dioximes themselves are heated, furazans are formed 
more readily than from the isomeric dioximes. 

Extension of Tschugaev’s experiments (A., 1908, i, 554) shows 
that ayw-glyoximes with both radicles aliphatio form complex 
nickel compounds, whereas those with one or two aromatic radicles 
do not form such compounds. Dimethylglyoxime, obtained by 
reduction of the peroxide, forms the red nickel complex salt. Of 
the two piperylmethylglyoximes, the y-compound, m, p. 159°, 
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formed on reduction of the peroxide, forms no complex, but the 
p-dioxime, m. p. 209°, prepared by heating the y-isomeride at 160°, 
forms a dark red nickel complex, C 2 0 H 18 O 8 N 4 Ni. Of the four dioximes 
of camphor (Forster, T., 1903, 83, 519), only the oc-isomeride, m. p. 
199°, obtained by reduction of the peroxide, forms a nickel complex , 
CgoH^OgNgNig; this result is in agreement with the conclusions 
given above, since in the camphordioximes the two aliphatic radicles 
united to the group *C(NOH)!C(NOH)* are joined to form a ring. 

Benzoylglyoxime peroxide gives the same dioxime when reduced 
by means of zinc and the calculated amount of acetic acid as by 
reduction with platinum black and hydrogen, and the same is 
the case with camphordioxime peroxide. T. H. P. 

Crystallography of Derivatives of Benzophenone. F. M. 
Jaeger (Z. Kryst. Min., 1921, 56, 46—61; from Chem. Zentr., 1921, 
iii, 1159—1160).—Crystallographic descriptions are given of a 
number of derivatives of benzophenone. Benzophenone, m. p. 36° 
and 48-5°; ihombic bipyramidal (a : b : c=0-8511 : 1 : 0-6644). 
2-Nitrobenzophenone, m. p. 105°; monoclinic prismatic (a : b : c= 
0-8961:1:0-4706, p=87°42-5'). 2-Chlorobenzophenone, lustrous, 
colourless needles, m. p. 45-5°; monoclinic prismatic (a : b : c= 
0-4985 : 1 : 0-4706, p = 83° 8'). 2-Iodobenzophenone, colourless 
crystals, m. p. 32°; triclinic pinacoidal (a : b : c— 1-0966 : 1 : 1-4193, 
a = 98° 57', p = 83° 22-5', y = 93° 9'). 2 : 4-Dibromobenzophenone, 
colourless plates, m. p. 55°; rhombic bipyramidal (a : b : c= 
0-7168 : 1 : 0-2945). 2 : 4'-Dibromobenzophenone, prisms and tab¬ 
lets, m. p. 62°; monoclinic prismatic (a : b : c=1-0962 :1 : 0-5951, 
p = 68° 25-5'). 2-Bromobenzophenone, m. p. 42°; monoclinic 
prismatic (a : b : c = 0-5045 : 1 : 0-9322, p = 83° 24-5'). 2 : 4'-Di- 
chlorobenzophenone, m. p. 66°; monoclinic prismatic (a : b : c= 
0-5139 : 1 : 0-4654, p — 81° 21'). 2:4:6- Trichlorobenzophenone, 

m. p. 102°; triclinic pinacoidal (a : b : c— 1-3908 : 1 : 1-1537, 
a = 120° 41', p = 110° 27-5', y=77° 20'). 2:4: 6-Tribromobenzo- 
phenone, m. p. 147°; triclinic pinacoidal (a : b : c=l-3939 :1 :1-1065, 
a = 120° 59-5', p = 108° 44', y = 75° 20'). 2-Chloro-4'-nitrobenzo- 
phenone, yellow tablets from benzene, thick plates or prisms from 
ethyl acetate, m. p. 107-5°; rhombic bipyramidal (a : b : c— 
2-6857 : 1 : 1-7153). 2-Chloro-4'-aminobenzophenone, yellow crys¬ 
tals, m. p. 112°; monoclinic prismatic (a : b : c=0-5141 : 1 : 0-4824, 
P = 81°5'). 4-Chloro-3-nitrobenzophenone, short, light yellow 
prisms, m. p. 105°; rhombic bipyramidal (a: 6 : c=0-9363 :1:0-5740). 
4-Chloro-4'-nitrobenzophenone, light yellow, flat needles, m. p. 
100-8°; triclinic pinacoidal (a : 6 : c— 1-166 : 1 : 0-995, a = 119° 27', 
p = 122° 36', y = 89° 40'). 4-Bromo-3-nitrobenzojphenone, light 
yellow, flat needles or prisms, m. p. 113°; rhombic bipyramidal 
(a: b : c— 1-5453 :1 :0-3847). 4-Bromo-3-aminobenzophenone, light 
yellow tablets, m. p. 85°; monoclinic prismatic (a : b : c= 
1-9883 : 1 : 1-1745, p = 86° 58'). 4 : 4'-Dibromo-3-nitrobenzophen- 
one, yellow needles, m. p. 119-5°; monoclinic sphenoidic (?) 
(a : b : c =.2-6352 : 1 : 4-4498, (3=89° 10-75'). 4-Bromo-3 : 4'-dinitro- 
benzophenone, long, light yellow needles, m. p. 139-5°; rhombic 
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bipyramidal (a : b : 1-6350 :1 :1-288). 4-Methylbenzophenone, 

monoolinio prismatic (a : b : c== 10117 :1 : 0*4118, p=84°46'); a 
second form is rhombohedral and hemimorphic (a : c=l : 1*2254). 
3 : 4'-Dimethy lbenzophenone, m. p. 82°; monoclinic prismatic 
(a : b : c«l-0409 :1 : 0-4154, p=88° 15'). 2 : 5-Dimethylbenzophen- 
one, m. p. 36°; rhombic bipyramidal (a : b : c=0-8371 :1 : 0-4048). 
2:4: 6-Trimethylbenzophenone, m. p. 35°; rhombic bisphenoidio 
(a: b : c=0*7682:1:0-2243). 2-Bromo-4-ethoxybenzophenone, prisms, 
m. p. 79*5°; rhombic bipyramidal (a:b: c=0*6907 :1 : 0-6915). 

G. W. R. 

Hydroxynaphthaquinone. IV. New Derivatives of 2 : 3 : 8- 
Tribromo - 5 - hydroxy -1:4- naphthaquinone. Alvin 8. 

Wheeler and T. M. Andrews (J. Amer. Chem. Soc ., 1921, 43, 
2582—2587; cf. A., 1919, i, 490).—Further evidence is given of 
the marked reactivity of the bromine atom in position 8 in 2 : 3 : 8- 
tribromo-5-hydroxy-l : 4-naphthaquinone. It can be replaced by 
chlorine or by hydroxyl, phenylamino-, o-tolylamino-, p-tolyl- 
amino-, or p-bromophenylamino-groups. If the bromine atom in 
position 8 is first replaced by a hydroxyl group and the product 
then reduced by zinc dust in acid solution, a dibromotetrahydroxy- 
naphthalene is obtained, but if zinc dust in alkaline solution is 
used, a tetrahydroxynaphthalene is obtained. Reduction of the 
original tribromonaphthaquinone with zinc dust in acid solution 
gives a tribromotrihydroxynaphthalene. The sodium salt of 
2:3: 8-tribromo-5-hydroxy-l : 4-naphthaquinone gives ethers when 
boiled with alkyl haloids. 

The following new compounds are described : 

1:4:5: 8-Tetrahy droxy naphthalene, m. p. 224°. 2 ; 3-Dibromo- 
1:4:5: 8 -tetrahydroxynaphthalene, C 10 H 2 Br 2 (OH) 4 , m. p. 164—- 
166°, giving a tetra-acetyl derivative, m. p. 149—150°. 2 : 3 -Di- 

bromo-8-hyaroxy-5-acetoxy-\ : 4-naphthaquinone, m. p. 197°. 2:3:8- 
Tribromo-l : 4 : 5-trihydroxynaphthalene, m. p. 106—107°, giving a 
triacetyl derivative, m. p. 219—220°; and with water a compound, 
m. p. 168°. 2 : S-Dibromo-S-hydroxy-b-methoxy-l : 4-naphthaquinone, 
m. p. 209—210°, and 2: 3-dibromo-8-hydroxy-5-ethoxy-l: 4-naphtha¬ 
quinone, m. p. 134—136°, giving a sodium salt, which dyes silk a 
champagne colour. 8 -ChXoro-2 : S-dibromo-5-acetoxy-l : 4-naphtha¬ 
quinone, m. p. 159*5—160°. 

By boiling tribromojuglone in alcoholic solution with certain 
aromatic bases, the following arylamino-derivatives were obtained : 
2 : 3-Dibromo-5-hydroxy-8-anilino-l : 4-naphthaquinone, m. p. 234*5— 
235-5°; 2 : 3-dibromo-5-hydroxy-8-o-toluidino-l : 4-naphthaquinone 9 

m. p. 187*5—189°; 2 : Z-dibromo-o-hydroxy-8-p-toluidine-\ : 4- 
naphthoquinone, m. p. 216—217°; 2:8-dibromo-5-hydroxy-8-p- 

bromoanilino-l : 4-naphthaquinone, m. p. 254—256°. With p-nitro- 
aniline a compound, m. p. 159*5—160°, containing a high percentage 
of bromine was obtained. W. G. 

Production of Hydroxy-derivatives of Anthraquinone. 
Arthur Hugh Davies and Scottish Dyes, Ltd. (Brit. Pat. 
174101).—Dihydroxyanthraquinones are obtained by heating in 
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an autoclave monochloroanthraquinones and solutions of alkali 
hydroxides in presence of oxidising agents such as chlorates or 
nitrates. For example, alizarin is obtained by heating a mixture 
of 78 parts of 2-chloroanthraquinone, 275 parts of sodium hydroxide, 
11*3 parts of sodium chlorate, and 850 parts of water for twenty- 
four hours at 170°. The reaction mixture is diluted with 2000 
parts of water, boiled, filtered, and the residue again extracted 
with boiling sodium hydroxide solution. From the combined 
filtrates, the alizarin is precipitated by the addition of hydrochloric 
acid. G. F. M. 

Alizarin-iron Lakes. Arthur W. Bull and J. R. Adams 
(J. Physical Chem ., 1921, 25, 660—664).—The adsorption isotherm 
of AyiO-sodium hydroxide by hydrated ferric oxide has been 
determined at 22°. The adsorption of sodium'alizarin by hydrated 
ferric oxide suspensions was also determined at the same tempera¬ 
ture and the amount of sodium hydroxide set free ascertained; this 
quantity was found to be small in all cases. The influence of 
alizarin on the adsorption of sodium hydroxide by ferric hydroxide 
is also found to be very small. The experimental data indicate 
that the iron-alizarin lake described by Biltz (A., 1906, ii, 78) is 
not a true chemical compound ferric alizarate, but an adsorption 
complex of ferric hydroxide and sodium alizarin. J. F. S. 

Arylaminoanthraquinone Derivatives. A. Luttringhaus 
and L. Eifflaender (U.S. Pat. 1394851).—The preparation is 
effected by treating an aminoanthraquinone compound containing 
one or more amino-groups (substituted or unsubstituted) with 
metal arylamides in the presence of primary amino-compounds 
such as aniline. For example, l-amino-4-anilino-2-methylanthra- 
quinone is obtained when magnesium shavings are boiled with 
aniline and sodamide, and the magnesium anilide caused to react 
with l-amino-2-methylanthraquinone, the product being extracted 
with acetone and reerystallised from glacial acetic acid. Variations 
of the process are described by means of which the following may 
be prepared: l-amino-4-anihno-2-methylanthraquinone (violet- 
black prisms, m. p. 244°), (?) l-amino-4-anilinoanthraquinone 
(m. p. 232°), l-amino-4-p-toluidino-2-methylanthraquinone, di- 
anilinoanthraquinone (dark violet crystals, m. p. 152°). The last- 
named compound, whe/i oxidised with air in aniline solution at 90° 
containing some sodium or potassium hydroxide, yields anthra- 
quinonedihydro-A-phenylphenazine, m. p. 233°. 

Similar reactions may be applied to the aminochloroanthra 
quinones. Chemical Abstracts. 

A New Class of Coloured Reduction Products of 1-Benzoyl- 
anthraquinones or of 2 : 3-Phthaloylbenzophenones. Alfred 
Schaarschmidt (Ber., 1922, 55, [£], 489; cf. A., 1915, i, 566, 696; 
1916, i, 408).—A reply to Scholl (A., 1921, i, 872). H. W. 

Amino- and Anilino-phenanthraquinones. Kurt Brass and 
Erwin Ferber {Ber., 1922, 55, [JB], 541—556). Vat dyes cannot 
be prepared by interaction of phenanthraquinone with p-diamines 

n* 2 
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in the same way as from a-naphthaquinone (Pummerer and Brass, 
A., 1911, i, 654; Brass and Papp, A., 1920, i, 398; Brass, A., 1912, 
i, 1874) or anthraquinone (D.R.-P. 230409, 243489). Instead, 
valueless, dark coloured products of high melting point are obtained. 
After attempts to prepare 2-anilinophenanthraquinone , C^qH^O^N, 
a black powder, by interaction of 2-bromophenanthraquinone with 
aniline, or acetanilide, or derivatives, had failed, this compound 
was obtained by heating 2-aminophenanthraquinone (best obtained 
from the nitro-derivative by means of sodium hyposulphite or 
sodium hydrogen sulphide) with bromobenzene and pyridine at 
160—170° in presence of copper. From 2 -acetylaminophenanthra- 
quinone , C 16 H 11 0 3 N, reddish-violet needles, m. p. 324° (decomp.), 
ethyl bromide and pyridine at 180°, 2 -ethijlaminophenanthraquin- 
one , C 16 H 13 0 2 N, crystallising in violet-black nodules, is ob¬ 
tained. 2-Acetylamino-Q : 10 -phenanthraquinyl diacetate , C 20 H 17 O 5 N, 
needles, m. p. 228°, results from the acetylating reduction of 
2-aminophenanthraquinone. 2‘Op-Dinitroanilinophenanthraquinone , 
C 20 HuO 6 N 3 , m. p. 280°, from chloro-2 : 4-dinitrobenzene, is easily 
concerted into 2-op -dinitroanilinodiphenyleneglycollic acid , a brown, 
amorphous powder [ lead salt (C 20 H 12 O 7 N 3 ) 2 Pb]. Similarly, 2-oo'p- 
trinitroanilinophenanthraquinone , C 20 H 10 O 8 N 4 , minute reddish-brown 
plates, m. p. 304 —305°, furnishes 2-oo'p-trinitroanilinodiphenylene- 
glycollic acid, C 20 H 12 O 9 N 4 [ lead salt (C 2 oH u 0 9 N4) 2 Pb]. 4-Amino- 
phenanthraquinone is best prepared from the nitro-derivative by 
means of sodium hydrogen sulphide. 2-Bromo-9 : 10-phenan- 
thraquinyl dibenzoate (D.R.-P. 151981) is best prepared by 
benzoylation of a solution of the 2-bromophenanthraquinone in 
sodium hyposulphite solution in presence of hydrogen, and does not 
react with aniline. J. K. 

Syntheses by means of Sodamide. X. The p-Amino- 
benzylidene- and p-Aminobenzyl-camphors and some of their 
Derivatives. Albin Haller and Paul Boudin (Ann. Chim ., 
1922, [ix], 17, 5—25). —Depolymerised p-aminobenzaldeliyde con¬ 
denses with d-camphor in the presence of sodamide, giving d-j>- 
aminobevzylidenecamphor, m. p. 133°; [a] D +745° (in alcohol), which 
gives an acetyl derivative, m. p. 208°; [a] D +427°; a hydroihloridc , 
m. p. 184° (decomp.), a hydrobromide, m. p. 208° (decomp.), and a 
sulphate. When the sulphate is treated with potassium nitrite and 
sulphuric acid in alcoholic solution, it yields benzylidenecamphor, 
but in aqueous solution the product is p-hydroxybenzylidenecam- 
phor, m. p. 207°. When p-aminobenzylidenecamphor is diazotised 
and the product submitted to the Sandmeyer reaction, p-chloro- 
benzylidenecamphor, m. p. 109°; [a] D +385°; p-bromobcnzylidenecam- 
phor, m. p. 134°, or p -cyanobenzylidenecamphor, m. p. 162°, b. p. 
251°/16 mm. (decomp.); [a] D +425°, are obtained. If the diazonium 
salt is coupled with p-naphthol, $-hydroxynaphthalene-l-azo-p-benzyl - 
idcnecamphor, m. p. 220°, is the product, p -Aminobenzylcamphor, 
m. p. 82°; [a] D +214°, is obtained by reducing the benzylidene 
compound in alcoholic solution with sodium amalgam. Tho 
following compounds derived from it are described, p -Acetyl- 
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aminobenzylcamphor , m. p. 172°; [a] D +176°; benzylcamphor, 
m. p. 52°; p -hydroxybenzylcamphor, m. p. 184°; [<x] D +406°; 
p -chlorobenzylcamphor, m. p. 73°; [a] D 92 , 9°; p-bromobenzylcamphor , 
m. p. 90°; [a] D +87*9°; p-cyanobenzylcamphor , m. p. 145°; [a] D 
+334*5°, and fi-hydroxynaphthalene-l-azo-p-benzylcamphor , m. p. 
129°. W. G. 

Biogenesis of Oil of Peppermint. R. E. Kremers (J. Biol. 
Chem., 1922, 50, 31—34).—An investigation of the cohobated oils 
of American and Japanese peppermints showed that the latter 
consisted almost wholly of pulegone, whilst the former contained 
menthone and menthol as main constituents, and, in addition, 
1 -methylcycfohexan-3-one. Acetone was present in the cohobated 
aqueous distillate. 

Schemes for the possible biogenesis of the-main constituents 
of the oils of peppermint (Mentha piperita) and spearmint ( Mentha 
spicata ) are outlined. E. S. 

Oil of Satureja montana of Italian Origin. P. Leone and 
E. Angelescu ( Oazzetta , 1921, 51, ii, 386—390).—This oil contains 
28% of carvacrol, 1'58% of esters, 10% of alcohols which have 
not been identified, 27% of cymene, and 14% of dipentene (cf. 
J. Soc. Chem. Ind., 1922, 269a). T. H. P. 

Oil of Thymus vulgaris of Italian Origin. P. Leone and 
E. Angelescu ( Gazzetta , 1921, 51, ii, 391—395).—This oil contains 
38% of phenols consisting almost solely of thymol, 19% of free 
alcohols probably composed mostly of borneol and linalool, 18% 
of cymene, and small proportions of esters and free acids (cf. J. Soc. 
Chem. Ind ., 1922, 269a). T. H. P. 

The Composition of the Essential Oil of Turpentine from 
Aleppo. Georges Dupont (Compt. rend., 1922,174, 395—398).— 
The essential oil of turpentine from Aleppo contains a small amount 
of material which does not distil over except at a temperature 
much higher than the boiling point of pinene. This fraction is 
found to consist of i-bornyl acetate and a sesquiterpene not identified, 
the composition of the fresh essence being approximately d-pinene 
95%, ^-bornyl acetate 1*14%, sesquiterpene 3*8%. W. G. 

Estimation of the Molecular Magnitude of Caoutchouc by 
Chemical Methods. C. Harries and Fritz Evers (JFiss. 
Verdffentl. Siemens-Konzem, 1921, 1, 87—95).—Reduction of the 
dihydrochloride of caoutchouc in ethylene dichloride solution by 
means of zinc dust, yields a large amount of a-hydrocaoutchouc 
as a light yellow, amorphous, somewhat elastic mass melting 
between 120° and 130°. From its molecular weight in bromoform, 
it appears to be a polymeride of C 35 H 62 or C 40 H 70 . a-Hydro- 
caoutchouc is readily converted into an ozonide and yields a hydro¬ 
chloride (m. p. 190—195°) and a bromide. The conclusion is 
drawn that the caoutchouc molecule contains 35 or 40 carbon 
atoms, most probably the latter, and that the structural formula 
contains eight CH 2 *C(CH 3 );CH*CH 2 groups joined together in a 
32-atom ring. ~ A. R. P. 
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Ring Opening in the Benzopyrylium Series. Herman 

Decker and Paul Becker ( Ber ., 1922, 55, [J3], 375—394; cf. 
Decker and Fellenberg, A., 1907, i, 950; 1909, i, 116; Decker 
and Felser, A., 1908, i, 906, 1003).—The interest in the benzo¬ 
pyrylium dyes has been enhanced greatly by the discovery of the 
wide distribution in plants. Examination has now been made 
of the opening of the ring of a pyranol which does not contain a 
hydroxyl group. A suitable initial material is found in the product 
of the condensation of deoxybenzoin with salicylaldehyde. The 
changes which have been realised are expressed by the following 


scheme : C 6 H 4 <C 


CH—CPh 


c 6 h 4 < 


CPh 

CPh-OH 


H-C-C 6 H 4 -OH 

Ph-C-COPh 


H-C-C 6 H 4 -OH 

COPh-OPh 


OH*C 6 H 4 *CHO+CH 2 Ph*COPh. The phenomena are very closely 
similar to those observed when coumarin is treated with solutions 
of alkali hydroxides. 

The relationships of the pyranols to the anthocyanidanoles is 
also discussed. The parent substance of the latter appears to be 
3:5: 7-trihydroxy-2-phenylbenzopyran (annexed 
V! . formula) which may be expected to pass by fission 

Y |OH of the ring into the derivative of vinyl alcohol, 

HOk JJ JPh C 6 H 2 (OH)o-CH!C(OH)-COPh, and subsequently 
into the ketone, C 6 H 2 (OH) 3 -CH-CO*COPh. The 
u latter would decompose into benzoic and formic 
acids, which have been observed frequently, and methylphloro- 
glucinol, which has not been isolated up to the present. 

Deoxybenzoin condenses with salicylaldehyde in hydrochloric 
acid solution to give 2 : 3-diphenylbenzopyrylium chloride in 88*5% 
yield (cf. Decker and Fellenberg, loc. cit.); if the condensation 
is arrested by the addition of carbon dioxide or acetic acid when 
the mixture has attained its maximal colour, o-coumarophenone is 
precipitated in quantitative yield. 2 : 3-Diphenylbenzopyran-2-ol 
(formula TI), almost colourless plates, m. p. 123—124°, is obtained 
by the gradual addition of a solution of the double salt of ferric 
chloride and 2.3-diphenylbenzopyrylium chloride in glacial acetic 
acid to water; it is almost unaffected by cold, dilute hydrochloric 
acid or sodium hydroxide solution, but dissolves readily in the hot 
reagents. It reacts readily with hot aliphatic alcohols, yielding 

^CH’CPh ° 

the corresponding ethers, ^ 6 ^4 < ^o--CPh*OAlk ether, m. p. 


77—78°; methyl ether , m. p. 75—76°; propyl ether , coarse prisms, 
m. p. 70—71°; iso butyl ether , prisms, m. p. 68—69°. The ethyl 
is converted into the isobutyl compound when warmed with an 
excess of isobutyl alcohol). If the crystalline carbinol is warmed 
with sodium hydroxide solution (1%) until the maximal intensity 
of colour is developed and the solution is then cooled, trans-a- 
phenyl-o-coumarophenone [a-salicylylidenedeoxybenzoin] (formula 
IV) is deposited in the form of the characteristic sodium salt, dark 
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red, lustrous needles (+3H 2 0), from which the free substance, 
pale red needles, m. p. 154—155°, is liberated by carbon dioxide. 
The latter is re-converted by hydrochloric acid into 2 : 3-diphenyl- 
benzopyrylium chloride, which is identified as the additive com¬ 
pound with ferric chloride. a-Phenyl-o-coumarophenone is isomerised 
when heated at its melting point or in the presence of boiling 
toluene to phenylbenzopyranol, m. p. 123—124°. It is hydrolysed 
by boiling alcoholic sodium hydroxide solution to deoxybenzoin 
and salicylaldehyde. It is converted by methyl sulphate in the 
presence of sodium hydroxide into the corresponding ether , 
OMe*C 6 H 4 *CHICPhBz, pale yellow, lustrous needles, m. p. 141°. 

The analogy of phenylbenzopyranol with coumarin suggests 
that, under the action of alkali hydroxide, the sodium salt of an 
unstable cis -phenyl-o-coumarophenone is initially formed which 
passes into the more stable trans-v&nety. This appears to be the 
case, since an emulsion of the carbinol is dissolved immediately 
by sodium hydroxide with the formation of a yellow solution 
from which concentrated sodium hydroxide precipitates an amor¬ 
phous yellow salt. Attempts to isolate the free m-phenyl-o- 
coumarophenone (formula III) were unsuccessful owing to its 
immediate re-conversion into phenylbenzopyranol. Its inter¬ 
mediate existence is, however, placed beyond doubt by the isolation 
of its methyl ether , irregular hexagonal platelets, m. p. Ill—112°. 

The action of sodium hydroxide on an alcoholic solution of 
deoxybenzoin and salicylaldehyde leads to the formation of a 
polymeride of the latter, colourless leaflets, m. p. 120—121°, in 
place of the desired diphenylcoumaroketone. 

It appeared desirable to follow the sequence of changes with 
a benzopyrylium salt which leads to the production of a ketone 
of established constitution. This is effected with 2-phenylbenzo¬ 
pyranol. The colourless emulsion of the latter is slowly dissolved 
by sodium hydroxide, probably with initial formation of the 
cts-ketone; when, however, the solution has attained its maximal 
intensity of colour, it yields trans- coumarophenone when treated 
with carbon dioxide or the sodium salt of this compound when 
treated with concentrated sodium hydroxide. Protracted wanning 
of the alkaline solution of trans- coumarophenone leads to the almost 
quantitative production of acetophenone and salicylaldehyde. 

H. W. 

The Xanthone Series. Anna Marie v. dem Rnesebeck and 
Fritz Ullmann (Ber., 1922, 55, [J3], 306—316).—A con¬ 
tinuation of the work of Ullmann and Schmidt (A., 1920 i, 53). 

3 :6-Dichlorophthalic anhydride condenses with 2 >-cresol in the 
presence of aluminium chloride and acetylene tetrachloride to form 
3 : 6-dichloro-2-])-hydroxy-m4oluoylbenzoic acid , 

OH-C 6 H 3 Me*C6-CeH 2 CL-CO a H, 

pale brown needles, m. p. 187°. The latter is transformed by 
boiling potassium carbonate solution (20%) into l-chloro-2- 

methylmnthme-S-carboxylic acid > C0 2 H*C 6 H 2 Cl < C^Q^ > C 6 H 3 Me, 
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pal© yellow needles, m. p. 286° (corr., decomp.), the potassium 
salt of which is described. When heated above its melting point, 
the acid loses carbon dioxide and gives 7 -chbro-2-methylxanthone, 
colourless needles, m. p. 169° (corr.). The acid contains a mobile 
halogen atom, and is therefore converted by potassium phenoxide 
in the presence of copper powder into 7 -phenoxy-2-methylxanthone-8- 
carboxylic acid y colourless needles, m. p. 270—280° (corr.), according 
to the rate of heating (the sodium salt is described). The phenoxy- 
acid is transformed by concentrated sulphuric acid or, preferably, 
by successive treatment with phosphorus pentachloride and 
aluminium chloride into 2 -methyldixanthone, 


C«H a Me<^>C 6 H 2 <^>C 


6 h 4 , 


NPh 


pale yellow needles, m. p. 349—352° (decomp.), which is converted 
by hydrazine hydrate into the corresponding azine , C 21 H 12 0 2 N 2 , 
long, vivid yellow, matted needles, m. p. 273° (decomp.), which 
gives a hydrochloride , CgjH^OjjNgCl, red needles, m. p. about 274° 
(decomp.). 7-Chloro-2-methylxanthone-8-carboxylic acid yields 
only traces of methylanilinoxanthonecarboxylic acid when heated 
with aniline and copper powder, the chief product being 1-anilino - 
2-methylxanthone , yellowish-green needles, 
m. p. 255—259° (corr.). 7 -Chloro-N-phenyl-2 - 
methylpyridazonexanthone (annexed formula), 
yellow needles, m. p. 264—266° (corr.), is 
readily obtained by heating 7-chloro-2- 
methylxanthone-8-carboxylic acid with 
phenylhydrazine; it is converted by boiling 
aniline in the presence of potassium and 
copper acetates into l-anilino-N-phenyl-2-methylpyridazonexanthone , 
unusually slender, yellowish-green crystals, m. p. 257—258° (corr.). 

3 : 4;-Dichloro-2-p-hydroxy-m.-toluoylbenzoic acid , m. p. 265° 
(corr.), is prepared from 3 : 4-dichlorophthalie anhydride in the 



NPh 

v°I 


manner described for the 3:6-dichloro-isomeride. 
It is converted readily by boiling alkalis into 
5-chlorO’2-methylxanthone-8-carboxylic acid , pale 
brown needles, m. p. 289—295° (corr.), in which 
Me the halogen atom is not replaced by boiling 
aniline in the presence of copper powder. The 
acid is transformed by boiling phenylhydrazine 
into 5- chloro - N - phenyl - 2 - methylpyr idazonexan - 
thone (annexed formula), long, thin needles, m. p. 266—271° (corr.). 

H. W. 


Cl 


Some Reactions of Benzanthrone. Arthur George Perkin 
and George Douglas Spencer (T., 1922, 121, 474—482). 


Cinchona Alkaloids. XXIII. Nomenclature and Isomerism 
Phenomena. Paul Rabe {Ber., 1922, 55, [B], 522—532; cf. 
A., 1921, i, 438).—For the parent substance (I) of the cinchona- 
alkaloids, the name “ ruban ” is suggested, as a basis of 



ORGANIC CHEMISTRY. 


i. 361 


nomenclature, indicative of their occurrence in the Rubiacece , 

_ whilst the compound (II) 

{ 7 , 0 U_CH <H) *CH w—4*’from which the toxins are 

V 1 * 2 V 2 \—' derived is termed ruba - 


~CH 2 < 6) 

(I.) 


i, CH'CH 2 ( j) *CH 2 ( 2 U NH (1) 


{7 ,Qjj_CH <H) *CH (9) —'v ** i^N ^ Tom w ^ch the toxins are 

i 2 i 2 \—/ derived is termed ruba - 

(4) CH*CH 2 (3) *CH 2 (2) *N (1) // V toxan. Objection is taken 

(fijAxr r _pxr (6 ) \—/ to the extension of the term 

2 (I) 2 “quinatoxm” to those 4- 

_ quinolyl ketones (Ruzicka, 

PH_fjH w-OH A > 1921 »h 585 ) not derived 

on 2 tn 2 \ frQm 9 _ rubatoxanone< 0f 

(4, CH'CH 2 ( {, *CH 2 (2U NH (l) /(' the thirty-two stereoisome- 

(bjAtt _pxr (o / rides of 3-vinyl-9-rubanol 

2 (II) 2 (cinchonine) to be antici¬ 

pated from the presence of 
four asymmetric carbon atoms, with an asymmetrictervalentnitrogen 
atom, only sixteen are actually capable of existence, owing to the 
fact that the nitrogen atom and one of the carbon atoms constitute 
the terminals of the quinuclidine bridge. Similarly, only those 
9 -rubatoxanones in which the configuration of the atoms and groups 
attached to the nitrogen atom of the piperidine ring is suitable 
can give rise to 9-rubanones. Probably for this reason, the yield 
of 9-rubanone from 9-rubatoxanone (see following abstract) is 
only 50% (a methoxyrubatoxanone gave a similar result), although 
those rubatoxanones derived from the alkaloids themselves by the 
Pasteur rearrangement, and therefore having the necessary con¬ 
figuration, under similar conditions furnish yields of at least 
80%. J. K. 


Cinchona Alkaloids. XXIV. Synthesis of Vinyl-free 
Quinatoxins and Quinaketones. Paul Rabe, Karl Kind- 
ler, and Otto Wagner ( Ber ., 1922, 55, [JS], 532—541).—An 
account of the synthesis, previously foreshadowed (A., 1920, i, 
78), of 6'-methoxy-9-rubatoxanone and of 6'-methoxy-9-rubanone. 
Ethyl p-4-piperidylpropionate, for the preparation of which 
improvements are described, furnishes a 1-benzoyl derivative, 
CivH^OgN, a yellow oil, b. p. 240°/8 mm., from which, by con¬ 
densation with ethyl cinchonate and subsequent hydrolysis, 9 -r^ 6 a- 
toxanone is obtained as a viscid, yellow oil, with a bitter taste, 
and showing the reactions of the cinchotoxins ( platinichloride , 
Ci 7 HgQ0N 2 ,H 2 PtCl 6 ,2H 2 0). From its 8-5romo-derivative (dihydro- 
bromide , yellow crystals, m. p. 184°), 9-rubanone is obtained in 
50% yield by the action of sodium carbonate solution; it forms 
a viscid, yellow oil, with a bitter taste ( picrate , C 28 H 21 0 8 N 6 , yellow 
needles, m. p. 170—180°). A similar series of compounds follows 
from the replacement of ethyl cinchonate by ethyl quinate in 
the above reactions. &-Methoxy-9-rubatoxanone (platinichloride , 
Ci 8 H 22 0 2 N 2 ,H 2 PtCl 6 ,2H 2 0, sinters at 265° and melts at 278—285° 
after drying in a vacuum; monopicrolonate , C 28 H 30 O 7 N 6 , m. p. 
152°; monopicrate , an oil) is a viscid, reddish-yellow oil, with a 
bitter taste, and exhibits the reactions of the quinatoxins. 
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§'-Methoxy-§-rubanone, from 8-bromo-6'-methoxy-9-rubatoxanone 
in 40% yield, is an oil with a bitter taste and showing the reactions 
of quininone; it gives a picrate , C^H^OaNr, sintering at 168°, 
m. p. 173—174°. The monopicrolonate , C2 8 H 28 0 7 N 6 , m. p. 148— 
150 , the platinichloride, Ci 8 H2o02N2,H 2 PtCl 6 ,2H 2 0, needles, m. p. 
300°, preceded by sintering at 260°. J. K. 

Strychnos Alkaloids. XXX. Reactions of Cacotheline. 
Hermann Leuchs, Fritz Osterburg, and Hans Kaehrn ( Ber ., 
1922, 55, [£], 564—572; cf. A., 1921, i, 883).—The preparation of 
cacotheline [a name unfortunately given to the nitrate of a base] is 
described. Like methylcacotheline (A., 1920, i, 178), it contains the 
quinone grouping, CO . . . CO, a nitro-group, secondary and 
tertiary nitrogen atoms (the latter as nitrate), a carboxylic, and a 
secondary alcoholic group. Cacotheline base methyl ester hydro¬ 
chloride , Co 2 H^ 4 0 7 N 3 C1,H 2 0, forms reddish-brown needles; the 
ethyl ester hydrochloride, C^HgqO-^gCljSHgO, crystallises in small 
needles. The oxime of cacotheline base, C 21 H 2 o0 7 N 4 ,4H 2 0, forms 
yellow needles [sulphate, (C 21 H 2 o0 7 N 4 ) 2 ,H 2 S0 4 ,a:H 2 0, yellow 
needles; acetate, C 2 jH 22 0 7 N 4 ,C 2 H 4 02,4H 2 0, yellow needles; nitrate, 
C2iH 2 20 7 N 4 ,HN03± 2 6, prisms; hydrobromide, 
C 21 H 22 0 7 N 4 ,HBr,3H 2 0; 

methyl ester, C 22 H 24 0 7 N 4 , brown needles; ethyl ester, gelatinous]. 
The oxime hydrochloride, C 21 H230 7 N 4 C1,3H 2 0, prepared from 
cacotheline and hydroxylamine hydrochloride, crystallises in yellow 
needles and yields a methyl ester, C 22 H 25 0 7 N 4 C1,4H 2 0, yellow prisms 
or needles, and a gelatinous ethyl ester. The oxime is recon¬ 
verted by nitric acid into cacotheline, and by reduction into a 
diaminophenol (trihydrobromide, C 21 H 27 0 3 N 4 Br 3 , brown needles or 
leaflets). The methyl ester of a nitrosoamine, C 22 H 25 0 6 N 5 , green 
prisms, results from the action of methyl alcoholic ammonia on 
the methyl ester of the oxime hydrochloride. Cacotheline base 
monophenylhydrazone , C 27 H 27 0 6 N 5 ,4H 2 0, brownish-yellow prisms, is 
prepared from its hydrochloride, C 27 H 28 0 6 N 5 C1,3H 2 0, yellow leaflets, 
which is obtained from the corresponding oxime. Cacotheline mono - 
semicarbazone , C 22 H 24 0 7 N 6 ,HN0 3 ,3H 2 0, yellow needles, is con¬ 
verted by alkali into the monosemicarbazone of the free base, 
C 22 H 24 0 7 N 6 ,4H 2 0, yellow needles or prisms. Cacotheline base 
methyl?nethosulp}uite, C 23 H 27 0 11 N 3 S, yellowish-brown leaflets. 

j K 

Some Compounds of Piperidine with Haloids. Clifford 
S. Leonard (J. Amer. Chem. Soc., 1921, 43, 2618 — 2626). — A 
new series of haloid compounds may be prepared from piperidine 
by reaction with haloids of tervalent arsenic, antimony, and phos¬ 
phorus and of quadrivalent silicon, tin, and titanium in normal 
heptane as solvent. These new compounds are considered to be 
piperidinium compounds and to correspond with Werner’s primary 
compounds. Confirmation of this belief is afforded by the fact 
that they themselves further unite with metallic salts as does 
ammonium chloride. Thus the piperidine-arsenic compound gives 
a crystalline additive complex with lead iodide and a pale yellowish- 
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green compound with mercuric iodide. The following compounds 
are described : Arsinetri-bpiperidinium chloride , As(C 6 H 10 N,HC1)o, 
crystallising in white needles, m. p. 238°, giving additive compounds 
with lead iodide, mercuric iodide, and arsenic tri-iodide. Stibine - 
tri-l-piperidinium chloride , Sb(CrHj 0 N,HCl) 3 , m. p. 235°. Silicane - 
tetra-bpiperidinium chloride , Si ( vJELjJS , H Cl ) 4 , m. p. 238°. Dichloro - 
stannanedi-bpiperidinium chloride , SnCl 2 (C 6 H 10 N,HCl) 2 , m. p. 201°. 
Titananetetra-bpiperidinium chloride , Ti(C 6 H 10 N,HCl) 4 , which was 
very unstable and could not be obtained pure. A phosphorus 
compound was also prepared, but could not be isolated in a sufficiently 
pure state for analysis. 

These compounds could be hydrolysed with dilute alkali and the 
free piperidine distilled into standard acid and estimated. This, 
coupled with the estimation of chlorine in the distillation residues, 
served as the method of analysis, as carbon could not be estimated 
by the combustion method. 

a-Methylamyl iodide reacts with piperidine in heptane to give 
a-methylamylpiperidinium iodide , C 6 H 13 ‘C 5 H 10 N,HI, m. p. 133°. 
This is considered to be analogous in structure to the piperidine- 
metalloid compounds described above. W. G. 

The Constitution of some Ferri-chloride(-thiocyanate, 
-nitrate) Compounds with Pyridine or Quinoline. R. F. 

Weinland and A. Kissling ( Z . anorg. Chem 1921, 120, 209— 
231).— A large number of new complex compounds containing ferric 
chloride and pyridine or quinoline, with or without other con¬ 
stituents, have been prepared and formulae suggested for them. 
It is pointed out that the constitution of such compounds is much 
more difficult to decide than that of similar cobalt and chromium 
compounds on account of the greater mobility of the constituents 
and the necessity for working in non-aqueous solutions. To account 
for the composition of the majority of the compounds under con¬ 
sideration, it is necessary to assume a complex anion containing 
two atoms of metal, each having the co-ordination number 6. 
Assuming that one, two, or three chlorine atoms may form a bridge 
between the two atoms of iron, complex anions of the following 
types are possible: 


Cls Cl 

Cls /Cl 

Cl~Fe Cl- Fe ' Cl 
Cl Cl 

Cl CU 


Cl Cl 

CfW. -Cl^/Cl 

. n ,Xi l e ni 


Cl 

Cl 


Cl 

Cl 


CK CK Cl 
Cl-^Fe CHFe Cl 
CK CK ' Cl 


The chlorine atoms can be replaced by other groups in the usual 
way. The following compounds are described. 

(1) Pyridinium teirachloroferrate , [FeCl 4 ]HC 6 H 5 N, crystallises 
from a concentrated hydrochloric acid solution of its constituents 
in bright yellow needles, stable in dry air. 

(2) Tripyridinium-/x-trichloro-hexachlorodiferrate, 

2FeCl„3HCl,3C 6 H B N, 

is not new, and is the most readily prepared of these compounds. 
The formula suggested is [Cl J iFeiCl 3 sFe:Cl 3 ]H 8 (CjH 5 N)j. 
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(3) Tetraquinolinium~ix-dichloro-cx^t^hlorodiferrate, 

[F© 2 CL 0 ]H 4 (CoH 7 N) 4 , 

forms olive-green crystals of rhombohedral habit from alcoholic 
or aqueous hydrochloric acid solution. 

(4) Tetrapyridinium-fx-dicMorodinitrctiohexachbrodiferrate, 

[Fe 2 Cl 8 (N0 3 ) 2 ]H 4 (C 6 H 5 N) 4 , 

crystallises from an aqueous solution of ferric nitrate and pyridine 
hydrochloride in yellow needles. The corresponding quinoline salt 
is similar, and both are stable in dry air. 

(5) Pentapyridinium - f.i-chlorodecachlorodiferrate y 

[Fe 2 Cl 11 ]H 6 (C 5 H 6 N) 5 , 

was obtained in the form of green leaflets from an alcoholic solution 
of (2) and pyridine hydrochloride in the mol. ratio 1 : 10 to 1 : 20. 
It is very hygroscopic and unstable. 

(6) Tripyridinium-hexachloroferrate , [FeCl 6 ]H 3 (C g H 6 N) 3 , is ob¬ 
tained instead of (5) when a greater proportion of pyridine hydro¬ 
chloride is used, and forms unstable pale green leaflets. 

(7) Tripyridinium-fi-dichloro-heptachloropyridinediferrate, 

. t , . [Fe 2 Cl 9 C 5 H 5 N]H 3 (C 6 H 5 N) 3 , 

is obtained by triturating (2) with 1 mol. proportion of pyridine in 
ether; it forms an orange, crystalline powder. The orange colour is 
characteristic of compounds containing pyridine in the complex anion. 

(8) Dipyridinium-fi-dichloro-hexachlorodipyridinediferrate, 

[Fe 2 Cl 8 (C 5 H 5 N) 2 ]H 2 (C 5 H 5 N) 2 ,HCl, 

can be obtained from (7) by crystallisation from alcohol, together 
with (10), and is closely related constitutionally to (11); it forms 
square, orange leaflets. 

(9) Dipyridinium-ix-dichloro-tetrachlorodinitratodipyridinediferrate , 
[Fe2^1 6 (N0 3 ) 2 (C 6 H 6 N) 2 ]H 2 (C 6 H 6 N) 2 , from an alcoholic solution of 
ferric chloride, pyridine, and lithium nitrate; brown aggregates of 
needles and prisms. By recrystallisation from alcohol,it reverts to (8). 

(10) Pyridinium-n-dichloro-pentachlorotripyridinediferrate f 

[Fe 2 Cl 7 (C 6 H 6 N) 3 ]H-C 6 H 6 N,HCl, 

is obtained in orange crusts from an alcoholic solution of (8) with 
pyridine. 

(11) Hexapyridine-fi’dichlorodiferridi(tetrachloroferrate) 

[Fe 2 Cl 4 (C 5 H 6 N) 6 ][FeCl 4 ] 2 , 

is obtained from a dry alcoholic solution of (2) with pyridine. 
It forms irregular, six-sided leaflets or tablets, deep brown in colour, 
and when freshly prepared can be recrystallised unchanged from 
alcohol, ethyl acetate, or acetone. Its probable constitution is 
discussed at length and the conclusion is that it probably contains 
a complex kation containing pyridine combined with two [FeCl 4 ] 
anions. 

(12) Dihydroxytetrapyridineferritetrachloroferrate, 

[Fe(OH) 2 (C 6 H f N) 4 ][FeCL], 

garnet-red, thick crystals from an alcoholic solution of ferric chloride 
(1 mol.) and pyridine (10 mols.). 

(13) Hydroxymethoxytetrapyridineferritetrachloroferrate 

[Fe(OH)(OMe)(C 6 H 6 N) 4 ][FeCl 4 ], 

forms a heavy, yellow, crystalline powder when (11) is crystallised 
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from methyl alcohol, or it can be prepared from its constituents 
in methyl alcohol. 

(14) Hydroxymethoxytetrapyridineferritetrathiocyanatoferrate is con¬ 
stituted analogously to (13). It forms a heavy, reddish-black, 
crystalline powder. 

(15) Octapyridine-y-dichlorodiferrichloride , [Fe 2 Cl 2 (C 6 H 5 N) 8 ]Cl 4 , 
obtained from a solution of anhydrous ferric chloride in pyridine, 
forms deep red crystals, decomposed by alcohol. 

The electrical conductivities of some of the compounds in alcohol 
were determined and confirmed, in the case of those compounds 
stable in alcohol, the constitutions given above. E. H. R. 

Preparation of Hydrogenated iV-Alkylpyridine-3-carboxyl- 
ates. Richard Wolffenstein (D.R.-P. 340873; from Chem. 
Zentr., 1921, iv, 1102).—A-Alkylhaloids of alkylpyridine-3-carb- 
oxylates are treated with metals and hydrogen haloids in the 
presence of non-hydrolysing solvents. For example, methyl 
pyridine-3-carboxylate-A-methochloride is dissolved in methyl 
alcohol. Tin is added and a current of hydrogen chloride is passed 
for three to four hours at 100°, whereby methyl l-methylhexahydro- 
pyridine-3-carboxylate is formed as a liquid, b. p. 86—89°/21*5 mm. 
The 1-methochloride of methyl pyridine-3-carboxylate can also 
be reduced without warming by tin and hydrogen chloride, using 
formic acid as a solvent. Ethyl pyridine-S-carboxylate-'N-ethiodide 
dissolved in alcohol may be similarly reduced by magnesium and 
hydrogen chloride. The products have therapeutic uses. 

G. W. R. 

Preparation of iV-Alkylhaloids of Methyl Pyridine- 
3-carboxylate [Methyl Nicotinate j. Richard Wolffenstein 
(D.R.-P. 340874; from Chem. Zentr., 1921, iv, 1102).—Methyl 
pyridine-3-carboxylate is treated with alkyl haloids. For example, 
methyl pyridine-3-carboxylate is heated at 100° under pressure 
with methyl bromide and methyl alcohol for forty-eight hours. 
After removal of methyl alcohol by distillation, the N-methobromide 
is obtained from the residue; it forms crystals, m. p. 71°. The 
N -methiodide forms light yellow crystals, m. p. 130°. The N -metho- 
chloride forms white crystals, m. p. 98°. The compounds have 
therapeutic uses. G. W. R. 

Free Ammonium Radicles. III. Existence of JV-Benzyl- 
pyridinium. Ernst Weitz and Richard Ludwig (.Ber ., 1922, 
55, [J5], 395—413).—In a previous communication (A., 1921, i, 
804), Weitz, Nelken, and Ludwig have described the isolation of 
a red, crystalline substance which gives deep blue solutions in 
methyl and ethyl alcohols from 1 : l'-dibenzyltetrahydro-4 : 4'- 
dipyridyl (cf. Hofmann, A., 1881, 921; Emmert, A., 1919, i, 455; 
1920, i, 331), which they considered to be 1-benzylpyridinium. 
This conception has been found to require modification, since the 
product formed by the iodination of the blue solution, 
short, red needles, m. p. 232°, has been converted into a sparingly 
soluble perchlorate , slender needles, m. p. 257°, which is not identical 
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With 1-benzylpyridinium perchlorate, as the melting points of the 
the compounds differ by about 160°. Also, it has now been found 
possible to prepare the crystalline iodide (see above) by titration 
of solutions of the radicle, preferably in acetone or chloroform, with 
iodine; the compound contains the halogen in completely ionisable 
form, but is distinguished from 1-benzylpyridinium iodide by its 
much smaller solubility in water. Each pyridine nucleus requires 
approximately one atom of iodine. Formation of the deep blue, 
oxidisable solution from the iodide is effected readily by zinc dust 
(preferably in the presence of alcohol or glacial acetio acid); under 
these conditions, 1-benzylpyridinium chloride is known to remain 
unchanged. The phenomena are thus closely analogous to those 
observed with benzoylpyridinium (Weitz, Roth, and Nelken, 
A, 1921, i, 804), and the probability thus suggested that the 
radicle is a dipyridyl compound is confirmed by its production 
from 1 : T-dibenzyl-4 : 4'-dipyridinium dichloride and zinc dust; 
on the assumption, therefore, that the substance is a radicle, it 
must be regarded as 1 : l'-dibenzyl-4 : 4 , -dipyridinium, 

c 7 h 7 -n/“)-^3n.c 7 h, 

(An alternative quinoid formula, C 7 H 7 N // ^)K-C 7 H 7 , is 

discussed which, although appearing ratheF less probable, cannot 
be discarded completely.) The new conception explains the 
necessity of the presence of oxygen for the production of the radicle 
from Hofmann’s dibenzyltetrahydrodipyridyl. The ready removal 
of two atoms of hydrogen from the latter appears nearly as difficult 
to explain as is its oxidation by silver nitrate to the unimolecular 
pyridinium salt as recorded by Hofmann; this observation is 
confirmed, but, on the other hand, it is shown that the new radicle 
gives exclusively a dibenzyldipyridinium salt when treated with 
silver nitrate. In addition, it is found that the freshly-prepared 
solution of Hofmann’s product is only moderately oxidisable and 
that only such solutions as have been heated in the absence of 
air are brownish-yellow and successively become immediately deep 
blue and ultimately colourless when treated gradually with air. 
Similarly, a cold, freshly-prepared solution of Hofmann’s com¬ 
pound immediately decolorises iodine in the absence of air, a pale 
green coloration being developed which is discharged by further 
addition of the halogen; that portion of the product of the reaction 
which is soluble in water consists almost entirely of unimolecular 
Af-benzylpyridinium iodide which contains only the merest trace 
of dipyridyl derivative. When, on the other hand, a solution of 
iodine is added gradually to a boiling solution of Hofmann’s com¬ 
pound m the absence of air, a deep blue colour is developed which 
disappears on further addition of the halogen. The reaction is 
not smooth or quantitative. The product of the change, which 
is soluble in water, contains the iodides of dibenzyldipyridinium 
and of benzylpyridinium. The former is never produced except 
from solutions which have become blue, and therefore owes it 
origin to the formation of the radicle under the influence of halogen. 
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Sinoe the formation of the di-iodide is invariably accompanied by 
that of the mono-iodide, it is clear that the original Hofmann’s 
compound is converted only gradually in hot solution into the 
parent substance of the bimolecular radicle; the constitution of the 
latter and of Hofmann’s compound is not yet definitely elucidated. 
i^The authors’ experience with benzylpyridinium indicates that, 
in spite of the results of determinations of the molecular weight, 
benzoylpyridinium (A., 1921, i, 804) is really a bimolecular product, 
particularly in view of its ready convertibility into 4 :4'-dipyridyl. 

1: l'-Diacetyltetrahydro-4 : 4'-dipyridyl (cf. Dimroth and Heene, 
this vol., i, 48) appears to resemble the benzyl derivative in requiring 
oxygen for the development of the blue colour in its solutions. 

H. W. 

Condensation of Acetophenone. III. C. % Gastaldi ( Oazzetta , 
1921, 51, ii, 289—306; cf. A., 1916, i, 31).—The hydrocarbon, 
(J2 6 H 22 , obtained by condensation of acetophenone under the 
agency of potassium hydroxide (A., 1900, i, 603; 1901, i, 604; 1904, 
i, 32) reacts with benzoyl chloride in presence of aluminium chloride, 

yielding 2:4: 6-triphenylpyrylium chloride, CPh < <Cgg.Qp^^ > 0*Cl. 

Similar pyrylium derivatives are obtained also in the same way 
from the homologous hydrocarbon, C^H^g, obtained from p-tolyl 
methyl ketone, and from the interaction of either of these 
hydrocarbons^with other acid chlorides; certain of the latter, 
however, fail to react in this way, and in no case is the reaction 
quantitative. Sublimed aluminium chloride, but not ferric chloride 
or zinc chloride, serves as condensing agent. As diluent, carbon 
disulphide gives the best results and nitrobenzene may be used, 
but light petroleum cannot be employed. The results obtained 
are explainable according to Delacre’s suggestion that the hydro¬ 
carbon Co 5 H 22 is 1 : 3 : 5-triphenyl-A 1:4 -c^doheptadiene (A., 1920, 
i, 166, 236). 

The hydrocarbon , C 28 H 28 , crystallises in colourless cubes, m. p. 
122°, and dissolves in concentrated sulphuric acid to a red solution 
showing green fluorescence. 

2:4: 6-Triphenylpyrylium chloride gives : (1) with nitric acid, 
the corresponding nitrate , C 23 H 17 0 , N0 3 , golden-yellow needles, 
m. p. 149° (decomp.), (2) with sodium acetate, oc-hydroxy-c- 
keto-ay€-triphenyl-A a Y-pentadiene, and (3) with ammonia, 2:4:6- 
triphenylpyridine. 

4 : 6-Diphenyl-2-p-chlorophenylpyrylium chloride, obtained from 
the hydrocarbon C 25 H 22 and p-chlorobenzoyl chloride (1) forms the 

nitrcUe, CPh qh ^ O O a , which crystallises in slender, 

yellow needles, m. p. 161° (decomp.), and dissolves in acetic acid, 
giving a solution showing green fluorescence and in concentrated 
sulphuric acid giving a non-fluorescent, orange-yellow solution; 
(2)' when treated with ammonia solution, yields 4 : 6*diphenyl-2- p- 

chlorophenylpyridine , N^j^>CPh, which crystallises 
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in odourless needles, m. p. 137°, and in concentrated sulphuric 
acid gives a solution showing blue fluorescence; (3) when treated 
with sodium acetate, gives the yellow, flocculent pseudo-base, 


which was not obtained crystalline. 

4 : Q-Diphenyl-2-p-bromophenylpyridine, 


C(C 6 H 4 Br)-CH 

CPh==CH 


>CPh, 


prepared from 4 : 6-diphenyl-2-p-bromophenylpyrylium chloride, 
forms colourless laminse, m. p. 154—155°, and yields a non-fluores- 
cent solution in concentrated sulphuric acid. 

4:6-Diphenyl-2-p-tolylpyrylium chloride, prepared from the 
hydrocarbon CibHq 2 and p-toluoyl chloride, (1) forms the nitrate , 

CPh<^ ^fi 6 '" ^p e ^0-N0 3 , which crystallises in lustrous, orange- 

yellow laminae, m. p. 155° (decomp.), and in acetic acid gives a 
solution showing green fluorescence and in concentrated sulphuric 
acid an orange-yellow coloration showing faint green fluorescence; 
(2) with sodium acetate, gives a-hydroxy-c-keto-ay-diphenyl-f-p- 
tolyl-A a ?-pentadiene (cf. Dilthey, A., 1921, i, 188); (3) with ammonia 
solution yields 4: (S-diphenyl-2-p-tolylpyridine, C^H^N, which 
crystallises in colourless needles, m. p. Ill 0 , and in concentrated 


sulphuric acid solution shows blue fluorescence. 

2-Phenyl-4 : 6-di-p-tolylpyrylium chloride, prepared by the inter¬ 
action of the hydrocarbon C 28 H 28 and benzoyl chloride, (1) yields 

the ferric chloride compound, FeCl 4 '0<Q^g Me^CH'^'C 6 H 4 Me, 

which crystallises in brownish-yellow needles, m. p. 234°; (2) is 
converted by ammonia solution into 2-phenyl -4 : 6-di-p-tolyl- 
pyridine, C 25 H 21 N, which forms colourless laminae, m. p. 138°, 
and in concentrated sulphuric acid solution exhibits blue fluores¬ 
cence; (3) is converted by sodium acetate into the pseudo-base, 
which separates in pale yellow flocks, but undergoes almost immediate 


alteration. 


2-p-Chlorophenyl-4: 6-di-p-tolylpyrylium chloride, from the hydro¬ 
carbon C 28 H 28 and ^ chlorobenzoyl chloride, (1) yields the corre¬ 
sponding nitrate , C 26 H 20 O 4 NCl 4 , which crystallises in bundles of 
prisms, m. p. 190° (decomp.); (2) is converted by ammonia into 
2-p-chlorophenylA : 6 -di-p-tolylpyridine, C 25 H 20 NC1, which forms 
colourless needles, m. p. 188°. 

2:4: 6-Tri-p-tolylpyridinc , C^H^N, crystallises in long, colour¬ 
less needles, m. p. 177°, and in concentrated sulphuric acid solution 
shows blue fluorescence. T. H. P. 


The Halogenated Isatins. Eugene Grandmougin ( Compt . 
rend., 1922, 174, 620—623).—The halogenated isatins may be 
prepared by oxidising the corresponding halogenated indigotins 
in acetic acid solution by chromic acid. The crude isatin is dis¬ 
solved in warm dilute alkali to free it from unchanged indigotin 
and reprecipitated by acid. The following compounds are de¬ 
scribed : 5 : 7-Dichloroisatin, m. p. 223°, giving an oxime , m. p. 
255° (decomp.), and a phenylhydrazone, m. p. 296—297°. 4 : 1-Di- 
chloroisatin, m. p. 252°, and its oxime , m. p. 245° (decomp.), and 
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phenylhydrazone, m. p. 266°. 4-Chloro-5-bromoisatin, m. p. 273— 
274°, its oxime , m. p. 253—254° (decomp.), and phenylhydrazone , 
m. p. 278°. 5 :7-Dibromoisatin, m. p. 250°, its oxime , m. p. 272° 
(decomp.), and phenylhydrazone , m. p. 297—298°. 4:5: 1-Tri- 
bromoisatin , m. p. 257—258°. 4:5:6: l-TetracJdoroisatin , m. p. 
294—295°, and its phenylhydrazone , m. p. 293°. The oximes and 
phenylhydrazones are in all cases (3-substituted derivatives. The 
absorption of these compounds in the ultra-violet has been studied 
and some of the results are given, indicating that the absorption 
in the ultra-violet of these substituted derivatives is essentially 
of the same character as that of the parent substance. W. G. 


Isatogens. Gustav Heller and Werner Boessneck ( Ber ., 
1922, 55, [j?], 474—482),—Treatment of certain highly-coloured 
isatogens (cf. Pfeiffer, A., 1916, i, 327) with alcoholic hydrogen 
chloride has led to the formation of less intensely coloured com¬ 
pounds, which, according to Ruggli (A., 1919, i, 221), can only be 


formulated in Baeyer’s original manner, 


”9e H 4 

l-CO * 


Further 


investigation, however, has shown that they are additive com¬ 


pounds of the isatogen and the alcohol, C 6 H 4 <^q^>C< qq 
and that they are also formed in the complete absence of halogen 


Methyl isatogen ate is transformed by methyl alcoholic hydrogen 
chloride (1%) at the atmospheric temperature into methyl l-hydroxy- 
3-Jceto-2-methoxydihydroindole-2-carboxylate, 


p tt ^CO '■~\p^OMe 

^6^4V N(0H) ^O^ C()2Me , 

pale, lemon-yellow crystals, m. p. 171° (decomp.), after previous 
darkening. In the presence of pyridine, it is converted by acetyl 
chloride into the acetyl derivative, almost colourless crystals, m. p. 
95—96°, and by benzoyl chloride into the benzoyl compound, 
colourless crystals, m. p. 141° (decomp.). It is reduced 
by zinc aust and acetic acid to methyl indoxylate, 

C 6 H 4<NH—> C ' C0 2 Me . 


which is obtained more readily from methyl isatogenate. Reduc¬ 
tion of the two substances by zinc dust and acetic acid in the 
presence of methyl alcohol gives a polymeride of methyl indoxylate 
of unknown molecular weight, prisms, m. p. about 245° (decomp.) 
after darkening at 225°. The 1-hydroxy-ester is converted by 
hydroxylamine hydrochloride into the oxime of methyl isatogenate, 
m. p. 221°, from which the corresponding acid , C 9 H 6 0 4 N 2 , pale 
yellow crystals, m. p. 187° (decomp.), is obtained by hydrolysis 
with cold sodium hydroxide solution. The 1-hydroxy-compound 
is isomerised by sodium hydroxide to A-oxalylanthranilic acid, 


m. p. 199 200° (decomp.) : C 6 H 4 <^ > OH ^>C<^qJ^ e —> 

CO a H*C g H 4 -N(OH)-CH(OMe)-C0 2 Me->CO a H-C i H.-N(OH)-C-C0 2 H 

COjH-C^-NH-CO-COjH. 
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Ethyl isatogenate and ethyl alcoholic hydrogen chloride give 
ethyl 1 - hydroxy- 3- Jceto-2 - ethoocydihydroindole-2 - carboxylate , yellow 
prisms, m. p. 158—159°, with subsequent evolution of gas, after 
darkening at 150°; like ethyl isatogenate, it is converted by 
hydroxylamine hydrochloride into ethyl isatogenate oxime , yellowish- 
brown octahedra, m. p. 187° (decomp.). Ethyl isatogenate and 
methyl alcohol give ethyl 1 - hydroxy -3-keto-2-meihoxydihydroindole- 
2-carboxylate , pale yellow crystals, m. p. 142—143°, whereas methyl 
isatogenate and ethyl alcohol yield methyl l-hydroxy-3-keto- 
2-ethoxydihydroindole-2-carboxylate , lemon-yellow crystals, m. p. 176°, 
with subsequent evolution of gas. Either compound is isomerised 
by sodium hydroxide to A-oxalylanthranilic acid. H. W. 

Equilibrium in the System: Lithium Chloride-Quinoline. 

James H. Walton and Clarence R. Wise (J. Amer . Ohem. Soc. 9 
1922, 44, 103—104).—The solubility of lithium chloride in quinol¬ 
ine has been determined from 0° to 96°; measurements were not 
possible beyond this temperature, for the very long time required 
for saturation at high temperatures brought about a decomposition 
of the quinoline. The following solubilities in grams of lithium 
chloride per 100 grams of solvent are recorded: 0°, 0-1515; 25°, 
0-3538; 40°, 0-6175; 45°, 1-0328; 50°, 1-1107; 56-4°, 1-1734; 
67°, 1*2353; 75°, 0-8180; and 96°, 0-4588. The solid phase in 
equilibrium with the solution is 2C 9 H 7 N,LiCl. This compound is 
very stable at all temperatures within the range measured. There 
is evidence of the formation of a second solid phase above 100°, 
but this was not investigated because of the decomposition of the 
quinoline. The solubility curve of lithium chloride is shaped like 
an irregular inverted U with the maximum at 67°. J. F. S. 

The Three Aminotriphenylamines. Jean Piccard and Ray 
Q. Brewster (J. Amer. Chem. Soc. 9 1921, 43, 2630 — 2631). — 
o- and m-Nitrotriphenylamines (cf. Piccard and Larsen, A., 1917, 
i, 644) were reduced by adding them gradually in acetic acid solution 
to a mixture of zinc and alcohol. o-Aminotriphenylamine , m. p. 
145°, gives an acetyl derivative, m. p. 130°. m-Aminotriphenylamine , 
m. p. 116°, gives a hydrochloride and an acetyl derivative, m. p. 167°. 

Attempts to reduce the nitrotriphenylamines to their corre¬ 
sponding aminophenols by the electrolytic method were not 
successful. W. G. 

Tetra-substituted Carbamides. T. J. Albert, jun. (U.S. Pat. 
1393597).—Tetra-substituted carbamides, for example, diphenyl - 
dimethylcarbamide are prepared by treating a secondary amine, 
for example, monomethylaniline, with carbonyl chloride in the 
presence of an aqueous solution of a basic inorganic compound 
such as sodium carbonate capable of neutralising the hydrogen 
chloride which results from the reaction. The reaction is conducted 
at 95—99° and is complete in two hours. Chemical Abstracts. 

Synthesis of Indigotin from Fumaric Acid and Aniline. 
G. 0. Bailey and R. S. Potter (J. Amer. Chem. Soc. t 1922, 44, 
215—216).—Fumaric acid is brominated in acetic acid solution 
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and the resulting dibromosuccinic acid is converted into dianilino- 
succinic acid (cf. Reissert, A., 1893, i, 565). An equimolecular 
mixture of potassium and sodium hydroxides is dehydrated in a 
closed iron pot at 450° with stirring. Sodamide is then added and 
a stream of dry ammonia passed through the pot, and the sodium 
salt of dianilinosuccinic acid is slowly added, the mixture being 
kept at 230—240° for one and a half hours. The fused mass is 
dissolved in water and air is blown through. The yield of indigotin 
is 60-4% and its purity is 96*5%. W. G. 

New Syntheses in the Indole Group. VIII. B. Oddo and 
G. Sanna ( Oazzetta , 1921, 51, ii, 337—342).—It has been shown 
(A., 1911, i, 488; 1912, i, 721) that pyrrole, in the form of its 
magnesium derivative, reacts readily with chlorides of dibasic 
acids, giving pyrrole derivatives with a double ketonic function 
analogous to benzil, benzovlacetophenone, and diphenacyl. The 
indole and methylketole analogues of benzil have now been obtained. 
The action of oxalyl chloride on magnesium indolyl bromide 

yields : (1) Bis- 1: 3 -indyl (bis- 1: 3- 
/G ;r~CO CCWC v di-indoyl) (annexed formula), which 

Ge^4\ /GH CH/ /C 6 H 4 forms almost colourless, prismatic 
X N—CO—CO—N X crystals, m. p. 200°; (2) prin. 

cipally 3 : 3 -indyl (3 : 3 -di-indoyl), 

NH<^^^>C*CO’CO'C<Q|^f]>NH, which forms yellow needles 

or prismatic plates, contracting at about 200°, m. p. 235° (decomp.), 
and is resistant to the action of boiling alkali hydroxide solution, 
but yields indole-3-carboxylic acid when fused with potassium 
hydroxide; (3) a small proportion of 1 : 1 -indyl (1 : 1 -di-indoyl), 

CH^pl^^N’CO'CO'N^S^^^CH, which crystallises in colourless 

prisms, m. p. 218—220°, and yields indole when boiled with 10% 
potassium hydroxide solution. 

3 : 3 -Methylketyl (3 : 3 '-dimethylketoyl), 

NH <- ( S2 >c ' co ' co ' c< cl£-> NH ' 

prepared by the action of oxalyl chloride on magnesylmethylketole, 
crystallises in oolourless prisms, m. p. 256—257° (decomp.), and 
gives with phenylhydrazine a condensation product which crystallises 
in silky, yellow needles, m. p. 192°, and with o-phenylenecUamine a 
condensation product, m. p. (crude) 149°. T. H. P. 

Transformations of a Secondary Keto-base. C. Manmch 
and G. Heilner (£e% 1922, 55, [J3], 365—374).—Few secondary 
keto-bases have been prepared previously and their properties 
have been little studied. The comparatively ready availability 
of o>-mcthylaminopropiophenone (this vol., i, 351) has led the 
authors to make an extended study of its reactions. 

(D-Methylaminopropiophenone hydrochloride is converted by 
nitrous acid into the corresponding nitrosoamine , 
CH 2 Bz-CH 2 -N(Nt)Me, 

large, colourless, prismatic rods or needles, m. p. 66°, which is 
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reduced by zinc dust and acetic acid in methyl alcoholic solution 

CH *CH 

to 3-phenyl-l-methylpyrazoline , unctuous leaflets, 

m. p. 37° (hydrochloride, needles, m. p. 162°), the hydrazine, 
CH 2 Bz-CH 2 -NMe-NH 2 , 
being probably formed intermediately. 

co-Methylaminopropiophenone hydrochloride reacts normally 
with potassium cyanate, giving as -phenacylmethylmethylcarbamide, 
COPh-CH 2 -CH 2 -N'Me-CO-NH 2 , colourless needles, m. p. 123—124°, 
which is insoluble in cold dilute acids, but readily soluble in solu¬ 
tions of alkali hydroxide, pointing thus to its existence in the 
enolic form, OH-CPh:CH-CH 2 -NMe-CO-NH 2 . It is converted slowly 
in alkaline solution, more rapidly by regulated treatment with 
warm dilute acid into 2-ketoA-phenyl-\-methyl-\ : 2 : 5 : 6-tetrahydro- 

pyrimidine , NMe<^g ^^>CPh, m. p. 152—154°, after previous 

softening. The latter is transformed rapidly by an excess of warm 
dilute mineral acid into a mixture of equivalent amounts of 2 -keto- 

4t-phenyl-l-methyl-l : 2-dihydropyrimidine , NMe<CQg.Qjj^CPh, 

matted needles, m. p. 217°, and 2-ketoA-phenyl-\-methylhexahydro- 

pyrimidine, NMe<^g“^>CHPh, m. p. 115—116°, the pheno- 

menon being thu3 similar to that observed by Knoevenagel and 
Fuchs in the case of dihydrolutidinedicarboxylic ester. The 
relationship of the di- and tetra-hydropyrimidine derivatives to 
the hexahydro-compound is placed beyond doubt by the observ¬ 
ation that the latter is produced when either of the others is 
treated with hydrogen in the presence of palladised animal char¬ 
coal. The hexahydro-compound does not decolorise bromine. On 
the other hand, 2-keto-4-phenyl-l-methyl-1 : 2-dihydropyrimidine 
is converted smoothly by bromine in glacial acetic acid solution 
into 2-ketoA-phenyl-l-methyl-l : 2 -dihydropyrimidine 5 : 6-dibromide , 

NMe<CQgjg r .0jj-^^OPh, pale yellow, lustrous leaflets, m. p. 260° 

(decomp.). The tetrahydropyrimidine derivative is transformed 
by two molecular proportions of bromine in glacial acetic acid 
solution into a colourless, unstable crystalline substance , decomp. 

260°, to which the constitution NMe<Qgg r# ^j^^^>CBrPh is 

assigned; it is considered that the initial action of the bromine 
consists in the conversion of the tetra- to the di-hydro-derivative 
which then unites with a molecular proportion of hydrogen bromide 
and bromine with formation of the tribromide. The yellow di¬ 
bromide readily loses hydrogen bromide under the action of sodium 
hydrogen carbonate, and passes into 6( ( l5)-bromo-2-keto-4:-phenyU 
l-methyl-\ : 2-dihydropyrimidine, colourless, slender needles, m. p. 
177°. This monobromide is converted by bromine in glacial 
acetic acid solution into a highly unstable, orange-coloured tetra- 
bromide, but the reaction appears to be complicated and not 
entirely due to simple addition of bromine. 
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As the salt of a secondary base, w-methylaminopropiophenone 
hydrochloride is able to condense with formaldehyde and ketones 
or substances with reactive hydrogen atoms; thus with anti- 
pyrine it gives aL-phenacylmethyUa-antipyrinoA-methylmethylamine , 

CO -NPh 

CH 2 Bz*CH 2 *NMe*CH 2 *C^Qj^ e ,^-^ e , thin, slender needles, m. p. 
86°; the corresponding hydrochloride has m. p. 164°. H. W. 


Some Ketones of the Pyrazole Series. C. A. Rojahn (Ber., 
1922, 55, [J5], 291—294).—It has been shown previously that very 
varying yields of ketones are obtained by the application of 
the Friedel-Crafts method to 5-chloro-l-phenyl-3-methylpyrazole 
(Michaelis and Rojahn, A., 1917, i, 480). The influence of substi¬ 
tuents in the pyrazole ring on the reactivity of the hydrogen atom 
in position 4 with respect to the ketone Synthesis has been 
investigated in greater detail, and it is found that only those 
chloropyrazoles which have an aryl group in position 1 yield 
ketones, whereas it is not very material whether the substituent 
in position 3 is an aryl or alkyl group. The synthesis cannot 
be effected with 5-pyrazolones which yield 0- or 0 - and A-benzoyl 
derivatives. 

The following individual substances are described : 5-Chloro - 

4:-benzoyl-l-p4olyl-3-methylpiyrazole, (from 

5-chloro-l-p-tolyl-3 methylpyrazole, benzoyl chloride, and aluminium 
chloride in the presence of carbon disulphide), colourless, hexagonal 
plates, m. p. 70°. 5-ChloroA-benzoyl-\ : 3 -diphenylpyrazole (from 
5-chloro-l : 3-diplienylpyrazole, m. p. 56° instead of 49° recorded 
in the literature), needles, m. p. 127°, b. p. 340—345°/25 mm. 

J$Bz*lOBz 

5-Benzoxy-l-benzoyl-3-methylpyrazole, ^^CMe*CH (from 3- 


methyl-5-pyrazolone and benzoyl chloride in the presence of 
aluminium chloride or by the Schotten-Baumann method), long 
needles, m. p. 128°, which is converted by bromine in glacial 
acetic aci d solution into 4 - bromo - 5 - b enzoxy -1 - ben zoyl - 3-methylpyrazole , 
long needles, m. p. 167°. 4- PhenylA-p4olyl-3-methyldipyrazole , 

C (from 5-chloro-4-benzoyl-l-p-tolyl-3- 

methylpyrazole and hydrazine hydrate at 160—175°), colour¬ 
less, matted needles, m. p. 244°. 1:3:4 -Triphenyldipyrazole, 

neec ^ es > m - P* 233°- H. W. 


The Action of Diazomethane on the Ureides and Uric Acid. 

J. Herzig (Z. physiol . Chem ., 1921, 117, 13—27).—A number of 
ureides and uric acids were methylated with diazomethane. Alloxan 
yielded a syrupy substance , C 4 N 2 OoMe 2 *OMe. From barbituric acid, 

a crystalline substance , NMe<CQQ,^^>C*OMe, m. p. 164—166°, 

was obtained. Diethyl barbituric acid yielded an oily substance , 
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0 8 H 11 N 2 O s Me, which, after several months, crystallised in needles, 
m. p. 33—36°. Phenylethylbarbituric acid gave a compound , 

a crystalline mass, m. p. 88—90°, di propyl barbituric acid gave a 
crystalline compound , C 10 Hj 4 O 3 N 2 Me 2 , m. p. 80 — 83°, uric acid 
gave a tetramethyl uric acid, CLOg^Me^, the four methyl groups 
being attached to nitrogen. On treating barbituric acid with 
methyl sulphate in sodium hydroxide, a compound, C 4 H 2 0 3 N 2 Me 2 , 

probably CO<^^qq>CH 2 , m. p. 119—121°, was obtained. 

s. s. z. 

Pyrimidines from Alkylmalonic Esters and Aromatic 
Amidines. Arthur W. Dox and Lester Yoder (J. Amer. 
Chem. Soc., 1922, 44, 361—366).—Alkyl malonic esters readily 
condense with aromatic amidines in the presence of sodium ethoxide, 
the monoalkylmalonic esters yielding insoluble yellow pyrimidine 
derivatives and the dialkyl esters giving soluble colourless deriv¬ 
atives. The colour of the derivatives from the monoalkyl esters 
is thought to be due to a tautomeric rearrangement to a compound 

of the structure With two exceptions, the 

5-monoalkyl derivatives of pyrimidine all melt at above 300°, 
whereas the 5 : 5-dialkyl derivatives melt considerably below 300°. 
The pyrimidine derivatives described are all analogous to 4 : 6-diketo- 
2-phenyl-5 : 5-diethyltetrahydropyrimidine and are : 

Substituents. Substituents. 


5-Carbon. 

2-Carbon. 

M. p. 

5-Carbon. 

2-Carbon. 

M. p. 


Methyl 

>300° 

Ethyl 

p-Tolyl 

>300' 

Phenyl 

Methyl 

>300° 

Ethyl 

p-Ethoxyphenyl 

>300' 

Benzyl 

Methyl 

>300° 

Dimethyl 

Phenyl 

184' 

Phenyl 

>300° 

Diethyl 

Phenyl 

207' 

Methyl 

Phenyl 

>300° 

Dipropyl 

Phenyl 

164' 

Ethyl 

Phenyl 

>300° 

Dibutyl 

Phenyl 

144' 

Allyl 

Phenyl 

288-289' 

Dibenzyl 

Phenyl 

234' 

Butyl 

Phenyl 

296-297 c 

Diethyl 

p-Tolyl 

181' 

?«oAmyl 

Phenyl 

>300° 

Diethyl 

p-Ethoxyphenyl 

165' 

Benzyl 

Phenyl 

>300° 

Diethyl 

$ -Naphthyl 

178' 

Dimethyl 

Phenyl 

203° 




W. G. 


Pyrimidines. XCI. Alkylation of 2-Thiolpyrimidines. 

William John Horn (J. Amer. Chem. Soc., 1921, 43, 2603—2611). 
—Experiments are described showing further abnormalities in the 
alkylation of 2-thiolpyrimidines (cf. Johnson and Haggard, A., 
1915, i, 88; Johnson and Moran, 1916, i, 78). A study has now 
been made of the alkylation of 2-p-nitrobenzylthiol-4-methyl- 
dihydro-6-pyrimidone. With methyl iodide substitution in the 
Imposition first occurs, and then this compound apparently forms 
an additive product with another molecule of methyl iodide. With 
ethyl bromide or allyl bromide, however, the action is quite different, 
oxygen ethers being formed in each case and there is no indication 
of substitution of the alkyl groups on a nitrogen atom of the ring. 
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2-p‘NitrobenzylthiolA-methyldihydro-6-pyrimidone, 

CH< CmS >C ‘ S ' CH ^ G 8 H 4- N0 2> 
m. p. 220°, is obtained by the action of p-nitrobenzyl chloride on 
the sodium salt of 2-thio-4-methyluracil. When treated with the 
calculated amount of methyl iodide in the presence of sodium 
methoxide, it yields 2-p-nitrobenzylthiol -1 : 4 -dimethyldihydro-6» 

pyrimidone, CH<S‘ p ^>C-S-CH 2 -C 6 H 4 -NQ 2 , m. p. 136°, which 

is hydrolysed by hydrochloric acid, giving 1 :4-dimethyluracil 
and p-nitrobenzylmercaptan, m. p. 58 . By further alkylation, 
this dimethyl derivative gave an additive compound , some of 
which was also isolated from the products of the first alkylation. Its 

constitution is apparently CH^^^^^^^>C*S # CH 2 *C 6 H 4 *N0 2 , 

and on hydrolysis it gives 1 : 4-dimethyluracil and p-nitrobenzyl 
disulphide, m. p. 126*5°, the latter being formed by oxidation due 
to the presence of a trace of free iodine. 

With ethyl bromide the sodium salt of 2-p-nitrobenzylthiol-4- 
methyldihydro-6-pyrimidone gives §-ethoxy-2-p-nitrobenzylthiol A- 

methylpyrimidine, CH<^ e ^l : ^>C-S-CH 2 -C 6 H 4 -N0 2 , m. p. 104°; 

on hydrolysis, this yields 4-methyluracil. In a similar manner 
with allyl bromide, 6-allyloxy-2-p-nitrobenzylthiolA-methylpyrimidine 9 
m. p. 77—78°, is obtained. 

Strakosch’s observation (Ber. f 1872, 5, 698) giving the m. p. 140° 
for p-nitrobenzyl mercaptan is incorrect (see above) and a repetition 
of his work did not yield any of this mercaptan. W. G. 

Colouring Matters from 1:2:4: 5-Tetrabydroxybenzene 
and Related Substances. Dhirendra Nath Mukerji (T., 
1922, 121, 545—552). 

Tbe Cyanine Dyes. IV. Cyanine Dyes of the Benzotbi- 
azole Series. William Hobson Mills (T., 1922, 121, 455— 
466). 


Ring Closure with Hydrazinedicarbonamides containing 
Sulphur. II. Thiourazole. F. Arndt, E. Milde, and F. 
Tschensoher ( Ber ., 1922, 55, [B], 341—356; cf. Arndt and Milde, 
A., 1921, i, 813).—Further investigation has established the general 
validity of the rule that ring closure with hydrazinedicarbonamides 
containing sulphur takes place in neutral or acid media by means 
of the sulphur atom, with formation of thiodiazoles, whereas in 
alkaline solution it occurs through the nitrogen atom, thus giving 
triazoles. 


The hydrazide, NHPh*CONH*NH'GS*NH 2 , loses successively 
aniline, ammonia, and hydrogen sulphide when boiled with sodium 
hydroxide solution. The first change constitutes the main reaction 

and leads to the production of thiourazole , NH<^g_^jj, small, 


colourless crystals, m. p. 206° (decomp.). The substance is most 
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conveniently isolated from the products of the reaction as the 
monosodium salt (the trihydrate and anhydrous substance are 
described) from which free thiourazole is readily obtained by 
addition of acid. Elimination of ammonia gives 4:-phenylthio - 
CONH 

urazole , NPh<CQg__^jj (see later), but the product derived by 

loss of hydrogen sulphide has not been isolated in this connexion. The 
constitution of thiourazole is established by the formation of a dark 
yellow tri-silver salt, C 2 ON 3 SAg 3 , by its oxidation by iodine in alco- 

^ jf—2^H 

holic solution to thiourazole disulphide , ®^^NH•CO , 

colourless, lustrous needles, m. p. 246° (decomp.) (the dihydrate 
is also described), and by the conversion of its monosodium salt 
by means of methyl sulphate into thiourazole methyl ether, 
QQ_NH 

, colourless, anhydrous plates, m. p. 192—193°. 

The substance described by Freund (A., 1894, i, 97; 1895, i, 400) 

CO-NH 

as thiourazole is actually iminothiodiazolone, 

(cf. Busch and Schmidt, A., 1913, i, 907; Busch and Lotz, A., 
1915, i, 317). 

[With Frl. Bielich.] —Thiourazole is more conveniently pre¬ 
pared by the action of boiling sodium hydroxide solution on the 
hydrazide , SMe*CO-NH*NH*CS*NH 2 ; the latter, a colourless, 
crystalline powder, m. p. 208° (decomp.), is obtained by the action 
of methyl chlorothioformate on thiosemicarbazide in warm aqueous 
solution. 

.CO-NH 

S-Imino-4-phenylurazole , NPh<\Q^|j^jj, colourless, lustrous 

leaflets, m. p. 231—232°, is obtained readily and exclusively by the 
action of boiling alkali hydroxide on phenylhydrazothiodicarbon- 
amide S-methyl ether , NHPh’CO*NH*NH’C(INH)*SMe, colourless, 
silky needles, m. p. indefinite 147° (decomp ). 

The hydrazide , NHPh’CS'NH’NH’CO’NHg, small, lustrous needles, 
m. p. 198°, is prepared by the action of semicarbazide hydrochloride 
on phenylthiocarbimide in aqueous alcoholic solution; it is con¬ 
verted by boiling alkali hydroxide solution almost exclusively 
into 4-phenylthiourazole (see above), long, coarse, colourless prisms 
( + 1H 2 0), m. p. (anhydrous) 196°. 4 -Phenylthiourazole disulphide , 
needles, m. p. 284—285°, is most conveniently prepared by the 
oxidation of 4-phenylthiourazole with iodine in alcoholic solution. 
^-Phenylthiourazole methyl ether crystallises in colourless, lustrous 
needles, m. p. 207—208°. The hydrazide, NHPh*CS*NH*NH*CO # NH 2 , 
is transformed by methyl sulphate and sodium hydroxide into the 
corresponding S -methyl ether which could not be obtained in the 
crystalline form; it is converted by boiling hydrochloric acid into 
phenylthiourazole methyl ether and by boiling sodium hydroxide 


solution into anilinourazole, NH<^ 
anhydrous crystals, m. p. 238°. 


C(:NPh)-NH 


small, colourless, 
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The hydrazide, NHPh-CS-NH-NH-CS-NHj, lustrous leaflets, 
m. p. 180°, is prepared from thiosemicarbazide and phenylthio- 
carbimide in aqueous-alcoholic solution. It is converted by boiling 
alkali hydroxide solutions with loss of ammonia and hydrogen 

sulphide into 4,-phenyldithiourazole, NPh<Qg # ^-g, colourless, coarse 


crystals, m. p. 216° (decomp.) (the substance described previously 
in the literature as 4-phenyldithiourazole is anilinothiodiazolethiol), 
and 3-imino-4:-phenyUhiourazole y m. p. 267—268° (the monohydrate , 
colourless needles, is also described). Both substances are acidic) 
but can be largely separated from one another with the aid of 
sodium carbonate solution, in which practically only phenyldithio- 
urazole is soluble. The latter substance is transformed by methyl 
sulphate in dilute ammoniacal solution into 4t-phenyldithiourazole 

dimethyl ether , NPil< Cc(SMe):N , lon 8’ iustrous needles, m. p. 132*5° 


(the corresponding nitrate has m. p. 141°); it is oxidised by potass¬ 
ium ferricyanide in the presence of sodium hydroxide or by an 
alcoholic solution of iodine to a mixture of products , one of which, 
yellow crystals, m. p. 228°, gave analytical results in agreement 
with the formula C 16 H 12 N 6 S 4 . 3-Imino-4-phenylthiourazole is 
converted by methyl sulphate and sodium hydroxide into the 
corresponding methyl ether , m. p. 168° (the hydrate , 2 C 9 H 10 N 4 S,H 20 , 
silky needles, is also described); it behaves somewhat anomalously 
when oxidised, since it is stable towards iodine in alcoholic solution, 
but is affected by potassium ferricyanide in the presence of ammonia 
or sodium hydroxide; probably, however, a disulphide is not 
thereby formed, since the same phenomena are observed with the 
methyl ether. H. W. 


Disulphides with Neighbouring Single and Multiple Link¬ 
ings. Syntheses of Triazoles and Thiodiazoles. Emil Fromm, 
with Erich Kayser, Karl Briegleb, and Erich F5hrenbach 
(Annalen , 1922, 426, 313—345).—The course followed by the 
reaction between bases and unsaturated disulphides of the type 
X:CR-S-S-CR:Y is, in general, that expressed by the equation 
X:CR-S-S-CR:Y+NH 2 Ph —> XICR-SH+NHPh-CRIY+S The 
present paper shows that the reactions between hydrazines and 
similar disulphides are of an analogous kind and may be utilised 
for the synthesis of triazoles and thiodiazoles. For instance, 
phenyldithiobiuret may react with hydrazine in two ways, eliminat¬ 
ing one atom of sulphur and yielding either aminophenylguanidino- 
thiourea or aminoguanidinophenylthiourea : 

5-? ™ NH-NH 2 SH SH NH\NH 2 . 

NPh:C-NH-C:NH -s^NPhrC-NH—C.‘NH NPh:C'NH-C:NH 


The former can pass into a triazole by elimination of either H S 
or NH 3 , but the latter can give only the first of the two following 
substances : 


NH< C(NPh)^H NH< C(NPh).NH 
T!(NH)-NH ^CS--NH 


vol. oxxn. i. 


o 
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3-amino-5-anilino-l : 2 : 4-triazole and 3-thio-5-anilino-l : 2 : 4- 
triazole. 

The principal product is actually d-thio-b-anilino-1 : 2 : 4-triazole^ 
which separates from hot water in needles, m. p. 268°. This shows 
that the main product of the initial ring-scission is the amino- 
phenylguanidinothiourea. The by-products obtained are 3 -amino- 
5-anilino-l : 2 : 4 -triazole, which has m. p. 77° and gives a mono¬ 
benzoyl derivative of m. p. 142°, the salt , m. p. 70°, of the amino- 
anilinotriazole (basic constituent) with the thioanilinotriazole (acid 
constituent), and aminoguanidinophenylthiourea , which has m. p. 
155° and yields a benzylidene derivative crystallising in yellow 
needles, m. p. 223°. The thioanilinotriazole gives a dibenzoyl 
derivative (yellow needles, m. p. 130°), and on treatment with 
benzyl chloride and alkali yields 5-anilino-S-benzylthiol-l : 2 : 4- 
triazole , which has m. p. 168° and gives a dibenzoyl derivative, 
m. p. 108°. On oxidation by means of ferric chloride, the thio¬ 
anilinotriazole gives a yellow disulphide , S 2 ^C<^^>0-NHPh^ , 

’ in. p. 225°, which undeigoes fission by means of sodium hydroxide, 
giving Z-hydroxy-5-anilino-l : 2 : 4 -triazole, m. p. 169° (the dibenzoyl 
derivative has m. p. 166°), and 3-thio-5-anilino-l : 2 : 4-triazole. 
Aniline effects a similar fission, the products being the same thio¬ 
anilinotriazole and 3 : 5-dianilino- 1 : 2 : 4 -triazole, which is con¬ 
veniently isolated in the form of its dibenzoyl derivative, m. p. 88°. 

The action of phenylhydrazine on perthiocyanic acid has already 
been investigated by Fromm and Schneider (A., 1906, i, 714) and 
has been shown to proceed in directions analogous to the reactions 
described above, the products being 3 : 5-dithio-l-phenyl-l ; 2 : 4- 
triazole and 3-amino-5-thio-l-phenyl-1 : 2 : 4-triazole. The former 
compound is now subjected to a closer investigation with the 
view of establishing its constitution quite definitely. On methyla- 
tion by methyl iodide and sodium hydroxide, it forms 3 : 5-dimethyl- 
thiol-1-phenyll : 2 : 4-triazole, filamentous needles, m. p. 73*5°, 
which on oxidation by permanganate yields 3 : 5-dimethyldisulpkon - 
l-phenyl-l : 2 : 4 -triazole, filamentous needles, m. p. 182°, together 
with a substance , C 10 H n O 2 N 3 S 2 , m. p. 104*5°, which may be either 
a monosulphone or a disulphoxide. The disulphone is unstable 
towards alkalis and loses one sulphone group, yielding 5-hydroxy- 
S-methylsulphone-l-phenyl 1 : 2 : 4 -triazole, m. p. 206°, identical 
with the substance obtained on oxidising Acrees 5-hydroxy-3- 
methylthiol-1 -phenyl-1 : 2 : 4-triazole (A., 1904, i, 351) by means 
of permanganate. 5-Hydroxy-3-methylsulphone-l-phenyl-l : 2 : 4- 
triazole can be methylated by means of its silver salt, giving 
5-methoxy-3-methylsulphone-l-phenyll : 2 : 4 -triazolc, which separates 
from alcohol in fine needles, m . p. 206°. The disulphone, in contrast 
to its behaviour towards alkalis, is very stable towards acids and 
can be nitrated with the formation of 3 : 5-dimethylsulphone-l- 
nitrophenyl-l : 2 :4 -triazole, m. p. 238°, which with alkalis is con¬ 
verted into a substance, S-hydroxy-Z-methylsulphone-l-nitrophenul 
1:2 : 4-triazole, m p. 234°, identical with the product obtained 
on directly mtratmg hydroxymethylsulphonephenyltriazole 
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Some derivatives of 3-amino-5-thio-l-phenyl-1 : 2 : 4-triazole are 
described also. 3-Amino-5-methyUhiol-l-phenyltriazole y needles, 
m. p. 148°, is obtained with the help of methyl iodide and alkali; 
on benzoylation in the presence of pyridine, it yields 3 -benzoyl- 
amino-5-methylthiol-l-phenyl-l : 2 : 4 -triazole, m. p. 141*5°, which 
may also be obtained by methylating Fromm and Sturm’s 5-thiol- 
3-benzoylamino-l-phenyl-1 : 2 : 4-triazole (A., 1913, i, 204). A 
dibenzoyl derivative, m. p. 152°, is formed when 3-amino-5-methyl- 
thiol-l-phenyltriazole is heated with benzoyl chloride until hydrogen 
chloride is no longer evolved. 

The simplest members of the series to which the above substances 

belong are 3 : 5-dithiol-1 : 2 : 4-triazole, NH<C^f ?:Hl, and 5 - am ino- 

C(SH).N 

3-thiol-1 : 2 : 4-triazole, jJ, which arc both obtained 

C(NH 2 ).N 

as their hydrazine salts when hydrazine hydrate is allowed to react 
with* perthiocyanic acid. They may be separated by taking 
advantage of the fact that the monothiol compound is the weaker 
acid and is liberated in the free condition when an aqueous solution 
of its hydrazine salt is evaporated. The hydrazine salt of the 
dithiol compound is stable in these circumstances, but may be 
decomposed by means of mineral acids or by benzaldehyde. 
S-Amino-3-thiol-l : 2 : 4-triazole separates from water in small, white 
needles, m. p. 298° (decomp.); 3 : 5-dithiol-l : 2 :4-triazole , m. p. 196° 
(decomp.), has strongly reducing properties; it first reddens blue 
litmus paper and then bleaches it, and quickly reduces iodine, ferric 
chloride, and ferricyanide; it gives a yellow lead salt, C 2 HN 3 S 2 Pb, 
and a hydrazine salt, C 2 H 7 N 6 S 2 , m. p. 268° (decomp.). On benzoyla¬ 
tion by the Schotten-Baumann method, aminothioltriazole gives 5- 
imino-3-thion-2 : 4-dibenzoyl-l : 2 : 4-triazole , yellow crystals, m. p. 
178°, whilst the dithioltriazole yields 3 : 5-dithion-l : 2 : 4 -tribenzoyl- 
1:2: 4 -triazole, m. p. 171°, which on treatment with benzyl chloride 
and sodium hydroxide gives 3 : 5-dibenzylthiol-l : 2 : 4 -triazole, m. p. 
112° (its hydrochloride has m. p. 157°), the product of the direct 
benzylation of dithioltriazole. The dibenzyl compound, on benzoyla¬ 
tion by the Schotten-Baumann method, yields 4-benzoyl -3 : 5-di- 
benzylthiol-l : 2 : 4-triazole , which forms fine, white needles, m. p. 91°. 
The tribenzoate is readily hydrolysed by alkalis, all three benzoyl 
groups being eliminated. All these reactions are in harmony with 
the constitutions assigned to the original condensation products. 

An investigation of the substances, C 2 H 3 N 3 S 2 and C 2 H 4 N 4 S, 
obtained by Freund and Imgart (A., 1895, i, 400) from hydrazo- 
dicarbondithioamide leads the j3resent authors to the conclusion that 

^ jj 

these substances are not triazoles, but thiodiazoles, S<Cl! i 

C(NH)*NH 

and isomeric, therefore, with the substances obtained 

C(NH 2 ).N 

from perthiocyanic’ acid and hydrazine. 5-Amino-3-thion-4 : 1 : 2- 
thiodiazole forms a lead salt, C 4 H 4 N 6 S 2 Pb, and on benzoylation 
gives 5-amino-34hion-2 : b-dibenzoyl-4 : 1 : 2-thiodiazole , m. p. 224°; 

o2 



ABSTRACTS OF CHEMICAL PAPERS. 



on benzylation, fission of the ring occurs and benzyl benzylthiol-\p- 
carbazinocarbothioxylate , C 7 H 7 *S*C(NH 2 )*N , N!C(OH)*S , C 7 H 7 , is pro¬ 
duced. This substance forms palm-leaf-like orystals, m. p. 193°, 

and on benzoylation gives an anhydro-benzoate , CPh^S^J ^ 7 TT 7 |.*^, 

' U'Olo'Oyiiyj.rl 

m. p. 123°, which may also be obtained by benzylating the above 
dibenzoyl compound. Freund and Imgart’s melting points for 
5-amino-3-thio-4 : 1 : 2-tkiodiazole and 3 : 5-diamino-4 : 1 : 2-thio- 
diazole are revised to 228—235° and 210° respectively. C. K. I. 

Aminonaphthatriazoles as Colour Intermediates. Gilbert 
T. Morgan and Hugh Gllmour (J. Soc. Chem. Ind ., 1922, 41, 
61—62t).—T o compare it with 6-amino-2-p-tolyl-ap-naphthatri- 

azole (this vol., i, p. 181), the correspond¬ 
ing 9-aminotriazole (accompanying 
formula) was prepared. 8-Nitro-p- 
naphthylamine was coupled with 
toluene-p-diazonium chloride, forming 
l-p-tolueneazo-8-nitro - p - naphthylamine , 
dark red prisms, m. p. 177—178°. When oxidised with chromium 
trioxide in glacial acetic acid solution, this gave 9-nitro-2-j)-tolyl-oi.$- 
naphihatriazole , yellow needles, m. p. 187°. By reduction with 
stannous chloride and hydrochloric acid in acetic acid solution, 
9-amino-2-p-tolyl-cL$-naphthatriazole hydrochloride was obtained, 
minute yellow needles decomposing at 220°. The 9-aminotriazole is 
much more reactive than the 6-isomeride, as it condenses readily 
with p-nitrobenzenediazonium chloride to give an aminoazo- 
derivative which can again be diazotised and coupled with 
P-naphthol or its sulphonic acids. 

Both 5-nitro- and 8-nitro-P-naphthylamines when coupled with 
p-nitrobenzenediazonium chloride yield triazoles which on reduc¬ 
tion give respectively 6- and 9-amino-2-p-aminophenyl-aP-naphtha- 
triazole. The hydrochlorides of these are readily diazotised, and 
the resulting bisdiazonium salts couple readily with naphthol- 
sulphonic acids to form disazo-dyes. 6-Nitro-2-p-nitrophenyl-ai$- 
naphthatriazole crystallises from acetic acid in minute yellow 
needles, m. p. 242—243°; 6-amino-2-p-aminophenyl-oifi-naphtha- 
triazole hydrochloride forms microscopic, yellow spicules decom¬ 
posing at 300°; the free base shows an intense green fluorescence 
in alcoholic and ethereal solution. 9-N itro-2-p-nitrophenyl-a.$ - 
naphthatriazole separates from glacial acetic acid in yellow needles, 
m. p. 270—271°; 9-amino-2-'p-aminophenyl-cc$-naphthatriazole hydro¬ 
chloride forms yellow needles readily soluble in hot water. 

E. H. R. 


7 : 9-Dialkyldeoxyuric Acids. I. Heinrich Biltz ( Annalen , 
1922, 426, 237—246).—7 : 9-Dialkyl-8-thiouric acids, which are 
obviously incapable of being converted into xanthines by the 
method previously employed (Biltz and Strufe, A., 1921, i, 612) 
and cannot readily be converted into the uric acids by oxidation, 
pAS$, in treatment with mild oxidising agents, into substances, 
termed deoxyuric acids, containing one atom of oxygen less than 
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the corresponding uric acids. They are more strongly basio than 
the uric acids and are characterised by forming sparingly soluble 
salts with the acid HI 8 . A convenient method of preparation 
consists in oxidising by means of iodine a solution of the sodium 
salt of the 7 : 9-dialkyl-8-thiouric acid, rendered alkaline by sodium 
hydrogen carbonate; usually the periodide of the deoxyuric acid 
is precipitated. Nitrous acid also converts the thiouric acid into 
the deoxyuric acid. 

The deoxyuric acids are very stable substances; in acid and in 
alkaline solution they are remarkably resistant to oxidising and 
reducing agents. However, the product obtained by the action 
of chlorine water gives the murexide test with ammonia, and 
the periodide when heated with sodium hydroxide decomposes, with 
the formation of a moderate quantity of the corresponding dialkyluric 

acid, from which it appears that the residue, ^ H 

_ CONH-C-NR' 

must exist in the deoxyuric acid. With aqueous barium hydroxide 
hydrolysis occurs; the product is a formyldialkyldiaminouracil, 
from which the formyl group may be eliminated with the aid of 
hydrochloric acid. The free dialkyldiaminouracil may be re- 
formylated, using formic acid, and the formyl compound de- 
liydrated with the formation of the original deoxyuric acid. If the 
dialkyldiaminouracil is treated with chioroformic ester, a urethane 
is produced, from which the uric acid may be prepared by the 
usual means. 

These reactions are represented as follows : 


I<H-OT- S -NR >C —f IfH-CO-fJ-NR-CHO 
CO-NH-C-NR ^ CO-NH-cW 


(T, fNaOET) 


NH-CO-C-NR >r0 
CO-NH-C-NR' 


NH-CO-C-NHR 

CO-NH-C-NHR' 

/ Cl-OO.Et 

■C-NR-COoEt 


NH-CO 
CO-NH-C-NHR' 


The constitution suggested for the deoxyuric acids is a remarkable 
one, inasmuch as it involves a quinquevalent nitrogen and the 
presence of a triple linking in a ring, but it appears not to 
be without analogy. Possibly the above formula should l>e 

changed to ^q-NH-C-N^' C ’ but the fo,mula 

NH-CO • C-NR\ r _ 0 /NR- C -CO • N H 
CO-NH-C-NR'^ NR'-C-NH- CO 


is out of the question by reason of the molecular weight and on 
obvious chemical grounds. C. K. I. 


7 :9-Dialkyldeoxyuric Acids. II. 7 :9-Dimethyldeoxyuric 
Acid. Heinrich Biltz and Hans Btjxow ( Annaien , 1922, 426, 
246—263; of. preceding abstract).—7 : Q-DimethyLS-thio-ip-uric acid 
is readily prepared from 7-methyluramil and methylthiocarbimide. 
It separates from warm water in four-sided prisms, m. p. 224° 
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(corr.; decomp.), after sintering at 215°. A small amount of 
7 : 9-dimethyl-8-thiouric acid is formed as a by-product in this 
condensation, and may be obtained in good yield from the i^-uric 
acid by boiling with 10% hydrochloric acid. It forms needles 
which dissolve in about 600 parts of boiling water and melt with 
decomposition at 362°. 

7 : 9 -Dimethyldeoxyuric acid may be prepared from the thiouric 
acid by either of the general methods previously described. It is 
soluble in about 4 parts of boiling water, from which it separates 
in needles which decompose at 385°. It has the stability and 
general properties characteristic of its class (preceding abstract) 
and forms a hydrochloride (decomp. 345—350°), a perchlorate 
(decomp. 270°), an acid sulphate (decomp. 265°), a nitrate (decomp. 
205°), an iodide (decomp. 350°), a per iodide, C 7 H 8 0 2 N 4 ,HI 3 , dark 
brown needles (decomp. 180—210°), an aurichloride, 
C 7 H 8 0 2 N 4 ,HAuC1 4 

(deoomp. 286—296°), a platinichloride , and an additive product 
with silver nitrate (? 2C 7 H 8 0 2 N 4 ,AgN0 3 ). 7 : 9-Dimethyldeoxy- 

uric acid is converted by heating with sulphur into 7 : 9-dimethyl- 
8-thiouric acid, and by iodine and alkali hydroxides into 7 : 9-di- 
methyluric acid. 6-Methylamino-5-formylmethylaminouracil (de¬ 
comp. 385°) can be crystallised from about 20 parts of boiling 
water, or from acetic acid, but in the latter case 2CH 3 *C0 2 H is 
retained. 5 : O^Dimethyldiaminouracil crystallises from acetic acid 
(with 2CH 3 *C0 2 H) as rhombic plates, m. p. 380° (decomp.), and 
gives a hydrochloride which decomposes at 261°. The methyl 
carbamate obtained from 5 : 6-dimethyldiaminouracil and methyl 
chloroformate, dissolves in 60 parts of boiling water and decom¬ 
poses at 343° The ethyl ester is soluble in 10 parts of boiling water 
and decomposes at 325°. C. K. I. 

7 :9-Dialkyldeoxyuric Acids. III. 7-Methyl-9-ethylde- 
oxyuric Acid. Heinrich Biltz and Hans Bulow (Annalew, 
1922, 426, 264—269; cf. preceding abstracts).—7 -Methyl-9-ethyl- 

8- thio-ip-uric acid , prepared from 7-methyluramil and ethylthio- 

carbimide, forms hexagonal tablets, decomp. 206° (corr.). The 
thiouric acid dissolves in about 400 parts of boiling water, from 
which it separates in silky needles, decomp. 359°. 1 -Methyl-9-ethyl- 

deoxyuric acid crystallises with 2H 2 0 as leaflets, decomp. 325° 
(corr.), and gives a hydrochloride , decomp. 277—278° (corr.); an 
iodide, decomjf. 254° (corr.); a periodide , C 8 H 10 O 2 N 4 ,HI 3 , decomp. 
215° (corr.); an aurichloride , C 8 H 10 O 2 N 4 ,HAuC 1 4 , decomp. 190°, 
and a complex salt with silver nitrate. All these compounds are 
similar to the lower homologues previously described. C. K. I. 

7 : 9-Dialkyldeoxyuric Acids. IV. 9-Methyl-7-ethylde- 
oxyuric Acid. Heinrich Biltz and Dorothea Heidrich 
(Annalen, 1922, 426, 269—283; cf. preceding abstracts).— 

9- Methyl‘7-ethyl-84hio-ip-uric acid , leaflets, m. p. 212° (decomp.), is 
difficult to isolate owing to the ease with which it undergoes con¬ 
version into 9-methyl-l-ethyl-8-thiouric acid , silky filamentous crys¬ 
tals, decomp. 344° (oorr.). 9-Melhyl-l-ethyldbeoxyuric acid, separates 
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from water with 2H 2 0 in rectangular leaflets, decomp. 340° (corr.), 
and gives a hydrochloride , decomp. 263° (corr.); an iodide, decomp 
251° (corr.); a periodide, CoH^O^^HI^ decomp. 215—222° 
(corr.); a periodide , C 8 H, 0 O 2 l> 4 ,Hl 3 , aecomp. 230—235° (corr.); 
a perchlorate, decomp. 238^ (corr.); a nitrate , decomp. 194° (corr.); 
an aurichloride, decomp. 239° (corr.), and a complex salt with 
potassium tri-iodide, C 8 H 10 O 2 N 4 S,KI 3 , decomp. 242° (corr.). 
5-Methylamino-5-formylethylaminouracil, best obtained by using 
lime-water in place of baryta, forms hexagonal crystals, decomp. 
262°, and is extremely soluble in water. 6-Methylamino-5-ethyl- 
aminouracil , forms long needles, m. p. 235° (decomp.), gives a 
hydrochloride, C 7 H 12 0 2 N 4 ,HC1, decomp. 280° (corr.), and a methyl 
carbamate , m. p. 326° (decomp.), on condensation with methyl 
chloroformate. 9-M ethyl-1-ethyluric acid , forms small, lancet-like 
leaflets, m. p. 355* (corr., decomp.), and on treatment with chlorine 
and water yields 4 : 5-dihydroxy-9-methyl-1 -ethylA : 5-dihydrouric 
acid , which crystallises as small elongated prisms, m. p. 240° 
(decomp., corr.). 4-Uydroxy-5-methoxy-9-methyl-l-ethyl-4:: 5-di - 
hydrouric acid , m. p. 131° (corr.), and 4:-hydroxy-5-ethoxy-9-methyl- 
1-ethylA : 5-dihydrouric acid, m. p. 193°, are prepared from the 
uric acid by means of chlorine and methyl or ethyl alcohol. 

C. K. I. 


7 : 9-Dialkyldeoxyuric Acids. V. 1:7: 9-Trimethylde- 
oxyuric Acid. Heinrich Biltz and Hans Bulow ( Annalen , 
1922, 426, 283—290; cf. preceding abstracts).—1 : 7 : 9-Trimethyl- 
8 -thio-ty-uric acid is readily prepared by condensation of 1 : 7-di- 
methyluramil with methylthiocarbimide. It forms small, thick 
crystals, decomp. 185°, and on heating with hydrochloric acid 
passes into 1:7: 9-trimethyl-8-thiouric acid , m. p. 317° (corr.), 
which may also be obtained from 7 : 9-dimethylthiouric acid by 
methylation with the help of methyl sulphate. 

1:7: 9-Trimethyldeoxyuric acid separates from water in small, 
rhombic leaflets, with 1H 2 0, m. p. 348° (corr., decomp.), and forms 
a hydrochloride , filamentous needles, decomp. 231° (corr.), an iodide , 
glistening, rectangular leaflets, decomp. 249° (corr.), a periodide , 
C 8 H 1 q 0 2 N4,HI«, sinters at 208°, a nitrate , sinters at 125°, and an 
aurichloride , C 8 H 10 O 2 N 4 ,HAuCl 4 , needles, decomp. 267° (corr.). 
5-Methylamino-5-formylmethylamino-8-methyluracil y forms rectangu¬ 
lar tablets which sinter at 267° and evolve water vapour, leaving a 
residue consisting of 1 : 7 : 9-trimethyldeoxyuric acid. C. K. I. 


7 : 9-Dialkyldeoxyuric Acids. VI. 1:3:7: 9-Tetra- 
methyldeoxyuric Acid. Heinrich Biltz and Dorothea Heii>- 
rich ( Annalen , 1922, 426, 290—299; cf. preceding abstracts).— 
1:3:7: 9-Tetramethyl-\(/-uric acid , decomp. 165° (corr.), is prepared 
from 1:3:7-trimethyluramil and methylthiocarbimide, or, 
alternatively, from 7 : 9-dimethyl-8-thio-(//-uric acid by methylation 
with methyl sulphate. It passes very easily into 1:3:7: 9 -tetra- 
methylthiouric acid , which forms fine needles, m. p. 255—258° 
(decomp., corr.). Methylation of 1:3: 7-trimethyl-8-thiouric acid 
by means of methyl sulphate and sodium hydroxide leads to the 
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formation of the 8-methyUhiol ether, m. p. 179—180° (corr), which 
appears to possess no tendency to pass into the isomeric C-metbyl 
derivative . 

1:3:7: 9-Tetramethyldeoxyuric acid, m. p. 282° (corr.), forms a 
hydrochloride , m. p. 110—115° (corr.), a perchlorate, decomp. 237 
(corr.), an iodide, decomp. 238° (corr.), and a periodide, 
C 9 H 12 0 2 N 4 ,HI 3 , m. p. 195° (corr.), and on hydrolysis by barium 
hydroxide yields 6 - methylamino-5-formylmethylamino-1: 3-dimethyl- 
uracil, which separates from alcohol as small, elongated prisms, 
decomp. 259—260° (corr.). 5 : 6-Dimethylamino- 1:3 -dimethyluracil, 
decomp. 290° (corr.), is unstable in the presence of air and moisture. 
It forms a hydrochloride, prisms, decomp. 278° (corr.). These 
compounds are related like their analogues previously described. 

C. K. I. 

7 : 9-Dialkyldeoxyuric Acids. VII. 7 : 9-Diethyldeoxyuric 
Acid. Heinrich Biltz and Hans Bulow (Annalen, 1921, 426, 
299—305; cf. preceding abstracts).—7 : 9-Diethyl-8-thio-\jj-uric acid 
(prepared from 7-ethyluramil and ethylthiocarbimide), forms 
leaflets, decomp. 208° (corr.). 7 : 9-Diethyl-8-thiouric acid, decomp. 
340—369°, is sparingly soluble in boiling water, and does not give 
the murexide reaction. 7 : 9-Diethyldeoxyuric acid separates with 
1H 2 0 from water as rectangular leaflets, decomp. 305—307°, and 
forms an iodide, rectangular leaflets, m. p. 262° (corr., decomp.), a 
periodide, C 9 Hj 2 0 2 N 4 ,HI 2 , brown needles, m. p. 225° (corr., decomp.), 
and an aunchbride, C9H 12 0 2 N 4 ,HAuCl 4 , decomp. 180—190°. 
6-Ethylamino-5-formylethyfaminouracil, forms needles which decom¬ 
pose at 268° (corr.),eliminating water and leaving a residue consisting 
of the original deoxyuric acid. C. K. I. 

9-Methyl-8-iodo-A 7:8 »isoxanthine. Heinrich Biltz and 
Hans Bulow (Annalen, 1922, 426, 306—312; cf. preceding 
abstracts).—The sulphur atom in 9-methyl-8-thiouric acid is 
removed by iodine and sodium hydrogen carbonate, the product 
being a polyiodide of S-iodo-9-methyl-A 7:8 -isoxanthine, which is 
obtained in the free state on subsequent reduction by sulphurous 
acid. It separates from 800—900 parts of hot water in short, 
thick crystals which begin to lose iodine at 280°. It forms an 
ammonium salt, C 6 H 4 0 2 N 4 I*NH 4 ,2H 2 0, and a di-iodide, C 6 H 5 0 2 N 4 I 2 , 
and on reduction by means of stannous chloride gives 9-methyl- 
A 7;8 -i$oxanthine, which is conveniently isolated in the form of its 
stannicMoride, (C*H 6 0 2 N 4 ) 2 ,H 2 SnCl 4 . 

Methylation of 9-methyl-8-thiouric acid by means of methyl 
sulphate and potassium hydroxide leads to the formation of 
8-methylthiol-9-methyl- : *-isoxanthine, which forms fine needles 
or four-sided leaflets, decomp. 335° (corr.). C. K. I. 

Oxonium Salts of Azo-substances. F. Kehrmann and R. 
van der Laar (Ber., 1922, 55, [J3], 511—512).—p-Azoanisole unites 
slowly with acid-free methyl sulphate at 55—60°, yielding violet 
crystals which dissolve in water; addition of perchloric acid to 
the aqueous solution precipitates the corresponding perchlorate, 
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C 16 H 17 N 2 C10 6 , dark red leaflets with a violet, metallic glance, 
from which the platinichloride , (C 16 H 17 02 N 2 Cl) 2 PtCl 4 , is obtained 
as a tile-red, crystalline powder. The constitution of the per¬ 
chlorate is in all probability represented by the formula 
0Me , C 6 H 4 *NMe(C10 4 )!N , C 6 H 4 *0Me; the oxonium formula, 
0Me*C 6 H 4 *N;N*C 6 H 4 *0Me 2 , C10 4 , is improbable, but the quinonoid 

expression, 0Me*C 6 H 4 *NMe # N.*C 6 H 4 ;0<QQ , is not disproved. 

p-Azophenetole gives precisely similar salts. H. W. 


Preparation of ©-Hydroxyazo-colouring Matters. Society 
of Chemical Industry in Basle (F.P. 22347; from Chem. Zentr ., 
1921, iv, 1067—1068).—Diazotised anthranilic acid is combined 
with pyrazolones containing a hydroxyl group in the aryl portion 
of the molecule, or diazotised aromatic amines which do not contain 
a hydroxyl or carboxyl group in the ortho-position to the amino - 
group are combined with pyrazolones containing a hydroxyl or 
carboxyl group in the aryl portion of the molecule. Colouring 
matters are obtained :—From o-diazotised anthranilic acid and 1-5'- 
sulpho-2'-hydroxyphenyl-3-methyl-5-pyrazolone-3 f -carboxylic acid , 

C0 2 H-C 6 H 2 (S0 3 H)(OH)•CgNgHgO (from 5-sulpho-2-hydroxy-l-hydr- 
azinobenzene-3-carboxylic acid and ethyl acetoacetate). From diazo¬ 
tised chloroanthranilic acid (NH 2 : C0 2 H: Cl=l: 2:4) and 1 -5'-chloro- 
3'-sulpho-2-hydroxyphenyl-3-methyl-5-pyrazolone (from 5-chloro-3- 
sulpho-2-hydroxy-l-hydrazinobenzene and ethyl acetoacetate). 
From diazotised sulphoanthranilic acid (NH 2 : C0 2 H : S0 3 H—1 : 2 : 5) 
and 1-5' -nitro-2'-hydroxyphenyl-3-methyl-b-pyrazolone, (from 5-nitro- 
2-hydroxy-l-hydrazinobenzene and ethyl acetoacetate). From 
diazotised sulphoanthranilic acid and 1-4' -hydroxyphenyl-3-methyl- 
o-pyrazolone-3'-carboxylic acid. From diazotised sulphanilic acid 
and l-4'-hydroxyphenyl-3-methyl-5-pyrazolone-3 , -carboxylic acid. 
From diazobenzene and l-5'-chloro-2'-hydroxyphenyl-3-methyl-5- 
pyrazolone-3'-carboxylie acid. From ra-diazobenzoic acid and 
1-5'-sulpho-l'-hydroxyphenyl-3-methyl-5 - pyrazolone - 3' - carboxylic 
acid. From l-diazonaphthalene-5-sulphonic acid and l-4 / -hydroxy- 
phenyl-3-methyl-5-pyrazolone-3'-carboxylic acid. 5-CMoro-2-hydr- 
oxy-l-phenylhydrazine-3-carboxylic acid (obtained by reduction of 
diazotised 4-chloro-2-amino-l-hydroxybenzene-6-carboxylic acid) 
gives with ethyl acetoacetate 1 : 5' -chloro-2'-hydroxyphenyl-3-methyl- 
5-pyrazolone-3 r -carboxylic acid. Most of the compounds obtained 
are fast yellow dyes. G. W. R. 


The Preparation of Optically Active Hydrazines. H. The 
Preparation of di-p-sec .-Butylphenylhydrazine. The Resolu¬ 
tion of dl-p-sec.-Butylaniline. J. W. E. Glattfeld and Edgar 
Wertheim (J. Amer. Chem. Soc., 1921, 43, 2682—2687; cf. A., 
1921, i, 63).—di-p-^ec.-Butylaniline was obtained by reducing 
dZ-p-nitro-sec.-butylbenzene with tin and hydrochloric acid. It has 
b. p. 112°/11 mm., and gives an acetyl derivative, m. p. 125—126° 
(cf. Reilly and Hickinbottom, T., 1920, 117, 120). The racemic 
butylanilme was resolved into its optically active components by 
converting it into its camphorsulphonates and separating these by 
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recrystallisation first from ether and then from a mixture of ethyl 
acetate and acetone. The 1-p-eec.-butylaniline has b. p. 116*5— 
118°/15 mm. and gives an acetyl derivative, m. p. 123—124°; 
L a ]i> +0*9301°. d-p-sec.-JButylaniline has b. p. 123—125°/20 mm.; 
[aJ+O-26 0 . 

dZ-p-sec.-Butylaniline was diazotised and the resulting product 
poured into a cold solution of sodium sulphite, giving a rich red 
solution. This was reduced by zinc and acetic acid and ultimately 
dl-p-mQ.-butylphenylhydrazine was isolated having b. p. 155— 
157°/18 mm. and giving a hydrochloride , a sodium sulphonate , 
and a crystalline derivative with d-galaetose, m. p. 152—155°. 
Attempts to reduce the active butylanilines in a similar way were 
not successful. W. G. 

The Coagulation of Protein by Sunlight. Elrid Gordon 
Young (Proc. Roy. Soc ., 1922, [ B ], 93, 235—248).—Sunlight or 
the arc light when freed from ultra-violet and infra-red rays can 
effect coagulation of serum-albumin and ovalbumin when these 
have been recrystallised several times. The process consists of 
two separate reactions, (1) denaturation, (2) flocculation. During 
the primary reaction there is an increase of viscosity and specific 
rotation and a decrease of surface tension, and at the same time 
a convergence of the reaction of the solution towards neutrality 
independent of its initial P H . Serum-albumin is much more easily 
affected than ovalbumin. The role of light is similar to that of 
heat—catalysis of the primary reaction. Addition of certain sub¬ 
stances, for instance potassium thiocyanate or alcohol, accelerate 
the reaction. H. K. 

Deaminoproteins. J. Herzig and Hans Lieb (Z . physiol. 
Chem., 1921, 117, 1—12).—Deaminoglutin, deamino-ovalbumin, 
deaminocasein, and deaminogliadin yield, when treated by the 
Van Slyke and Sorensen methods, approximately the same amount 
of amino-nitrogen as the respective proteins from which they are 
derived. S. S. Z. 

Ultramicroscopic Investigation of Casein. B. Bleyer and 
R. Seidl ( Kolloid Z., 1922, 30, 117—118).—An ultramicroscopic 
examination and comparison of calciumcasein and paracasein 
and of acid casein and acid paracasein. In the case of the calcium 
derivatives, it is shown that the Brownian movement of the para¬ 
casein compound is twice as rapid as that of the casein calcium 
compound. The individual particles of the paracasein compound 
arc always smaller than those of the casein compound. This 
indicates that the viscosity of paracasein solutions will be con¬ 
siderably smaller and the electrical conductivity larger than in 
corresponding solutions of casein, a result which confirms the 
work of Laqueur and Sackur. It also supports Van Slyke’s view 
that the molecular weight of paracasein is only half that of casein. 
The acid derivatives were prepared by shaking 1 gram of casein 
or paracasein with 100 c.c. of N /100 hydrochloric, sulphuric, lactic, 
or acetic acid. On examination in the luminous beam, it is found 
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that the particles are much larger than in the case of the calcium 
derivatives. As in the case of the calcium derivative, the casein 
particles are in more rapid motion than the corresponding para¬ 
casein particles. The lactic acid casein and hydrochloric acid 
casein particles are in the most rapid motion, but in all cases 
except lactic acid the velocity decreased markedly after keeping 
for twenty-four hours. The acid caseinates are shown to be 
adsorption complexes and not true chemical compounds. J. F. S. 

Crystallisation of Haemoglobin. G. Amantea and C. Krzysz- 
kowsky (Arch. Fisiol. , 1920, 18, 87—92; from Chem. Zentr., 
1921, iii, 1324).—Crystallisation of haemoglobin from the blood of 
many animals can easily be effected if haemolysis is produced by 
saponaria-saponin (not, however, with human blood and blood of 
frogs and toads). The haemoglobin of nucleated corpuscles is crys¬ 
tallised with difficulty. Addition of gum arabic to red corpuscles 
may induce the formation of haemoglobin crystals. G. W. R. 

Pigment Metabolism. I. Fromholdt and Nersessov 
(Biochem. Z ., 1921, 125, 149—152).—Bilirubin prepared from a 
number of different sources and analysed by Pregl’s method for 
carbon and hydrogen, and nitrogen by that of Kjeldahl, gave 
values in agreement with the accepted formula. H. K. 

.The 44 Coupled ” Nucleic Acid from the Pancreas. II. 

Einar Hammarsten and Erik Jorpes (Z. physiol. Chem., 1922, 
118, 224—232).—The nucleic acid from the pancreas previously 
described by Hammarsten yields guanylie acid and a substance 
which consists of a pentose and most probably of only one purine 
base, namely, adenine, on alkaline hydrolysis. In the authors’ 
opinion, this reaction is characteristic of a nucleic acid resembling 
yeast-nucleic acid. S. S. Z. 

The Isoelectric Point of Collagen. Arthur W. Thomas 
and Margaret W. Kelly (J. Amer. Chem. Soc., 1922, 44, 195— 
201).—The swelling method of determining the isoelectric point of 
American hide powder as the source of collagen is applicable only 
for the purpose of locating the approximate isoelectric region 
when solutions of widely differing hydrogen-ion concentrations are 
employed, and consequently large swelling differences are obtained. 
The dye method gives more consistent results, the values of p n 
at the isoelectric point varying from 4*6 to 5*4, with an average 
of 5*0. The results indicate that hide substance, generally referred 
to as collagen, is a mixture of proteins rather than one simple 
protein. The isoelectric points of a number of different proteins, 
as reported in the literature, are tabulated. W. G. 

The Significance of the Isoelectric Point for the Preparation 
of Ash-free Gelatin. Jacques Loeb (J. Amer. Chem. Soc 
1922, 44, 213—215; cf. A., 1919, i, 295, 296, 418; ii, 14, 399, 
497).—A reply to Smith (cf. A., 1921, i, 749). W. G. 

The Drying and Swelling of Gelatin. S. E. Sheppard and 
F. A. Elliott (J. Amer. Chem. Soc., 1922, 44, 373—379).—A pre¬ 
liminary note in which the authors consider the behaviour of 

o* 2 
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gelatin in “ leaf ” form and in cubes on ordinary “ forced ” drying 
and subsequent swelling. They conclude that the “ case-harden¬ 
ing ” efiEect, in particular as initiated at edges and corners, is 
responsible for two important phenomena in the hydration- 
dehydration cycle of gelatin jellies. The first, noted with “ leaf ” 
gelatin, is that the greatest shrinking and subsequent swelling 
takes place perpendicularly to the largest evaporating surface 
(cf. Shreve, A., 1919, i, 228). The second is the apparent influence 
of the original concentration of the gelatin jelly on its swelling 
limit subsequent to drying. This they regard as due to the initial 
case-hardening, which preserves an approximate “ skin extension ” 
corresponding with the original figure. On this basis, any structure 
is not inherent in the gelatin, but is an environmental impress, a 
strain structure in the original mass. W. G. 

Swelling and Gelation of Gelatin. Robert H. Bogue 
(J. Ind . Eng . Chem., 1922, 14, 32—35).—When gelatin sols and 
gels are treated with sodium silicates of varying composition, 
the swelling and the viscosity increase with a decrease in the silica 
content and appear to be dependent on the p H value, as this increases 
constantly with increase of the ratio Na 2 0 : Si0 2 . The swelling 
and viscosity reach their maximum atpj, 8*5, and decrease slightly 
at higher values; the jelly consistence, however, is solid at p l{ 
values between 4*7 and 8*0, but becomes soft at 8*5 and is liquid 
at 9 0. W. P. S. 

Movement of Pepsin in Agar-agar Gels with and without 
Protein. C. A. Pekelharing ( Proc. K. Akcid. Wetensch. Amsterdam , 
1921, 24, 269—279).—Pepsin (A., 1902, i, 411) from the gastric 
mucosa of pigs diffuses more rapidly in agar-agar gels containing 
proteins than in similar gels to which no protein has been added 
or which contain mixed amino-acids. The movement of pepsin 
through gels containing protein is held to be due to alternate com¬ 
bination of the enzyme with the protein substrate and decom¬ 
position of the substrate with liberation of the enzyme. This view 
is supported by the fact that in gels specially purified from nitro¬ 
genous substances, diffusion of pepsin is slower than in ordinary 
agar-agar gels. G. W. R. 

Uniformity in Invertase Action. J. M. Nelson and David I. 
Hitchcock (J. Amer. Chem. Soc ., 1921, 43, 2632—2655).—From 
a consideration of the results of Nelson and Vosburgh (cf. A., 
1917, ii, 252) and new data recorded, it is shown that all preparations 
of yeast invertase are not alike in their action, but that some of 
them are abnormal in allowing the hydrolysis of sucrose to slow 
more than others after the first 20% of the inversion. The 
following empirical equation has been deduced, which fits the 
experimental data for the hydrolysis of sucrose by normal invertase 
over an extreme range of invertase concentration of 12 : 1. 

t=lln [log 100/(100—p)+0 , 002642p—0 , 000008860p 2 — 

0’0000001034p 3 ] 

where t is the time, p the percentage of sucrose inverted and n is a 
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constant which is proportional to the amount of active invertase 
present. It is shown that the hydrolysis-time curves for normal 
invertase are of the same shape for these different invertase con¬ 
centrations and can be made to superimpose if the time scale be 
multiplied by the proper constant. The hydrolysis curve with normal 
invertase has the same shape at temperatures varying from 15° to 
35°, and at hydrogen-ion concentrations from 4*0 x 10“ 5 to 3*2 x 10" 7 . 

One abnormal invertase preparation could be rendered normal 
by the addition of boiled normal invertase or of O IM -sodium 
chloride, but another was not affected by such treatment. Further 
dialysis or partial inactivation by heating or by submission to 
ultra-violet light did not render normal invertase preparations 
abnormal. W. G. 

The Law of Action of Saccharase : Velocity of Hydrolysis 
and Reaction of the Medium. H. Colin and (Mlle ) A. Chaudun 
(Compt. rend., 1922,174, 218—220; cf. A., 1918, i, 414; ii, 357).— 
In extension of the view that the inversion of sucrose by saccharase 
is a catalytic action in which the catalyst transitorily unites with 
the substance which it decomposes, the velocity of formation of 
the intermediate compound being infinitely great with respect 
to the velocity of decomposition, it is suggested that there is a 
weight, a, of sucrose which corresponds with a volume, n, of a 
given saccharase solution. It is shown that this, like the velocity 
of inversion, varies with the reaction of the medium, the value of a 
being smaller the greater is the acidity of the medium. Thus 
the addition of acid may be considered as causing a diminution 
of the amount of enzyme coming into action, and when the diminu¬ 
tion of velocity due to this cause becomes greater than the increase 
in velocity due to the greater instability of the complex, the variation 
of the velocity becomes negative, that is, the velocity of inversion 
diminishes. W. G. 

The Inversion of Sucrose by Saccharase. (Mlle) AndrIse 
Chatjdtjn ( J.fabr . sucre, 1921,62, No. 39).—The rate of inversion of 
sucrose by saccharase was studied. To a sucrose solution of known 
strength, a known amount of saccharase was added. At fifteen 
minute intervals the amount of invert-sugar formed was estimated 
in an aliquot part of the solution. When the enzyme was used 
in excess the rate of inversion decreased from the start, the values 
found agreeing with the law of Wilhelmy, x=a( 1—e~*'), where x 
is the weight of sucrose inverted during the time t, a the initial 
concentration of sucrose, and e and k are constants. When the 
sucrose was used in excess and the solution was not more than 
10% in strength, the rate of inversion remained constant until a 
point B was reached where the sucrose and enzyme were present 
in equivalent amounts, then decreased according to the above 
law. In more concentrated solutions, a very Blight decrease in 
the rate of inversion was noticed before the point B was reached. 
Other investigators have ascribed this to a supposed reversibility 
of the reaotion, but it is here considered to be due to the hindering 
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of the reaction by the increase in viscosity as the inversion pro¬ 
gresses. Chemical Abstracts. 

Inhib ition Phenomena in Amylases. II. Urban Olsson 
{Z. physiol. Chem ., 1921, 117, 91—145).—The optimum reaction 
for the action of a sample of ptyalin in the presence of sodium 
chloride and sodium acetate was found to be P H =6*4. Malt diastase 
is inactivated more readily than ptyalin. Iodine and fluorine ions 
have no inactivating influence on malt diastase. Ferric chloride 
in low concentration activates, in higher concentrations inactivates 
malt diastase. On dialysing ptyalin, an activator is removed 
which consists chiefly of salts the presence of which is necessary 
for the usual diastatic action. The action of various inhibiting 
reagents is given. It is suggested that the inactivating capacity 
of some of the heavy metals might be utilised as a means of detecting 
very small traces of these metals. S. S. Z. 

Emulsin. Rtjrckhardt Helferich [Z. physiol. Chem., 1921, 
117, 159—171).—A satisfactory method for preparing emulsin 
from the kernel of the plum is to mill the stones, extract the paste 
with water under toluene for nine weeks, filter, and precipitate 
with 95% alcohol. Prolonged extraction and precipitation from 
dilute solution conduce to more potent preparations. The enzyme 
can be purified by dialysis. The conditions for the quantitative 
estimation of the activity of p-glucosidases is also described. 

s. s. z. 

Emulsin. Richard Willstatter and Wilhelm CsInyi (Z. 
physiol. Chem., 1921, 117, 172—200).—The optimum reaction for 
the hydrolysis of amygdalin by emulsin lies in the neighbourhood 
of neutrality; that of lactose and raffinose more on the acid side. 
Emulsin preparations kept for about six months showed con¬ 
siderable loss of activity. From the difference of the quotients 
(a) of the hydrolysis of (3-methylglucoside, lactose, and raffinose 
from that of amygdalin, (6) of the hydrolysis of lactose from that 
of prunasin, (c) of the hydrolysis of (3-glucoside from that of prunasin 
by various preparations from sweet and bitter almonds and apricot 
kernels, it was concluded that the emulsin reactions were of the 
nature of independent enzyme reactions, and that the preparations 
were a mixture of numerous enzymes capable of degrading glucosides 
and polyoses. g g 2 . 

Castor Bean Lipase, its Preparation and some of its 
Properties. D. E. Haley and J. F. Lyman (J. Amer. Chem. 
Soc., 1921, 43, 2664—2670).—An active lipase preparation is best 
obtained from castor beans by extracting the crushed, hull-free 
beans with light petroleum. Lipase zymogen is activated by acid, 
but the active enzyme is unstable and is rapidly destroyed in an 
acid medium in the absence of fats. In the presence of fats the 
enzyme shows much greater stability. The zymogen form appears 
to be somewhat soluble in fats or in a mixture of fat and ethyl 
ether, but is insoluble in ether alone. The optimum hydrogen-ion 
concentration for castor bean lipase is lxlO" 6 . As the acidity 
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increases above this point, the lipolytic activity falls and stops 
entirely at a concentration of about 1 x lO” 8 . The hydrolysis of 
hard fats by the castor bean lipase in the presence of water is 
accelerated by the addition of light petroleum. Similarly, the 
hydrolysis of oils is somewhat hastened. W. G. 

The Importance of the Medium in the Study of Catalase. 1. 

Ubaldo Sammartino (Biochem. Z ., 1921, 126, 179—188).—Experi¬ 
ments on the evolution of oxygen from hydrogen peroxide under 
the influence of a dilute solution of blood and addition of a vitamin 
solution, for example, extract of yeast, show that a mercury surface 
and addition of sodium hydrogen carbonate greatly influence the 
reaction velocity. Using the Van Slyke apparatus to avoid mercury, 
the presence of the vitamin solution, whether the reaction of the 
medium be faintly alkaline or made definitely alkaline by addition 
of sodium hydrogen carbonate or sodium hydroxide solution, has 
a strong accelerating influence on the evolution of oxygen. H. K. 

Influence of Different Chemicals, of Kations and Anions, 
and of Mixtures of Electrolytes, on the Ureolitic Power of 
Urease. D. H. Wester ( Pharm . Weekblad , 1922, 59, 173— 
190; Biochem. Z , 1922, 128, 279).—The enzyme was obtained by 
extraction with equal volumes of water and glycerol of the seeds of 
soja and canavalia beans, the solutions being stable. The course of 
the reaction was followed by titration of the ammonium carbonate 
formed, using V/10-acid and methyl-orange. 

Tannin, iodine, and copper sulphate retard the action; chloro¬ 
form, however, does not, and thymol, mercuric chloride, and oil 
of mustard have practically no effect in concentrations sufficient to 
inhibit bacterial growth. Alcohols also have only slight retarding 
effects. Of the common kations, Ca" and Ba" have relatively 
great effect, K’ least; Mg" is irregular. Of the anions, Cl', Br', 
and NO*' have almost equal effects, I' greater and S0 4 " less. Mix¬ 
tures of electrolytes exert almost the same effect as would be 
exerted by that which has the strongest effect if it were present 
alone. S. I L. 

Organo-derivatives of Thallium. V. The Preparation of 
Thallium Diaryl Salts. Archibald Edwin Goddard and 
Dorothy Goddard (T., 1922, 121, 482—488). 

Sodium 2-Nitro-4-hydroxymercuriphenoxide. J. F. Scham- 
berg, G. W. Raiziss, and J. A. Kolmer (U.S. Pat. 1390972).— 
Sodium 2-nitro-4-hydroxymercuriphenoxide is formed when o-nitro- 
phenol and aqueous sodium hydroxide react with an excess of 
mercuric acetate in dilute aqueous solution containing a little 
acetic acid at a temperature which is gradually raised from 50° 
to 80°. The product is soluble in hot water, has a brick-red colour, 
and possesses antiseptic and therapeutic properties. 

Chemical Abstracts. 
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Respiratory Metabolism and Toxic GlycsBmia. A. Born- 
stein and Elisabeth Muller (Biochem. Z., 1921, 126, 64—76).— 
Experiments on dogs and man indicate that injections of pilo¬ 
carpine cause an immediate increase in the respiratory coefficient. 
This is attributed to combustion of sugar. Adrenaline, however, 
although it forms sugar from glycogen,, does not bring about 

increased sugar combustion. H. K. 

» 

The Degradation Products of Cholesterol in tjhe Animal 
Organs. (Substances Associated with Cholesterol in the 
Blood.) I. Lifschutz {Z. physiol. Chem., 1921, 117, 201—211).— 
Some derivatives of cholesterol are associated with it in the 
unsaponifiabletfraction of fat in the blood. Some of these substances 
are precipitated by digitonin, whilst others are not. The chemical 
properties of both fractions are given. S. S. Z. 

The Chemical Nature and the Transformation of the Fat 
of the Blood. I. Lifschutz (Z. physiol . Chem., 1921, 117, 212— 
217).—On oxidation of the blood fat the relative proportion of 
the unsaponifiable matter increases whilst the ratio of crystalline 
cholesterol to cholesterol oxidation products diminishes. 

s. s. z. 

The Uric Acid of Human Blood. J. Luoien Morris and 
A. Garrard Macleod ( J . Biol. Chem., 1922, 50, 65—75).—Certain 
discrepancies between the results obtained in the estimation of 
uric acid in human blood by the authors’ method (this vol., ii, 328) 
and by that of Folin and Wu (A., 1919, ii, 308) lead to the sug¬ 
gestion that there are two forms of uric acid present in human 
blood. E. S. 

Blood Enzymes. I. Occurrence of Maltase in Mam¬ 
malian Blood. Arthur Compton {Biochem. J., 1921, 15, 681— 
686).—Maltase is present in the blood-serum of the pig, dog, goat, 
sheep, rat, horse, and ox, and is absent from that of the cat, guinea- 
pig, rabbit, and man. The pig is particularly rich in the enzyme. 
Some variation occurs in different individuals belonging to the 
same species, especially in the case of the dog. W. 0. K. 

The Ferment Numbers of Blood. I. Quantitative Estim¬ 
ation of Catalase, Protease, Peroxydase, and Esterase in a 
Drop of Blood. A. Bach and Sophie Zubkowa {Biochem. Z., 
1921, 125, 283—291).—The blood solution used for the estimations 
is prepared by measuring 0*02 c.c. of blood by means of a capillary 
pipette and adding to it 20 c.c. of water. For the estimation of 
catalase and protease, use is made of the observation that the action 
of catalase on hydrogen peroxide falls off with rise of temperature, 
due to the action of the protease on the catalase, so that the 
catalase number is the number of milligrams of hydrogen peroxide 
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decomposed by 0*001 c.c. of blood at 17°, and the protease number 
is the difference between the catalase numbers determined at 17° 
and 37°. In man, the catalase number varies between 14 and 18, 
and the protease number between 3 and 5. 

As evidence for the existence of a peroxydase in blood, it is 
found that when blood is diluted 1000-fold, it accelerates the 
action of hydrogen peroxide on guaiacol, but is inactive when heated. 
The peroxydase number is the quantity of guaiacol in thousandths 
of a milligram oxidised by 0*001 c.c. of blood in presence of hydrogen 
peroxide. The guaiacol is determined colorimetrically. For esti¬ 
mation of esterase, use is made of the observation that guaiacol 
esters are not attacked by peroxydase except in the presence of 
esterase and the esterase number of the blood is the number in 
thousandths of a milligram of guaiacol eliminated from guaiacol 
esters by 0*001 c.c. of blood. * H. K. 

The Fermentative Properties of Blood. V. Appearance 
of Ferments in Blood after Various Operations. Ludwig 
Pincussen (Biochem. Z ., 1921, 126, 93—96).—By transplantation 
of tissues or by interfering with the normal mechanism of the 
kidney of rabbits and dogs, the author finds evidence of the presence 
in the sera of specific proteolytic ferments. The results are in 
general complicated. H. K. 

Blood Clotting. IV. B. Stuber and A. Funck ( Biochem . 
Z ., 1921, 126, 142—146).—Fibrinogen in 6% sodium chloride 
solution is precipitated by kations in the order Cs > K > Na > Li > Bb. 
Dialysed fibrinogen dissolved in sodium hydroxide or hydrochloric 
acid of various strengths is precipitated by alcohol when the alkali 
or acid concentration is above 0-05A, but there is no precipitation 
between the range 0*05^ to 0*00 5N. < Dialysed salt-free fibrinogen 
has an isoelectric point at P n 5*0. In acid solution, fibrinogen is 
precipitated by anions in the order S0 4 > citrate > acetate > Cl > 
NO a ,Br >I>CNS. In alkaline solution, the bivalent kations are 
effective in the order Ba>Sr>Ca>Mg. H. K. 

Coagulation of the Blood. I. Some Physico-chemical 
Aspects of Coagulation. John William Pickering and James 
Arthur Hewitt ( Biochem . J., 1921, 15, 710—724).—The authors 
attempt to bring the facts known about the clotting of the blood 
into connexion with physico-chemical concepts. Alcohol precipi¬ 
tates a greater quantity of gelatin from solution when added slowly 
than when added all at once. This effect may help to explain the 
delay in coagulation following slow injection of tissue extracts or 
of synthetic colloids. In fact, a negative phase (delayed coagula¬ 
tion) can be obtained in vitro by adding tissue extract slowly to 
unsalted birds’ blood. The authors suggest that the injected 
colloids combine with the fibrinogen, and that there is no necessity 
for assuming the existence of antithrombin. In the same way, 
the slow disintegration of the platelets of the normal circulating 
blood helps it to maintain its fluidity. There is no conclusive 
evidence that the liver produces an anti-ooagulant. 
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Blood surrounded by paraffin exhibits an intermediate reversible 
phase in the formation of a clot. A gel is first formed, which 
dissolves in tap water. This phase lasts for only a few minutes 
in mammalian blood, but for a day or two in frogs’ blood. At 37°, 
birds’ blood clots rapidly in clean glass vessels without the addition 
of tissue extract. 

It is suggested that coagulation phenomena are largely physical 
and colloidal in nature, and that the effect of foreign substances 
may be due largely to surface effects and to the electrical charges 
of the particles concerned. W. 0. K. 

Solubility of Carbon Monoxide in Serum and Plasma. 

H. R. O’Brien and W. L. Parker (J. Biol. Chem ., 1922, 50, 289— 
300).*—The solubility of carbon monoxide is practically the same 
in ox, sheep, and human serum and in ox plasma, and is about 
three-quarters of its solubility in water. E. S. 

Relation between the Viscosity of Blood and the Ratio of 
Uric Acid in Serum to that in Whole Blood. Rouzaud and 
Thi£ry (Compt. rend. soc. biol ., 1921, 85, 962—964; from Physiol. 
Abstr ., 1922, 6, 626).—The viscosity of blood, which depends on 
the number of red cells, determines the distribution of uric acid 
between plasma and corpuscles. In patients with excessively 
viscous blood, the serum contains proportionally less uric acid 
than in patients with less viscous blood; in the latter, whether 
anaemic or hydraemic, the amount of uric acid in the serum may 
occasionally exceed that in the whole blood. E. S. 

Relation between Viscosity and the Ratio of Cholesterol 
in Serum to that in Whole Blood. Rouzaud and Thi6ry 
(Compt. rend. soc. biol ., 1921, 85, 964—965; from Physiol. Abstr., 
1922, 6, 627).—The ratio of cholesterol in the serum to that in whole 
blood varies directly with the viscosity. There is a larger fraction 
of cholesterol in the serum when the blood is rich, than when it is 
poor, in red cells. This is considered to be of importance in cases 
of hypercholesterinaemia. E. S. 

The Action of Salvarsan on the Serum of Animals and on 
Blood-cells in Vitro. J. L. Kritschevsky (Biochem. Z., 1921, 
126, 11—20).—Salvarsan in acid and in alkaline solution causes a 
pronounced decrease in the degree of dispersity of colloids, as is 
shown by its behaviour towards serum. Corpuscles of various 
species are strongly agglutinated to various degrees, depending on 
the species. The haemolytic action of salvarsan is inhibited by 
serum. H. K. 

Influence of Temperature on Hypotonic Haemolysis. 

A. Jarisch (Pfliiger’8 Archiv , 1921, 192, 255—271; from Physiol . 
Abstr., 1922, 6, 625).—The resistance of the red cells to haemolysis 
increases with rise of temperature between 0° and 45° to 50°, but 
then very .rapidly falls off as temperatures are reached which are 
themselves capable of causing haemolysis. Different animals vary 
in the sensitiveness to temperature influence on hypotonic haemo¬ 
lysis; the differences are explained as dependent on different 
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phosphate content of the corpuscles, low phosphate content corre¬ 
sponding with a small temperature effect. By adding phosphate 
buffer mixtures to ox blood, the phosphate content of which is 
small, the temperature effect could be intensified. Sodium sulphate 
and sodium tartrate had no such effects. The phosphates probably 
act by keeping the hydrogen-ion concentration constant, so that 
with rise of temperature the concentration of hydroxyl ions increases. 
If the latter is kept constant by adding ammonium salts, the effect 
of temperature is diminished. E. S. 

Basal Metabolism in Menstruation. Marion 0. P. Wilt¬ 
shire (J Lancet, 1921, 201, 388—389).—Basal metabolism is not 
appreciably affected by menstruation. A. A. E. 

Paradoxical Behaviour of the Sugar Metabolism on 
Simultaneous Administration of Pilocarpine and Adrenaline 
(" Dissimilatory Reversal"). R. Vogel and A. Bornstein 
(Biochem. Z., 1921, 126, 56—63).—In the dog both adrenaline and 
pilocarpine cause an increase of blood-sugar. The simultaneous 
injection of both causes no change in the normal blood-sugar 
content. The mechanism of the two glycsemias is supposed therefore 
to be different. H. K. 

•The Metabolism of Carbohydrates. 11. On the Possible 
Occurrence of Stereochemical Changes in Equilibrated 
Solutions of Reducing Sugars Introduced into the Circulation. 

James Arthur Hewitt and David Henriques de Souza (Biochem. 
J ., 1921, 15, 667—671; cf. A., 1920, i, 508, 648).—From estimates 
of the optical rotation of the urine of rabbits or dogs after the 
intravenous injection of equilibrated solutions of dextrose, ^-fruc¬ 
tose, or d-galactose, it is concluded that the equilibrium of these 
sugars is unaltered as a result of their passage through the body 
and that no stereochemical changes take place. 

The polarimetric estimations of the sugar in the urine do not 
agree with Bertrand estimations, and so the former method may 
give fallacious results if uncontrolled. W. 0. K. 

Influence of Radiation on Nucleic Acid Metabolism. 

Ludwig Pincussen and Kate Momferratos-Floros (Biochem. Z., 
1921, 126, 86—92).—Exposure to Rontgen rays increases the 
katabolism of purine derivatives as shown in rabbits by increased 
oxalic acid excretion and as shown in vitro by a change of optical 
rotation. H. K. 

Accessory Food Factors. II. Importance of Water-soluble 
Extractives. Richard Gralka and Hans Aron (Biochem. Z., 
1921, 126, 147—152; cf. A., 1921, i, 475).—Experiments on rats 
indicate that a lack of fat-soluble vitamin is borne much better if 
copious water-soluble extractives, as, for example, of carrots and 
bran, be added. H. K. 

Chemistry of Blood and Spinal Fluid. Grete Egerer- 
Seham and C. E. Nixon (Arch. Int. Med., 1921, 28, 561-585).— 
About one hundred spinal fluids were analysed with the following 
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results: Sugar (Myers-Bailey method), 0*045—0*095, average 
0*069% in normal individuals; approximately the same in oases 
of syphilis, tabes, brain tumour, neurasthenia, arteriosclerosis, and 
other diseases; slightly increased in dementia paralytica and 
hysteria; decreased in tuberculous and epidemic meningitis and 
increased in diabetes with increase in blood-sugar; ratio of spinal 
fluid-sugar to blood-sugar variable in all groups. Creatinine, 
0*45—2*20 mg. per 100 c.c. in patients without renal disease; 
ratio to blood creatinine very variable. Urea, 9*87 mg. per 100 c.c. 
or 62% of that in blood, both values slightly increased in cerebro¬ 
spinal syphilis. Titration to bromocresol-purple, 2*11—2*63, 
average 2*49 c.c. 01AHC1 per 100 c.c. normal, practically the same 
in pathological cases except in acidosis and a few unexplained 
cases. Carbon dioxide capacity 46*5—61*7, average 53*1% normal, 
decreased in acidosis and few other cases; lipase present only in 
2 out of 26 cases; trypsin, absent in all; diastase 22% of blood 
diastase, variations unrelated to sugar-content of fluid; d 1*0086. 

Chemical Abstracts. 

T&e Action of Potassium and Calcium Ions on the Surviving 
Human Stomach. Otto Tezner and Max Turolt (Z. ges. 
expt. Med., 1921, 24, 1—10).—The addition of calcium to Ringer 
solution inhibits stomach contractions. The inhibition is over¬ 
come by acetylcholine and barium chloride, but not by nicotine, 
and is probably due to stimulation of the sympathetic. The 
action of adrenaline is more marked in calcium-rich than in normal 
Ringer solution. The addition of potassium to Ringer solution 
increases automatic muscular action; this action is increased by 
papaverine, but not by atropine; with large doses it is increased 
up to muscle cramp. In addition to the action on the muscle, 
there is probably also a stimulation of the nerve-endings due to 
injury of the vasoconstrictors. Potassium behaves in every 
respect similarly to barium even in its antagonism to calcium. 
The addition of potassium does not affect the action of acetyl¬ 
choline, but decreases adrenaline action. Calcium-free media 
produce a reduction of stomach motility, owing to diminished 
vagus sensitivity. Chemical Abstracts. 

Relation of Histamine to Intestinal Intoxication. I. 
Presence of Histamine in the Human Intestine. Jonathan 
Meakins and Charles Robert Harington ( J. Pharm. expt. 
Ther., 1922, 18, 455—465).—Histamine was demonstrated in 
minute concentration in the human caecum and transverse colon, 
but could not be detected in faeces possibly owing to oxidation during 
passage through the large intestine. The formation of histidine does 
not seem to depend on intestinal obstruction, and the amount 
present is too small to account for intestinal intoxication. G. B. 

Pharmacology of Selenium and Tellurium. III. The 
Action of their Acids on the Organs of the Circulation. 
Gboro Joaohimoglu and W. Hirose (Biochem. Z. t 1921, 125, 
5—11). — On the isolated frog’s heart, sodium tellurite is at least 
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two hundred times as toxio as sodium tellurate, and sodium selenite 
at least one hundred times as toxic as sodium selenate. The selenite 
is also muoh more toxic than the tellurite. The heart musculature 
has a reducing effect on the first three salts mentioned. On the 
rabbit’s blood-pressure, sodium selenite and tellurite have a more 
powerful depressor action than sodium selenate and tellurate. 

H. K. 

Microchemical Recognition of Urea in the Kidney by means 
of Xanthydrol. H. Stubel (Anat. Anz ., 1921, 54, 236—239).— 
Xanthydrol combines with urea to give insoluble crystalline 
dixanthylurea. By means of this reaction the presence of urea 
can be demonstrated in tissue. The tissue is immersed in small 
pieces in a 6% solution of xanthydrol and acetic acid for six to 
twelve hours, washed in absolute alcohol for forty-eight hours, 
with repeated renewal of alcohol, the tissue cleared in xylene, 
embedded in paraffin, and treated as other histological preparations. 

Chemical Abstracts. 

Secretin. I. and II. C. van Eweyk and M. Tennenbaum 
(Biochem. Z., 1921, 125, 238—245; 246—252).—I. Popielski’s 
observation on the stimulating effect of histamine on the flow of 
pancreatic juice in a Pavlov dog is confirmed. Tyramine, glycine, 
alanine, and glutamic acid are without action. By heating histidine 
at 300°, an active stimulant was obtained which gave a picrate 
identified as histamine picrate. The amino-acids formed on 
hydrolysis of casein, when heated at 280° or 300° give an active 
substance, in all probability histamine. 

II. The artificial secretin produced by the hydrolysis of spinach 
has no action on the blood pressure of the rabbit or on the isolated 
uterus of the guinea-pig, and is therefore not to be identified with 
histamine. H. K. 

Chemical Composition of the Thyroid Gland. Edgard 
Zunz (Arch, intemat. Physiol ., 16, 288—306; from Chem. Zentr., 
1921, iii, 1329).—The mean weight of thyroid glands examined 
was 26 to 30 grams. The moisture content was 75—76%. On 
the material dried at 105°, the following results were obtained : 
nitrogen, 13-82%; ash, 3-53%; phosphorus, 0*55%; iodine, 
0-2293%. (See also Zunz, Arch, intemat. Physiol ., 1921,15, 459.) 

G. W. R. 

Spleen and Digestion. W. Mollow (Z. physiol. Chem., 1921, 
117, 218—239h—Splenectomy did not affect the digestion of dogs 
with gastric and duodenal fistulas. S. S. Z. 

The Pituitary Active Principles and Histamine. H. H. 

Dale and H. W. Dudley (J. Pharm. expt. Ther., 1921,18, 27— 
42).—Contrary to the suggestion of Abel and Nagayama (ibid., 
1920, 15, 347), the pituitary activity on the isolated uterus is 
almost completely destroyed by boiling with 0-5% hydrochloric 
acid. So little histamine is present in the gland, that its chemical 
identification is impracticable, and there seems no reason for 
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suggesting a relation between histamine and the specific action of 
pituitary extracts. The oxytocic principle (acting on the uterus) 
is slowly destroyed by erepsin, but not by papain (cf. Ann. Reports, 

1920, 17, 172). G. B. 

Pressure of Carbon Dioxide or Swelling of Protein as the 
Cause of Muscle Contraction. Otto Furth (Biochem. Z., 

1921, 126, 55).—The author, in reply to Wacker (ibid., 1921, 120, 

284), reaffirms his position. H. K. 

Osmotic Behaviour of Frog’s Muscle, Deficient in Water 
and Poisoned by Glycerol, and on the Shrinkage of Muscle 
Protein. Paul Dux and Artur Low ( Biochem. Z., 1921, 125, 
222—237).—The muscles of frogs which have lost 20% of their 
weight by drying, when placed in physiological saline solution, 
swell more rapidly and eventually lose weight more rapidly than 
normal muscle. The muscles of frogs which have been poisoned 
by glycerol show a still sharper rise and fall, the muscles of such 
frogs being about one-fifth the weight of normal muscle. This 
very steep rise is partly due to accumulation of lactic acid in the 
tissue robbed of water. The results arc held to support Fiirth’s 
hypothesis of muscle contraction. H. K. 

The Interconversion of Carbohydrate and Lactic Acid in 
Muscle. Dorothy Lilian Foster and Dorothy Mary Moyle 
(Biochem. J 1921, 15, 672—680).—This paper confirms various 
recent investigations on the function of lactic acid in the muscle. 
Exhaustive stimulation results in a minimum lactic acid content. 
During recovery in oxygen after fatigue, there is an increase in 
carbohydrate content and a corresponding decrease in lactic acid, 
confirming Meyerhof’s work in support of the view that the lactic 
acid formed during the first stage of excitation is partly recon¬ 
verted back into carbohydrate during recovery. In chopped 
muscle, the decrease in carbohydrate is quite parallel to the in¬ 
crease in lactic acid and does not lag behind it as found by Parnas. 
Chopped muscle is able, not only to break down hexosephosphate, 
but also to synthesise it from dextrose and phosphate. 

W. 0. K. 

The Distribution of Carnosine in the Animal Kingdom. 

Winifred Mary Clifford (Biochem. J ., 1921, 15, 725—735).— 
Using the colorimetric method previously described by the author 
(A., 1921, ii, 604), quantitative estimations have been made of the 
carnosine (p-alanylhistidinc) in the muscles of a large variety of 
animals. It appears to be completely absent from the flesh of 
certain fishes, birds, and reptiles, but is present in all mammals 
so far examined, the highest figure being obtained in the case of 
the bull, the fresh muscle of which contains more than 1 %. In some 
cases (for example, salmon) the colour is not developed properly 
owing apparently to the presence of some inhibitory substance, and 
in such cases the observations were controlled by precipitating and 
isolating the carnosine. W. O. K. 
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The Rdle oi Inorganic Salts in the Functions of the Cell. 

S. G. Zondek ( Ber. deut. Pharm. Ges., 1922, 32, 7—15).—The 
inorganic salts in the living cell play an important part in the 
chemical mechanism by means of which it performs its functions. 
Apart from their functioning as catalysts, as, for example, iron as 
an oxygen carrier in haemoglobin, attention is directed to the 
influence exerted by the ions, particularly the kations, on the cell 
colloids, including protoplasm. The determining factor in this 
case is not osmotic pressure, but the actual valency of the ions. 
Both univalent and multivalent kations alone inhibit the living 
functions, but if both are present together in suitable proportions, 
as, for example, sodium or potassium, and calcium as in Ringer’s 
solution, then the poisonous action is removed (cf. this vol., i, 296). 
This antagonistic action of uni- and bi-valent kations is observable 
in the higher organisms, so, for example, sodium salts, and still 
more pronouncedly potassium salts, lead to a stoppage of an isolated 
frog’s heart with relaxation of the muscles, whilst calcium salts 
lead also to a stoppage with contracted muscles. With a mixture 
of the two ions the heart’s action remains normal. These pheno¬ 
mena are attributable to the physico-chemical influence which the 
respective ions exert on the colloidal state of the cell protoplasm. 

G. F. M. 

The Function of the Vitamins in the Chemistry of the Cell. 

W. R. Hess (Z. physiol Chem ., 1921, 117, 284—308).—The 
diminution in the respiratory function of polyneuritic pigeons can 
be demonstrated in vitro to be due to the decrease in the various 
tissues of the enzymes associated with respiration. The poly¬ 
neuritic condition in birds can also be induced by inhibiting the 
respiratory functions of the tissues with hydrogen cyanide. Birds 
kept on a diet of polished rice were shown to be more susceptible 
to potassium cyanide intoxication than normal birds. S. S. Z. 

Mode of Action of Potassium on Isolated Organs. A. J. 

Clark (J. Pharm. expt. Ther ., 1922, 18, 423—447).—Rubidium 
acts as a perfect and caesium as an imperfect substitute for potassium 
in all the isolated tissues examined (chiefly rabbit’s auricle, frog’s 
heart, uterus, intestine). Thorium and uranium do not act as 
substitutes to potassium, but act as irritants to the frog’s heart 
and will induce automatic beats in hearts arrested by lack of 
potassium (cf. Zwaardemaker, A., 1917, i, 70, 105, 241; 1918, 
ii, 182 ; Ann. Reports , 1919,16, 148 ; Loeb, A., 1921, i, 145; Peters, 
A., 1921, i, 144). G. B. 

Copper in Tumours and Normal Tissues. Charles Powell 
White (Lancet, 1921, 201, 701—703).—Copper was found to be 
present in all the animal and vegetable tissues examined, and to 
exist to a greater extent in degenerating tumours than in those 
which are not degenerated. The suggestion is made that copper 
may be of physiological importance in the higher animals and 
plants. A. A. E. 
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New Observations on the Venom of Ants. Robert 
Stumper (Compt. rend ., 1922, 174, 413 — 415; cf. ibid., 1922, 174, 
66).—The amount of formic acid in the venom from the ant, Formica 
rufa , varied from 21*35 to 72*8%. Formic acid is invariably found 
in the Camponotince , but the Myrmicince and the Dolichoderince 
practically do not secrete this acid. The toxic action of the venom 
of the Camponotince is due to formic acid and there are two distinct 
actions, namely, a corrosive action due to the concentration of the 
aoid and the toxic action proper, due to an injurious influence of 
the formate ion on the nervous system. W. G. 

An Organic Constituent of the Tube of Mesochcetopterus 
taylori , Potts. C. Berkeley (J. Biol. Chem ., 1922, 50, 113— 
120).—By extracting the tubes of Mesochcetopterus taylori , a poly- 
chaete worm, with warm 2% sodium carbonate, a furfuraldehyde- 
yielding substance is obtained which resembles chondroitin-sulphuric 
acid. On hydrolysis, it yields sulphuric acid, a volatile organic 
aoid, a hexosamine which is probably galactosamine, and probably 
glycuronic acid. E. S. 

Origin of Milk Fat, and its Relation to the Metabolism of 
Phosphorus. Edmond John Sheehy ( Biochem . J., 1921, 15, 
703—709).—Carbohydrate and fat are equally efficient in the food 
of the cow for the production of milk fat. This indicates that the 
immediate source of the milk fat is some compound which can be 
produced from fat or from sugar, and may be a phosphatide. There 
is no parallelism between the quantity of phosphoric acid and of 
fat or caseinogen in milk, but this may be due to the inorganic 
phosphorus being partly returned to the blood from the mammary 
gland. W. O. K. 

The Diastatic Action of Cow’s Milk towards Various 
Starches. Ferdinand Welzmuller ( Biochem. Z., 1921, 125, 
179—186).—The diastatic action of cows’ milk was determined at 
various temperatures on a number of varieties of starch. The 
results show that a diastase is present in cows’ milk with an optimum 
temperature of 37°. This, together with its different behaviour 
towards a variety of starches, indicates a difference between the 
diastase of cows’ milk and other diastatic ferments. H. K. 

Ambard’s Urea Constant. Alfred Lublin ( Biochem . Z., 
1921, 125, 187—201).—Experiments on the excretion of urea and 
urine in man in normal and pathological cases do not support 
Ambard’s laws {Compt. rend. Soc. Biol., 1910). H. K. 

Influence of Lecithin on the Excretion of Veronal. C. 

Bachem (Biochem. Z., 1921, 126, 117—119).—After subcutaneous 
injection into rabbits of a mixture of lecithin and sodium veronal, 
the excretion of veronal in the urine is the same as when sodium 
veronal is injected alone. If, however, the lecithin be given intra¬ 
venously and the sodium veronal subcutaneously, the excretion of 
veronal decreases by 33 to 50%. H. K. 
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Urochrome as a Derivative of Chlorophyll. Herbert 
Eldon Roaf ( Biochem. J., 1921, 15, 087—688).—Consumption 
of green plant pigment (chlorophyll) increases the output of uro¬ 
chrome in the urine, whereas with carrotene there is no such 
increase. W. 0. K. 

Alcaptonuria and its Metabolism. R. B. Gibson and 
C. P. Howard (Arch, Int. Med,, 1921, 28, 632—637).—In a case 
of alcaptonuria, high values were obtained for ammoniacal nitrogen, 
uric acid nitrogen, and undetermined nitrogen, whilst the urea- 
nitrogen value was low. The excretion of sulphur appeared to be 
norma]. Chemical Abstracts . 

Inflammation. I. Influence of Chemicals on the Chemo- 
taxis of Leucocytes in Vitro. Elizabeth P. Wolf ( J. Expt, 
Med., 1921, 34, 375—396).—The calcium ion is* the only inorganic 
ion which is found to be of itself positively chemotactic; the 
chemotaxis exhibited by magnesium and sodium salts is dependent 
on the negative ions. Sodium phosphates, morphine, amino-acids, 
and amines are positively, and all potassium salts negatively chemo¬ 
tactic; examples are also given of substances which act syner- 
gistically as regards chemotaxis. Although tyramine, for example, 
is an exception to the rule, it is suggested that the longer the carbon 
chain, the greater is the degree of chemotaxis. The conditions of 
the test appear markedly to influence the character of the results. 

Chemical Abstracts. 

The Total Non-protein Nitrogen Constituents of the Blood 
in Chronic Nephritis with Hypertension. J. Lisle Williams 
(Arch. Int. Med., 1921, 28, 426—433; cf. ibid., 1921, 27, 748).— 
In chronic nephritis with hypertension, there is a retention of 
nitrogenous products in the blood and a diminished ability to 
excrete phenolsulphonephthalein. The changes from the normal 
in these respects parallel the renal involvement but bear no definite 
relation to the increase in blood pressure. In cardiac insufficiency, 
without definite nephritis, there is a slight retention of nitrogenous 
products, particularly uric acid. Improvement in the cardiac 
condition is followed by a partial or complete return to the normal 
non-protein nitrogen of the blood. The presence of albumin and 
casts in the urine is not necessarily diagnostic of nephritis nor is 
their absence necessarily indicative of the non-existence of such 
disease. Chemical Abstracts. 

Blood Chemistry in Puerperal Infection. Paul Couinaud 
and RenIs Clogne (Rev. mensuelle gynicol. et obsUt., 1921, 3, 205— 
274).—In puerperal infection, blood urea is increased in proportion 
to the severity of the infection; the residual nitrogen of the blood 
is increased; in the urine, Lantzenberg’s coefficient is increased, 
and the amount of urinary acetone is augmented as compared with 
values obtained in a normal puerperium. Chemical Abstracts. 

Tetany. H. Elias and E. A. Spiegel (Wiener Arch. Inn. Med., 
1921, 2, 447—460).— The phosphorus content of the blood serum 



i. 402 ABSTRACTS OP CHEMICAL PAPERS. 

is increased in tetany. The inorease in total phosphorus depends 
on an increase in inorganic phosphorus, whilst the lipoid phosphorus 
shows no characteristic change. In general, the phosphorus content 
shows a greater increase in the more severe cases of tetany. The 
change in phosphorus content cannot be attributed to increased 
muscular activity. A disturbance of phosphorus metabolism 
appears to be an important symptom of tetany, and is perhaps 
also an important factor in its occurrence. 

Chemical Abstracts. 

Pharmacology of Carbon Oxysulphide. Richard Fischer 
(Biochem. Z. 3 1921, 125, 12—24).—The action of carbon oxysulphide 
was investigated on frogs and rabbits and on blood in vitro. The 
gas is unstable and readily forms hydrogen sulphide. The frog is 
relatively resistant, an atmosphere containing 4*5% of the gas 
causing death in one hour. In the case of the rabbit, inhalation 
of air containing less than 1% of the gas leads to death. In both 
cases death is due to respiratory failure. There is no apparent 
change in the blood in vivo; but in vitro, blood treated with carbon 
oxysulphide shows the absorption bands of thiohsemoglobin. 

H. K. 

[Physiological] Action of Dimethyl Telluride Dihaloids. 

Douglas V. Cow and W. E. Dixon (J. Physiol ., 1922, 56, 42— 
52).—The stereoisomeric dimethyl telluride dichlorides, TeMe 2 Cl 2 , 
described by Vernon (T., 1920, 107, 86, 889) behave quite differently 
when injected intravenously into cats, dogs, or rabbits. The a- or 
£r<ms-compound is relatively inactive, the p- or cts-compound is a 
powerful stimulant of the spinal medulla and specifically excites 
the adrenal gland to excrete adrenaline; hence it causes rise of 
blood pressure and other effects. This new type of the effect of 
stereochemical arrangement on physiological action is considered 
to be due to the intramolecular strain of the p-chloride. Ultimately 
both compounds are excreted in the breath as dimethyl telluride. 

G. B. 

Influence of Intravenous Sugar Injections on the Excretion 
of Lactic Acid, on the Blood-sugar, and on the White Blood- 
corpuscles. Waclaw Moraczewski and Egon Lindner 
(Biochem. Z ., 1921, 125, 49—68).—The authors have examined 
the effect of the administration of dextrose or lsevulose orally or 
intravenously on the blood-sugar, the urinary content of lactic 
acid, phosphoric acid, and sugars, the body temperature, and the 
corpuscular content (red and white) of the blood, both in the case 
of normal persons and in pathological cases. The effect of simul¬ 
taneous administration of adrenaline and phloridzin was also 
examined, and the effect of injections of salvarsan, dextrin, deutero- 
albumose, etc. In general, the results vary from case to case. 
There is no apparent relation between phosphate excretion and 
lactic acid excretion, and although injection of dextrose produces 
little effect, lsevulose causes a large increase of lactic acid in the 
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urine, a rise of body temperature of 3°, and a decrease of leuco¬ 
cytes. Phloridzin and adrenaline increase the lactic acid excretion. 

H.K. 

Behaviour of Oxalic Acid in the Animal Body. Ludwig 
PiNCUSSEtf (Biochem. Z., 1921, 126, 82—85).—About four-fifths of 
the oxalic acid injected subcutaneously as sodium salt into rabbits 
appears in the urine. This quantity shows a slight decrease when 
the animal is exposed to light in the presence of an activator (eosin 
or dichloroanthracenedisulphonic acid). H. K. 

The Behaviour of some Cyclic Compounds in the Human 
and Animal Organisms. Erich Schempp ( Z. 'physiol. Chem ., 
1921, 117, 41—47).—Phenylacetic acid administered as the sodium 
salt to a cat was excreted in the urine as phenaceturic acid. The 
same compound given subcutaneously to a hen was excreted as a 
substance which did not quite agree with the properties of phen- 
acetomithuric acid which Totani identified in similar circumstances. 
The sodium salt of o-nitrophenylacetic acid was excreted as the 
unchanged acid in the case of a man and a dog, as was also found 
to be the case with the p-nitro-compound except that a few deci¬ 
grams of hippuric acid were also found in the human urine. Phenyl- 
bromoacetie acid in the case of man and dog was excreted as man- 
delic acid, whilst a-thiophenic acid was recovered in the urine in 
both cases as thiophenuric acid. A human patient who received 
pyromucic acid per os excreted it in the urine as pyromycuric and 
hippuric acids. S. S. Z. 

Action of Adrenaline on the Blood-sugar. G±za PetIsnyi 
and Heinrich Lax ( Biochem . Z ., 1921, 125, 272—282).—In man 
at all ages, subcutaneous administration of adrenaline produces a 
hyperglycemia followed by a state of hypoglycemia. In tetany, 
the behaviour is slightly different. The normal dextrose content 
shows greater variations and after adrenaline the hyperglycemia 
is smaller and the hypoglycemia more pronounced and protracted 
than in normal persons. H. K. 

Physiological Action of iV-Methylhistamine and of Tetra- 
hydropyrido-3 : 4-iminazole (“ Iminazoleisopiperidin " of 
Fr&nkel) [1:3:5-Benztriazole]. H. H. Dale and H. W. 
Dudley (J. Pharm. expt . Ther ., 1921, 18, 103—110).—4-p-Methyl- 
aminoethylglyoxaline (A-methylhistamine), prepared by Fargher 
and Pyman (T., 1921, 119, 734), has 1/200 of the activity of 
histamine on the blood pressure and 1/80 of the activity of the 
uterus. The base prepared by Frankel and Zeimer (A., 1920, i, 
882) by condensing histamine with methylal by no means exceeds 
the latter base in activity, as was claimed by its discoverers, but 
has only 1/1500 of the activity of histamine on uterine muscle, 
and practically none on the blood pressure. The dihydrochloride 
melts at 276—278°, and not at 253° as stated by Frankel and 
Zeimer, whose preparation must have been seriously contaminated 
with histamine. G. B. 
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Pigment Metabolism. II. Fromholdt and Nersessov 
( Biochem . Z ., 1921, 125, 153—157).—Bilirubin in quantities above 
0*1 gram is lethal when injected intravenously into rabbits and 
causes excretion of albumin. With dogs and rabbits, repeated 
injection of bilirubin leads to urobilinuria and in the case of dogs 
bilirubin appears in the urine. H. K. 

The Infl uence of Treatment with Alkali or Bromine on 
the Physiological Activity and Foaming Capacity of some 
Saponaceous Substances. Ernst Sieburg and Franz Bach- 
mann (Biochem. Z ., 1921, 126, 130—141).—The biological activity 
of five saponaceous substances, cyclamin, digitonin, saponin pur. 
alb., Quillaia saponin, and Guaiak saponin, were compared before 
and after treatment with alkali or with bromine. As a rule, such 
treatment results in a depression of activity as exemplified by the 
property of foaming, by precipitation of cholesterol, by haemolysis 
of corpuscles, by toxicity on the frog’s heart, and by the toxicity 
on tadpoles. There is no close parallelism between these properties, 
except in the action on the frog’s heart and the toxicity on tadpoles. 

H. K. 

Distribution of Chloride and Water after Poisoning with 
Mercuric Chloride. A. Bornstein and Joh. Kerb ( Biochem. 
Z ., 1921, 126, 120—129).—A comparison is made of the chloride 
and water-content of the blood, kidneys, liver, lungs, brain, intes¬ 
tine, muscles, skin, and skeleton of normal rats, and rats which 
have received, subcutaneously, either sodium chloride, sodium 
chloride and mercuric chloride, or oantharidin. There is no 
parallelism between water and chloride retention. For the ashing 
of animal tissues the Hoppe-Seyler-Thierfelder method can be 
shortened by stronger ignition in a muffle furnace without loss of 
chloride. H. K. 

Chemotherapy of Antimony. Comparison of Antimony 
Tartrates with Organic Compounds of Antimony. Robert 
George Fargher and William Herbert Gray (J. Pharm. expl. 
Ther.y 1921, 18, 341—360).—The toxicity to mice of a number of 
salts of antimonyltartaric acid and of phenyl-, of ra-acetylamino- 
phenyl-, and of p-bromophenyl-stibinic acids has been determined. 
The paper contains a review of the literature of the chemotherapy 
of antimony, and describes a method for estimating antimony in 
organic compounds. G. B. 

Effect of Hydrogen-ion Concentration on the Toxicity of 
Alkaloids for Pararncccium. Marian M. Crane (J. Pharm. 
expt. Ther ., 1921, 18, 319—339).—The limits of P lL within which 
Paramoecium can live for twenty-four hours are 5—9*6. The 
effect of P H on the toxicity of alkaloids varies with the dissociation 
constant of the latter, and the results seem to indicate that only 
the free undissociated base is toxic. Thus a change in P K scarcely 
influences the toxicity of quinoline, whereas with strychnine^and 
piperidine, which have a much higher dissociation constant, the 
toxicity at P n 5*9 is twenty-five times as great as at Pj* 8*0. G. B. 
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Chemistry of Vegetable Physiology and Agriculture. 


The Determination of Alkalinity in Culture Media. L. 

Michaelis (Z. Immun. 1921, 32, 194—203).—A colorimetric 
method is described which indicates the p {1 of culture media in a 
simple and rapid manner. The method differs from that of Clark 
and Lubs in that an indicator with a single change in colour, from 
colourless to yellow, is used. The reagent is a solution of 0*3 gram 
of ra-nitrophenol in 100 c.c. of distilled water. 

Chemical Abstracts. 

The Ionisation Constants of Glycerophosphoric Acid and 
their Use as Buffers, especially in Culture * Media. R. R. 

Mellons, S. F. Acree, P. M. Avery, and E. A. Slagle (J. Infect. 
Dis. y 1921, 29, 1—6).—Disodium glycerophosphate is a solvent for 
some salts of calcium and magnesium and perhaps other metals, 
and when used in proper concentration prevents much of the 
objectionable precipitation of phosphates on the alkaline side of 
neutrality. This property suggests its employment in culture 
media, in the washing of agar, in the precipitation of casein, 
andffor the study of the effect of the calcium and magnesium ions 
on the growth of various organisms. The fact that the ionisation 
constants of the glycerophosphates are substantially the same as 
those of the non-glycerolated phosphates makes possible a sub¬ 
stitution of these salts as buffers, owing to their stability in the 
lower alkaline ranges where, for example, an initial p H of 8 has been 
maintained in broth after autoclaving. Chemical Abstracts. 

Extracellular Bacterial Proteases. K. G. Dernby ( Biochem , 
Z., 1921, 126, 105—108).—Bacteria were grown in a nutrient 
broth, then filtered through paper and a Chamberland candle. 
The sterile filtrate was examined for proteolytic activity by lique¬ 
faction of gelatin or hydrolysis of Witte’s peptone. Tubercle bacilli, 
various pneumococci, various streptococci, staphylococci, and 
tetanus bacilli gave negative results. Active bacilli were Bacillus 
subtilis , B. pyocyaneus , B. proteus , B. prodigiosus , B. sporogenes , 
and B. histolyticus. These were active within the range P H 4 to 9 
with an optimum zone of 6 to 7. H. K. 

Endo’s Reaction, Biology of Bacillus coli. 0. FernIndez 
and T. Garmendia (Anal. Fis. Quim., 1921, 19, 313—319).—The 
red colour produced by Bacillus coli in Endo’s medium (bouillon, 
with agar containing lactose, magenta, and sodium sulphite) is 
probably produced, not by acetaldehyde, but by lower acids of 
the fatty series. The production of acetaldehyde by the agency 
of B. coli was studied, using different modifications of Endo’s 
medium and estimating the acetaldehyde produced by weighing 
as its p-nitrophenylhydrazone. Inorease in the amount of lactose 
or sodium sulphite and substitution of lactose and sodium sulphite 
by dextrose and sodium phosphate respectively did not result in 
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any marked increases in the amount of acetaldehyde produced. 
With mannitol and sodium sulphite, however, increased amounts 
of acetaldehyde were obtained. The maximum production of 
acetaldehyde was obtained, using a medium containing alanine, 
lactose, sodium chloride, and sodium sulphite. G. W. R. 

Theory of Disinfection in the Light of the Meyer-Overton 
Lipoid Theory. P. G. F. Vebmast (Biochem. Z ., 1921, 125, 106— 
148).—-Experiments conducted with Bacillus coli show that in acid or 
neutral media disinfection with benzoic acid depends on the con¬ 
centration of the undissociated acid. The benzoic acid anion and 
the hydrogen-ion concentration of the solution can undergo con¬ 
siderable variation without affecting the disinfection value, pro¬ 
vided that the concentration of undissociated acid remains the 
same. The results with benzoic and salicylic acids confirm the 
Meyer-Overton theory in neutral and acid media if the distribution 
coefficient be based on the concentration of undissociatecl acid. 
In alkaline media, the disinfection value is not apparently in 
agreement with the theory. H. K. 

Proteinogenous Amines. XII. The Production of Hist¬ 
amine and other Iminazoles from Histidine by the Action 
of Micro-organisms. Milton T. Hanke and Karl K. Koessler 
(J. Biol. Chem ., 1922, 50, 131—191).—A study was made of the 
action of a large number of micro-organisms on histidine, using the 
standard medium previously employed (A., 1919, i, 611). The 
results are presented in tabular form. In a few cases, evidence 
was obtained which suggested the rupture of the iminazole ring 
with the probable production of a triamino-carboxylic acid. Addi¬ 
tion of leucine to the medium facilitated the growth of all the 
organisms, and, in those cases where decarboxylation occurred, 
increased the rate of production of histamine. The effect on 
Bacillus coli cystitis of additions of other amino-acids was also 
investigated. Alanine, leucine, arginine, glycine, and peptone 
augmented both the growth of the organism and the rate of pro¬ 
duction of histamine; tyrosine increased growth alone; glutamic 
acid and tryptophan increased growth, but diminished the yield 
of histamine; whilst cystine retarded growth and almost prevented 
the formation of histamine. E. S. 

Pharmacology of Selenium and Tellurium. II. Action 
of their Acids on Diphtheria Bacilli. Georg Joachimoglu 
and W. Hirose (Biochem. Z ., 1921, 125, 1—4).—The growth of 
diphtheria bacilli is inhibited by the oxy-acids of tellurium and 
selenium. The active concentrations of tellurium and selenium 
are, for tellurites 1 : 420, for tell urates 1 : 125, for selenites 1 : 1160, 
and for selenates 1 : 666. Diphtheria bacilli are much less sensitive 
than bacilli of the typhus-coli group, which latter are killed at 
dilutions of tellurium four hundred times the above. H. K. 

Fermentation of i-Inositol. James Arthur Hewitt and 
Dorothy Beatty Steabben (Biochem. J ., 1921, 15, 665—666).— 
The main products of the fermentation of inositol by Bacillus 
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lactis aerogenes are ethyl alcohol, acetic acid, succinic acid, and 
carbon dioxide, and small quantities of lactic acid and formic 
acid. Dextrose apparently is not an intermediate product. 

W. 0. K. 

The Culture of Bacillus pyocyaneus on Definite Artificial 
Media. A. Goris and A. Liot (Compt. rend., 1922, 174, 575— 
578 ; cf. ibid., 1921, 172, 1622).—It has previously been shown that 
the ammonium salts of dibasic acids can serve as nutrients for 
B. pyocyaneus . It is now shown that the corresponding amides 
cannot serve as nutrients. Amino-acids may serve as nutrients 
for the bacillus provided that they have first been neutralised by 
sodium hydroxide, but, in general, they are less effective than the 
ammonium salts of the dibasic acids, particularly when they are 
used without the addition of mineral salts. The nutritive value 
of a given amino-acid depends, not only on the presence of one or 
more amino-groups, but also, on the structure of the chain to which 
these groups are linked. W. G. 

The Production of Hydrocyanic Acid by Bacillus pyocyaneus. 

F. A. Patty ( J. Infect. Dis., 1921, 29, 73—81).—The optimum 
reaction for the production of hydrogen cyanide by most strains 
of B. pyocyaneus is p n 5*4 to 5’8. The thiocyanate colorimetric 
method of estimating minute quantities of hydrogen cyanide is a 
satisfactory one, but control tests must be made, because in protein 
media there is sufficient thiocyanate formed on distillation to give 
a positive reaction. Oxygen is necessary for the production of 
hydrogen cyanide by B. pyocyaneus. Hydrogen cyanide is not 
produced by a .filterable extra-cellular enzyme. Pigmentation, 
gelatin liquefaction, and hydrogen cyanide production, although 
independent functions, show a close relationship. Whole egg-broth 
is the most favourable medium for hydrogen cyanide production, but 
synthetic medium is second, indicating that a favourable synthetic 
medium may be devised. Contaminating organisms which do not 
produce hydrogen cyanide appear to be slightly inhibitive of its 
production. B. pyocyaneus does produce a measurable amount 
in the animal body. There is a marked variation among the 
different strains of B. pyocyaneus as regards the amount of hydrogen 
cyanide production. Chemical Abstracts. 

Trehalose Fermentation in the Differentiation of the 
Paratyphoid-enteritidis Group. S. A. Koser (J. Infect. Dis., 
1921, 29, 67—72).— Bacillus suipestifer is unable to attack trehalose, 
whereas B. paratyphosus, B. schottmulleri, the animal para B sub¬ 
group, and B. enteritidis ferment it with the production of acid 
and gas. Furthermore, it is possible to differentiate by cultural 
methods the B. schottmulleri strains from the closely allied animal 
para B group, hitherto separable only by serological means. This 
has been accomplished by employing small amounts of a serum- 
water medium containing 0*5% trehalose and 1 % Andrade indicator. 
In this medium, the animal para B strains produce a red coagulum 
after three to four days’ incubation, whilst the B. schottmulleri 
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cultures present a light pink or colourless coagulum. This separa¬ 
tion parallels the differentiation of these two groups by agglutinin 
absorption tests. B. enter itidis is similar in its reaction to the 
animal para B cultures and in contrast to B. schottmulleri. 

Chemical Abstracts. 

The Relation between Bacteria, Spores, and Formaldehyde. 

E. Hailer (Biochem. Z., 1921, 125, 69—83).—Anthrax spores 
and vegetative bacterial forms, for example, paratyphus bacilli 
and staphylococci, were treated with formaldehyde solution followed 
by sodium sulphite solution. In the case of the spores, the sodium 
sulphite inhibits the toxic action of the formaldehyde the greater 
its concentration, provided that the formaldehyde has not been 
allowed to act too long. The results are interpreted on the theory 
that the formaldehyde forms an additive product with the amino - 
groups which is decomposed by sulphite, but prolonged action of 
formaldehyde gives rise to an irreversible complex, ~N~CH 2 . The 
results with bacteria are less simple. H. K. 

The Bactericidal After-effect of Formaldehyde Solutions. 

E. Hailer ( Biochem. Z ., 1921, 125, 84—96).—The toxic action of 
formaldehyde continues after removal of anthrax sjiores or vege¬ 
tative bacilli from the solutions if there be no nutrient material 
present. In the case of the spores, this after-effect is the more 
pronounced the drier the spores become, owing to loss of water 
and therefore increased formaldehyde concentration. H. K. 

Yeast Protein. Alexander Kiesel (Z. physiol. Chem ., 1922, 
118, 304—306) .—Yeast protein on hydrolysis yielded histidine 
2*97%, arginine 3*15%, lysine 3*63%. * 8. S. Z. 

Stimulants of Alcoholic Sugar Fission. VIII. Carl 
Neuberg and Marta Sandberg (Biochem. Z., 1921, 125, 202— 
219).—Purines, their complex derivatives, or their degradation 
products accelerate the fermentation of dextrose by living yeast- 
cells just as they stimulate the action of press juice (this vol., i, 306). 
Caffeine and alloxan, however, retard the action of living yeast 
cells. H. K. 

Stimulants of Alcoholic Sugar Fission. IX. Carl 
Neuberg and Marta Sandberg (Biochem. Z., 1921, 126, 153— 
178).—With few exceptions, a large number of substances, belonging 
to very varied groups, have a stimulating influence on the action 
of living yeast and in some cases on press juice. The groups 
examined were, bitter substances, bile acids (sodium salts inhibit), 
various varieties of charcoal, saponins, cystin and its derivatives. 

H. K. 

Proteinogenous Amines. XIII. The Electronic Inter¬ 
pretation of certain Biochemical Phenomena. Milton T. 
Hanre and Karl K. Koessler (J. Biol . Chem ., 1922, 50, 193— 
233). —Electronic formulae for a number of organic compounds 
are deduced from their known chemical properties. From a con¬ 
sideration of these formulae, the authors conclude that the decarb- 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


i. 409 


oxylation of pyruvic acid by yeast is a purely hydrolytic process, 
although no attempt is made to explain the mechanism of the 
action. Only those acids which contain quadruply positive carboxyl 
groups appear to be readily decarboxylated by yeast. Further, it 
is pointed out that, on the assumption that a quadruply negative 
carbon atom is only oxidised with difficulty, the behaviour of, at 
any rate, a number of acids in the animal body is readily explained 
by their electronic formulae. E. S. 

Vitamins. II. Acceleration of Fermentation by Extracts 
of Animal Organs. Sigmund FrAnkel and Josef Hager 
(Biochem. Z ., 1921, 126, 189—226).—The water-soluble extract of 
the alcoholic extract of a large number (31) of animal tissues was 
tested in its action on the evolution of carbon dioxide in yeast 
fermentation. All extracts except that of the. bone marrow had 
a strong accelerating influence. H. K. 

Vitamins. III. Acceleration of Fermentation by Extracts 
of Plants and the Action of Choline and Aminoethyl Alcohol 
on Fermentation. Sigmund FrAnkel and Albert Scharf 
(Biochem. Z ., 1921, 126, 227—264).—The water-soluble portion of 
an alcoholic extract of a large number of grains and vegetables 
was examined in its action on yeast fermentation. Vegetable 
roots and grains were feebly active, leaves of vegetables were more 
active, but leek-like vegetables most active. Extract of celery 
and of yolk of eggs were very active, but both choline and amino¬ 
ethyl alcohol were inhibitory. H. K. 

Vitamins. IV. The Adsorption of Vitamins. Sigmund 
FrAnkel and Albert Scharf ( Biochem . Z., 1921, 126, 265— 
268).—Using a purified water-soluble vitamin preparation from 
yeast (A., 1921, ii, 228), the authors have examined the adsorption 
of vitamin as determined by its accelerating influence on yeast 
fermentation, by Fuller’s earth, kaolin, and alumina. Kaolin 
adsorbs it completely, Fuller’s earth slightly less, and alumina 
not at all. H. K. 

Vitamins. V. Further Experiments on the Chemistry 
of Vitamins. Sigmund FrAnkel and Albert Scharf (Biochem. 
Z., 1921, 126, 269—280; cf. A., 1921, ii, 228).—Further experi¬ 
ments are described on attempts to isolate the water-soluble vitamin 
from yeast and rice polishings. By examining the activity of 
preparations of vitamin on yeast fermentation, the vitamin was 
found in the mercuric chloride precipitate (choline fraction). In 
the case of rice polishings, the filtrate from the mercury precipitate 
was found inactive, the precipitate active but containing choline 
(isolated as platinum salt), which was inhibitory. From 2*5 kilos, 
of dry yeast, the choline fraction was freed from choline by precipi¬ 
tation as platinum salt and the active substance precipitated from 
the filtrate by aqueous mercuric chloride. A small yield of very 
active substance giving no carbohydrate reaction with Molisch’s 
reagent was obtained. It contained N 4*75% (Pregl). H. K. 

VOL. c^xtt. i. p 
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The Distribution of Urease in Plants. A. Kissel and 

Troitzki (Z. physiol, Ghent,, 1922, 118, 247—253).—Drying and 
autolysis diminish the urease activity of Aspergillus niger. This 
activity increases in the seeds and fruits of plants on ripening. 
Leaves contain more urease than stems and roots. On germination, 
the urease content increases, but the content of the enzyme 
diminishes again as the reserve material of the seeds is exhausted. 

s. s. z. 

The Invertase of Mucor racemosus . S. Kostytschev and 
P. Eliasberg (Z, physiol. Chem., 1922, 118, 233—235).— Muco't' 
racemosus— contains,‘whilst Mucor racemosus + does not contain, 
invertase. S. S. Z. 

Enantiomorphism of Matter, Pasteur’s Theory, and Life. 

S. Condelli ( Gazzetta , 1921, 51, ii, 309—324).—The author has 
subjected various racemic acids and amino-acids in nutrient solutions 
to the action of different bacteria and moulds. The results obtained 
are briefly as follows. 

Both optically active malic acids are destroyed by the bacillus 
of fowl cholera, even at the ordinary temperature. With a solu¬ 
tion containing the two enantiomorphous tartaric acids and dextrose, 
Saccharomyces Pastorianus II (Hansen) attacks only the sugar; 
doubt hence arises as to the affinity between the spacial configur¬ 
ations of an enzyme and the enantiomorph it preferably attacks. 
In the case of fermentations by yeasts in acid media, the influence 
of the acid appears to be solely due to the acidity it produces. 
Results similar to those obtained with the bacillus of fowl cholera 
are given by Bacillus Fitzianus in presence of a racemate. In 
the action of various schizomycetes on glyceric acid, the degree 
to which one of the two enantiomorphs is selected in preference 
to the other varies with the different organisms from a minimum 
to a maximum, the pure laevorotatory acid being left when B. 
Fitzianus is employed; these results confirm that of Frankland 
and Frew (T., 1891, 59, 96) and not that of Lewkowitsch (A., 
1883, 1124). 

Penicillium glaucum acts on the sweet dextrorotatory asparagine 
in preference to the natural insipid lsevorotatory enantiomorph. 
The bacillus of fowl cholera attacks laevorotatory in preference to 
the dextrorotatory aspartic acid, although the latter is derivable 
from d- asparagine; the acid function appears to influence the 
choice in this case. With tyrosine, two different moulds exhibit 
slight selection, in one case for the one and in the other for the 
other isomeride; tyrosine is not attacked by the bacillus of fowl 
cholera. P. glaucum acts on Meucine more rapidly than on the 
dextro-isomeride (cf. Schulze and Bosshard, Z. physiol. Chem., 
1892, 9, 100). 

The author contests the view that asymmetry is a characteristic 
of life. T. H. P. 

The Physiology of the 11 Polyamyloses." I. Han&Prings- 
heim and Karl 0. MItller (Z. physiol. Chem., 1922, 118, 236— 
240).— Spirogyra dubia which was previously freed from starch 
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was allowed to act on various substances with the purpose of 
ascertaining whether starch could be formed from them. Glycerol, 
dextrose, lsevulose, galactose, maltose, and cellobiose gave positive 
results. No starch was formed from the “ polyamyloses.” 

s. s. z. 

An Indicatory Method for Evaluating the Vitality of Seeds 
by a Biochemical Method. Antonin NIjmec and Frantisek 
Duchon (Compt. rend., 1922, 174, 632—634; cf. this vol., i, 94).— 
The catalase activity of the seed is measured by determining the 
amount of oxygen liberated under definite conditions from hydrogen 
peroxide by a known weight of the seed previously ground to 
powder. Results with numerous different species show that the 
volume of oxygen liberated increases steadily with the germinative 
capacity of the seed, the curve showing their relationship being a 
smooth one. W. G. 

The Alleged Development of Hydrogen Peroxide in Carbon 
Dioxide Assimilation. Hans Molisch (Biochem. Z. y 1921> 
125, 257—261).—The author was unable to confirm the pro¬ 
duction of hydrogen peroxide in the assimilation of carbon dioxide 
by plants as described by Kleinstuck (A., 1918, ii, 107). H. K. 

• Energy Exchange in Carbon Assimilation by Green Cells. 

C. Miller and O. Warburg ( Ber . Physilcal.-Techn. Reichsanst , 
1920; from Chem. Zentr., 1921, iii, 1205).—The utilisation of 
energy in the assimilation of carbon by Chlorella vulgaris in a 
nutrient solution saturated with 4% of carbon dioxide was studied 
for different wave-lengths. The percentage utilisation of energy 
in different parts of the spectrum was as follows : red (600— 
llOup) 14%; yellowish-red (600—650/*/*) 20%; orange (570— 
610/*//) 23%; yellow (550—590///*) 21%; green (510—550/*/*) 
15% ; blue (445—500/*/*) 13%. G. W. R. 

Hydrogen-ion Concentration of Plant Cells. W. R. G. 

Atkins (Sci. Proc. Roy . Dubl. Soc ., 1922, 16, 414—434).—A 
summary is given of earlier work on the reaction of plant cells 
and of the experimental methods used. Observations are recorded 
of the hydrogen-ion concentrations of a large number of plants. 
Varying reactions are found under differing cultural conditions and 
in different parts of the same plant. The values recorded range 
from P H 1*4 to P H 8. The P H value in any tissue is generally 
near to but rather less than the optimum for the characteristic 
enzyme at ordinary temperatures, which ensures that the enzyme 
is not destroyed at higher temperatures which may be experienced. 
Diethyl-red is recommended as a reagent for microchemical work. 

G. W. R. 

The Variation in the Manganese Content of Leaves with 
Age. Gabriel Bertrand ana (Mme) M. Rosenblatt (Compt. 
rend., 1922, 174, 491—493; cf. A., 1921, i, 759; Jadin and Astruc, 
A., 1913, i, 948).—The plants examined may be divided into four 
groups according to the manner of the variation of the manganese 
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oontent of their leaves with age, but there are certain species which 
fall between two groups. In the first two groups, the manganese 
content of the leaves is at a maximum at the commencement of 
the leaf formation and then diminishes with age, the rate of dimi¬ 
nution differing with the group. In the third group, the manganese 
content increases very rapidly with age to a maximum and then 
diminishes. In the fourth group, the manganese content increases 
continuously with age. W. G. 

Action of Soluble Lead Salts on Plants. EugIjne Bonnet 
[Compt. rend ., 1922, 174, 488—491).—Lead salts exert an un¬ 
favourable influence on the growth of plants, their effect being 
most marked in the curtailment of root development and to some 
extent of stem development. The plants absorb lead and the metal 
is found entirely in the roots. W. G. 

The Presence of Ornithine in Plants. Alexander Kiesel 
(Z. physiol. Ghem.y 1922, 118, 254—266).—So far, experiments to 
prove the presence of ornithine in plants have yielded negative 
results; it appeared possible that this might be due to the reagents 
employed. Experiments on the precipitation of ornithine by 
phosphotungstic acid, silicotungstic acid, tungstic acid, phospho- 
molybdic acid, Stan&k’s reagents, potassium bismuth iodide, 
potassium mercury iodide, and cadmium chloride show that they 
would fail to precipitate the small amounts of ornithine likely to 
be present in plant extracts. S. S. Z. 

The Glutencasein of Buckwheat. Alexander Kiesel 
(Z. physiol. Ghem.y 1922, 118, 301—303).—The glutencasein of 
buckwheat was found to yield on hydrolysis histidine 0*84%, 
arginine 7*13%, and lysine 1'48%. S. S. Z. 

Digitalis purpurea Growing Wild on the Uplands of Desulo 
(Sardinia). R. Binaghi (Gazzetta, 1921, 51, ii, 284—288).— 
The Digitalis purpurexi growing wild at Desulo contains sufficient 
digitoxin to render it of medicinal value. The best method of 
extraction on a large scale is that given by Nativelle (A., 1875, 
276), and Fromme’s modification of Keller’s method serves well 
for the rapid estimation of the content of digitoxin. T. H. P. 

The Formation of Anthocyanin Pigments. Raoul Combes 
{Compt. rend.y 1922, 174, 240—242; cf. A., 1909, ii, 420).—A reply 
to Jonesco (this vol., i, 97), in which the author considers that the 
materials taken by Jonesco for y-pyrone pigments were only tannins 
and that, in consequence, his conclusions were false. W. G. 

The Hydrocyanic Acid Question. VII. Cornus sanguinea. 

L. Rosenthaler {Schweitz. Apoth. Zeit. y 1921, 59, 465—469; from 
Chem . Zentr.y 1921, iii, 1247).—The leaves of Cornus sanguinea , L., 
do not contain hydrocyanic acid. The very rare occurrence of 
hydrocyanic acid and saponin together in the same plant suggests 
that there is no correlation between the occurrence of these 
substances, G. W. R, 
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Variations in the Chemical Composition of Fucacess* L. 

Lapicque and L. Emerique (Compt. rend . soc. biol., 1921, 85, 
172—175; from Physiol. Abstr., 1922, 6, 645).—The composition 
of Laminareae shows an annual periodicity, the carbohydrate 
increasing in the summer and the ash constituents decreasing. 
Fucus sefratus is similar, except that in June it contains a large 
quantity of mineral matter. F. vesiculosus exhibits a minimum of 
soluble ash constituents in June. F. platycarpus has a higher ash 
content. The analytical results are tabulated. E. S. 

Western Sneezeweed (Helenium hoopesii) as a Poisonous 
Plant. C. Dwight Marsh, A. B. Clawson, James F. Couch, 
and Hadleigh Marsh (U.S. Dept. Agr. Bull., 1921, No. 947, 1— 
46).— H. hoopesii contains a glucoside, dugaldin , which is poisonous 
to cattle. Dugaldin is a bitter, white, amorphous solid which 
forms a sparingly soluble, relatively slightly toxic compound with 
tannic acid. Helenic acid, the active principle of H. autumnale, 
does not occur in H. hoopesii, nor do alkaloids, toxic saponins, or 
hydrogen cyanide. Chemical Abstracts. 

The Colouring Matter of the Scarlet Pelargonium. 

Geoffrey Saunders Currey (T., 1922, 121, 319—323). 

Lignin as it Occurs in Wood. Peter Klason ( Ber ., 1922, 

95, [j5], 455 — 456). — Fagerlind and Klason (Schriften Vereins 
Zellstoff . Papier Chemiker, 2) have described the isolation of lignin 
from pine wood by repeated alternate extractions of the wood 
with boiling water and alcohol containing a small quantity of 
acetic acid. Re-examination of the product proves that it contains 
water which had been overlooked and, after the necessary correc¬ 
tions thus involved the analytical data are found to agree excellently 
with those calculated for lignin (A., 1920, i, 821). The substance 
gives the usual lignin reactions. As far as can be observed by 
reason of the colour of the solutions, lignin and lignosulphonic acid 
are optically inactive. H. W. 

The Colouring Matter of Red Roses. Geoffrey Currey 
(Proc. Roy. Soc., 1922, [B], 93, 194—197).—An examination of 
the petals of the deep red rose “ George Dickson ” has shown the 
presence of the anthocyanin pigment cyanin (A., 1915, i, 282) to 
the extent of 10% of the dried petals. An unidentified yellow sap 
pigment is also present. It yields an anthocyanin on reduction. 

H. K. 

The Enzymic Degradation of Arginine in Plants. II. 

Alexander Kiesel (Z. physiol. Chem., 1922, 118, 267—276).— 
The presence of arginase has been established in ergot ( Secale 
comutum) and in Vida sativa by demonstrating the formation of 
ornithine from arginine. Ammonia was also formed in the reaction. 
Traces of ornithine are evidently also produced by Angelica silvestris 
and Trifolium pratense. S. S. Z. 

The Action of Arginase on Agmatine and Tetramethylen- 
diguanidine. The Specificity of Enzymes. Alexander 
Kiesel (Z. physiol. Chem., 1922, 118, 284—300).—The action of 
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AspergiUus niger, Secale comutum, Agaricus campestris , Vicia 
sativa, Lupinus albus and Trifolium pratense on agmatine and tetra- 
methylenediguanidine has been studied. Agmatine is not de¬ 
composed by these organisms, whilst tetramethylenediguanidine 
is omy acted on by Aspergillus niger with the formation of agmatine. 

s. s. z. 

The Tryptophan Content of Important Foodstuffs. Toshio 
Ids (Z. expt. Med., 1921, 24, 166—207).—The tryptophan content 
of cereals was estimated indirectly from that of the three seed 
components (sodium chloride-soluble protein, alkali-soluble protein, 
and alcohol-soluble protein), Fiirth and Nobel’s method being 
employed. The figure for maize is about half that for wheat, rye, 
barley, oats, and rice, but great individual variations were observed. 
In the case of legumes, a 10% sodium chloride extract of the pro¬ 
teins of the different flours yielded relatively high results (more 
than 0*5%) which were unaffected by removal of the germ. The 
direct method showed that raw white of egg protein contains 
2*56%, and dried white of egg 3-18%, greater hydrolysis taking 
place when the latter is dissolved, whilst raw and dried yolk both 
contain about 2*45%. Cow’s milk gave results between 0*068 and 
0*094%, whereas human milk yields a higher figure. The proteins 
of cheese contain 2*48% of tryptophan; of unsweetened condensed 
milk, 2*28%; of sweetened condensed milk, 2*35%; and of dried 
milk, 2*71%. Chemical Abstracts. 

The Chemical Composition of Maize Oil. Walter F. 
Baughman and George S. Jamieson (J. Amer. Chem. Soc., 1921, 
43, 2696—2702).—The sample of maize oil examined had 
0*9185; n 90 1*4717; iodine number (Hanus), 117*2; saponification 
number, 187*3; unsaponifiable matter, 1*7%; saturated acids, 
11*2%; unsaturated acids, 82*5%. Detailed analysis showed its 
composition to be as follows : Glycerides of oleic acid 45*4%, of 
linoleic acid 40*9%, of palmitic acid 7-7% of stearic acid 3*5%, of 
arachidic acid 0*4%, of lignoceric acid 0*2%, and 1*7% of un¬ 
saponifiable matter, total 99 8%. There was no evidence of the 
presence of any hypogseic acid (cf. Leathes, “ The Fats,” 1910). 

W. G. 

Nitrogen Compounds in Lucerne Hay. Harry G. Miller 
(J. Amer. Chem. Soc., 1921, 43, 2656—2663).—Non-protein nitro¬ 
genous compounds to the extent of about 28% of the total nitrogen 
were easily extracted with hot water from lucerne hay regardless 
of the fineness of the hay. Alkali hydroxides extracted more protein 
from the finely ground than from the coarse material. Such 
protein extracted by dilute alkali had a nitrogen content of 13*0% 
and contained the basic amino-acids arginine, histidine, lysine, 
and cystine. As compared with the seed (cf. A., 1921, i, 486), 
the leaf protein contained smaller amounts of arginine and amide 
nitrogen and this may account for the difference in the total 
nitrogen of the two proteins. 

The purine fraction contained 3*2% of the total nitrogen, and a 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


i, 415 


Crystalline salt corresponding with the hypoxanthine silver salt 
was isolated. W. 6. 

The Manganese Content of Potatoes. 6. Bode and K. 
Hembd (Biomem. Z., 1921, 124, 84—89).—The manganese content 
of twenty varieties of potatoes grown without addition of fertilisers 
containing manganese was determined colorimetrically as per¬ 
manganate by Marshall’s method (A., 1901, ii, 350) and simultane¬ 
ously the silica and phosphate content. The mean manganese 
content of 1*4 mg. per 100 grams of dried material does not show 
any extreme variations. There is no parallelism between the 
manganese content and the silica or phosphate content or with the 
content of protein or starch* the melanin number, or yield of tubers. 

H. K. 

Composition of Wild Beetroots. E. Saillard (Compt. 
rend., 1922, 174, 411—412).—The wild beetroots from Finisterre 
which were analysed were found to contain higher percentages of 
dry matter, insoluble marc, total nitrogen, mineral matter, chlorine, 
sodium, magnesium, and phosphoric acid than the cultivated 
varieties. Their sugar content varied from 14 to 20%, but their 
juice, as a source of sugar, was rather impure. W. G. 

Progressive Disappearance of Free Sulphurous Acid in 
a Preserved Apple Juice. Warcollier and Le Moal (Compt. 
rend., 1922, 174, 634—637).—The sulphited juices examined were 
made from rotten apples, and the conversion of free added sulphurous 
acid into combined acid was investigated. It was found to be 
due to the action of oxidising enzymes present in the moulds of 
the juice. These enzymes formed, at the expense of the sugars 
and pectins of the juice, substances having aldehydic or ketonic 
structure, which fixed the sulphurous acid. At the same time, 
there was a marked increase in the acidity of the medium. Such 
juices should not, in consequence, be used for preserving and 
sweetening cider. W. G. 

Copper Sprays. G. Villedieu and (Mme) G. Villedietj 
(Compt. rend., 1922, 174, 707—709; cf. A., 1920, i, 704).—It has 
previously been shown that the traces of copper which can be 
dissolved by the rain from the deposits on the leaves of plants 
could not prevent the germination of the zoospores of mildew. 
It is now shown that a 2% solution of sodium sulphate or a 1*5% 
solution of sodium or potassium chloride completely prevents the 
bursting of the conidia of phytophthora. A similar result is 
obtained by using a saturated solution of calcium sulphate. The 
authors consider that the anticryptogamic power of copper sprays 
may be explained as due to the presence of these alkali or calcium 
salts, without considering the possible conversion of the copper into 
a soluble form. W. G. 

Relation of the Hydrogen-ion Concentration of the Soil to 
Plant Distribution. W. R. G. Atkins (Nature, 1921, 108, 
80 —81; cf. following abstract).—Wherry’s (Proc. Acad. Nat. 8ci . 
Philadelphia, 1920, 113) observation that the distribution of a 



i. 416 


ABSTRACTS OE CHEMICAL PAPERS. 


species is closely related to the p u of the soil, has been tested and 
found applicable to the distribution of a number of plants in India 
and the British Isles, the limiting p n values being given in each 
case. Although plants may survive, or even thrive, in cultivation 
outside their normal limits, yet in free competition with their 
neighbours, a sufficiently great divergence from the normal p B 
value for the species is always a deciding factor. A. A. E. 

Relation of the Hydrogen-ion Concentration of the Soil 
to Plant Distribution. Norman M. Comber ( Nature , 1921, 108, 
146—147; cf. preceding abstract).—In view of the fact that some 
plants which are usually very susceptible to acidity will thrive in 
certain soils of p A 4—5, and will show no response to liming, it is 
inferred that the effect of the hydrogen-ion concentration of the 
soil on plants is indirect, and that there is some ulterior factor, 
the fluctuations of which are commonly, but not invariably, 
accompanied by fluctuations of hydrogen-ion concentration. For 
instance, in mineral soils variations in the concentrations of certain 
multivalent ions, particularly aluminium ions, will roughly corre¬ 
spond with variations in the hydrogen-ion concentration. 

A. A. E. 

Chemistry of the Oxidation of Sulphur to Sulphuric Acid 
by Micro-organisms, and Transformation of Insoluble 
Phosphates into Soluble Forms. Selman A. Waksman and 
Jacob S. Joffe (J. Biol. Chem., 1922, 50, 35—45).—The sulphuric 
acid produced in the soil by sulphur oxidising bacteria converts 
insoluble into soluble phosphates (cf. Lipman, McLean, and Lint, 
A., 1916, i, 784). Using cultures of the organism in a liquid 
medium to which tricalcium phosjphate has been added, it is shown 
that the acidity of the medium increases to about P u 2 8, at which 
value it remains constant until all the phosphate has been converted 
into a soluble form. E. S. 

Practical Significance of the Organic Carbon : Nitrogen 
Ratio in Soils. J. W. Read (Soil Sci. } 1921, 12, 491—495).— 
The results of analyses are recorded showing the carbon : nitrogen 
ratio and crop yields of a number of soils. In general, the lower 
ratios are associated with low percentages of organic matter, but 
no correlation between the ratio and crop yields is apparent. 

A. G. P. 

Nitrification in Acid Soils. R. E. Stephenson (Iowa Expt . 
Sta ., Research Bull ., 1920, 58, 331—349).—Nitrification may take 
place in acid soils. The addition of lime produced no measurable 
effect on the nitrification of the original soil nitrogen, but it caused 
a marked increase in the nitrification of ammonium sulphate 
added to the soil. Although very large amounts of lime may 
increase the nitrifying power of a soil, only that necessary to 
neutralise the most active acids (as shown by an estimation of the 
lime requirement) is essential for adequate nitrification and maximum 
crop production. Chemical Abstracts. 
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Natural System of Carbon Compounds. I. General 
Statement of Mendeleev's Law on the Numerical Relation¬ 
ships between Primary, Tertiary, and Quaternary Carbon 
Atoms. Herman Decker (. Helv . Ghim. Acta, 1922, 5, 201— 
205).—If qu represents the number of quaternary, te that of the 
tertiary, and pr that of the primary carbon atoms in the hydro¬ 
carbon C w H 2n+Jt ,, pr—p~2qu+te, or the relation between pr, te, 
and qu in every homologous series is determined by the series- 
constant p. For compounds composed entirely of benzene nuclei, 
the expression becomes — p—2qu-\-te. If the number of the 
nuclei be R ar , R ar ~quj2-\-\ , or the number of nuclei exceeds by 
one the number of quaternary carbon atoms. J. K. 

The Action of Nitrosyl Chloride on Normal Heptane. 

E. V. Lynn and O. Hilton (J. Amer. Ghem. Soc., 1922, 44, 645— 
648).—In confirmation of previous work (A., 1919, i, 245), it is 
shown that nitrosyl chloride reacts with normal heptane in sun¬ 
light, giving di-w-propylnitrosomethane, which suffers rearrange¬ 
ment with formation of dipropyl ketoxime. When distilled with 
steam, the oxime decomposes, giving the ketone and hydroxylamine. 

W. G. 

A New Heptane : Trimethylisopropylmethane [PPy-Tri- 
methylbutane]. G. Chavanne and B. Lejetjne (Bull. Soc. 
chim. Belg., 1922, 31, 98—102).— $$y-Trimethylbutane is prepared 
from pinacolin by the action of magnesium methyl iodide. The 
additive compound is decomposed by dilute acetic acid, yielding 
pentamethylethanol [pyy-trimethylbutan-P-ol] (cf. Henry, A., 1906, 
i, 477). This, on dehydration with p-toluenesulphonic acid, is con¬ 
verted into a heptylene, §yy-trimethyl-(S*-butylene, CMe 3 *CMeICH 2 , 
which, when treated in acetic acid solution with hydrogen in 
presence of platinum black, yields the heptane, a liquid of camphor¬ 
like odour, b. p. 80*75°/760 mm., m. p. -25°, d\ 5 0-6945, d\ 0-7065, 
< 5 1*3903, n™ 1*3923, n™ 1*3971, n\ 5 1*4008, The following con¬ 
stants were determined for the heptylene: d\ 6 0*7101, d\ 0*7235, 
n” 1*4032, n}i 1*4059, ri* 1*4119, »« 1*4164. H. J. E. 

The Influence of the Elements of the Oxygen Group on 
Paraffin Wax. H. Siebeneck (Petroleum, 1922, 18, 281—286). 
—Paraffin wax is fairly readily attacked by air or oxygen if the 
gas is bubbled through the material heated at about 135°. After 
ten hours, acid vapours are evolved, and after twenty-two hours 
the product remaining contains from 30—40% of saponifiable 
substances, according to whether pure oxygen or air is used. By 
continuing the experiment, a product containing 52*65% of saponi- 
vol. cxxn. i. q 
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liable substances was obtained having an acid value 59*03 and an 
ester value 93*91, corresponding with about 30% of free and 70% 
of esterified acids. The acids belong to the acetic acid series, 
lower members of which series are also present in the volatile 
portion of the product of oxidation together with water, amounting 
in all to about 7% of the paraffin employed. When paraffin wax 
is heated with sulphur, evolution of hydrogen sulphide commences 
at 150°, and at 230° this gas is liberated freely together with carbon 
disulphide. After seventy-two hours’ treatment at this tem¬ 
perature, a brownish-black, fatty mass remained, from which, 
after extraction with carbon disulphide and then with ether, an 
amorphous, black substance was isolated containing only a neglig¬ 
ible percentage of hydrogen and having a composition agreeing 
closely with the formula (C 5 S)*. The substance is indifferent to 
alkalis and organic solvents, but is attacked by concentrated 
sulphuric and nitric acids. Similar dehydrogenation of the 
paraffin was observed under the action of selenium and tellurium, 
but higher temperatures (300—370°) were necessary, and no pro¬ 
duct corresponding with the sulphurised paraffin could be isolated. 
The presence of small quantities of sulphur or selenium apparently 
completely inhibited the action of oxygen on the paraffin. 


G. F. M. 


Chemical Reactions Induced by the Silent Discharge. I. 
Ethylene and Nitrogen. II. Benzene and Carbon Dioxide. 

Susumu Miyamoto (J. Chem. Soc. Japan , 1922, 43, 21—48).— 
I. A mixture of 1 volume of ethylene and 2 volumes of nitrogen 
was submitted to the electric field given by an alternating current 
of 10,000 volts and 50 cycles, in an apparatus cooled with water. 
The following substances were isolated : (1) A nitrile, C 18 H 31 *CN, 
a light yellow liquid having a stimulating odour, b. p. 82—85°/10 
mm., the hydrolysis of which gave an oily acid, C 18 H 31 *C0 2 H, 
and a silver salt, C 18 H 31 -C0 2 Ag, a yellow precipitate, m. p. 100° 
(approx., decomp.). (2) An amine , C 20 H 38 N 4 O 2 , which formed the 
following salts : platinichloride, yellow crystals, darkening at about 
150°, aurichloride , yellow crystals, darkening at about 180°; picrate , 
yellow crystals, melting and darkening at about 170°. (3) The 

substances CnH^O, b. p. 58—65°/ll mm.; C 12 H 22 0, b. p. 73— 
79°/ll mm.; C-, 3 H 24 0, b. p. 87—93°/ll mm.; a mixture of C lfi HooO 
and C 16 h 28 ° 2 , b. p. 97—103711 mm.; and C^H^O, b. p. 112— 
115 /II mm.; these are presumed to be produced by the oxidising 
action of air on the unsaturated hydrocarbons, CjoH^, C 12 H 22 , 
^ 13 ** 24 > C 16 H 28 , an( ^ respectively, formed initially. (4) A 

substance , (C 2 oH 34 0 2 ) n , a yellow powder, which does not decompose 
at 300°, (5) hydrogen cyanide, (6) acetylene, (7) hydrogen, and 
(8) ethane; the last two gases and a compound, C 16 H 32 N 4 , have 
been isolated by Berthelot in the same reaction (A., 1899, i, 657). 

II* When a mixture of carbon dioxide and benzene vapour was 
passed through the apparatus under like conditions, the phenol, 
(C 10 H 10 0 8 )o, a yellow powder, decomposing and darkening at 
about 1007 was isolated. K. K. 
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Photochemical Studies. XIII. Photopolymerisation o£ 
Vinyl Chloride and the Problem of Caoutchouc. Joh. 
Plotnikow (Z. wiss. Photochem ., 1922, 21, 117 — 134; cf. A., 
1921, ii, 146).—Solutions of vinyl chloride in 99% ethyl alcohol, 
acetone, carbon disulphide, benzene, methyl alcohol, ethyl ether, 
toluene, and carbon tetrachloride have been subjected to ultra¬ 
violet light for periods of six hours at temperatures between 25-2° 
and 15*2°. In all solvents except benzene and carbon disulphide, 
a polymerisation occurs easily when the extreme ultra-violet is 
used, and a white, amorphous compound separates. In the case 
of carbon disulphide, there is no action, and with benzene an oily 
product is formed. In the normal action, the chlorine atom acts 
as an internal catalyst. The process has a temperature coefficient 
1*03. Of all the solvents employed, methyl alcohol and ethyl 
alcohol are the most suitable. Salts of manganese, cobalt, nickel, 
copper, and vanadium act catalytically in the sense that they 
cause the reaction to take place in visible light. Carbon tetra¬ 
chloride accelerates the reaction in ultra-violet light. Uranyl 
salts are the strongest catalysts, and a process for the preparation 
of the product by the action of ^mlight in the presence of uranyl 
salts has been worked out and will be published later in the patent 
literature. The product of the reaction is described as a pure 
white, light powder resembling rice powder, which is slightly soluble 
in acetone, methyl alcohol, and ethyl alcohol, more soluble m 
benzene, chlorobenzene, carbon tetrachloride, and carbon disulphide, 
and very soluble in phenyl acetate. It separates from the solvents, 
in which it is fairly soluble, as an elastic film which loses its elasticity 
on keeping. By suitably mixing with vaselin, aniline, balsam of 
Per’i, and similar substances, waxes, jellies, and solid elastic masses 
ma}^ be obtained. J. F. S. 

The System Water-Ethyl Alcohol-Carbon Disulphide. 
Miscibility of the Three Components in Different Proportions 
and* some Practical Applications. N. Schoorl and (Mlle) 
A. Regenbogen (Rec. trav. chim., 1922, 41, 125—134). — The 
diagram is given of the ternary system showing the limits of homo¬ 
geneous mixtures at temperatures of 0°, 10°, 20°, 40°, 60°, and 80°, 
also diagrams for binary mixtures of ethyl alcohol and carbon 
disulphide showing critical temperatures at which separation takes 
place. The results are applicable to the estimation of the water con¬ 
tent of alcohol, especially for high percentages of the latter, by the 
determination of the temperature of homogeneous mixing of two 
volumes of the alcohol with five volumes of carbon disulphide. 

H. J. E. 

The Composition of the Residue on Distillation of Crude 
Glycerin. E. Lewis (J. Soc. Chem. Ind. y 1922, 41, 97—100 t).— 
An average sample of glycerin residues contained 19-56% of di¬ 
glycerol (or polyglycerols). The polymerised glycerols are produced 
from glycerol under the influence of heat and pressure, and their 
formation is accelerated by the presence of alkaline salts, and by 
such catalysts as iodine and bromine. No simple means was found 

q 2 
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for depolymerising these substances and recovering the glycerol, as 
evon when a certain amount of dopolymerisation was effected by 
means of high pressures at various temperatures further polymer¬ 
isation occurred on distilling the mixture owing to the salts present. 
In addition, a considerable proportion of the depolymerised product 
was converted during the process into glyceric acid, glyceraldehyde, 
and a hexose sugar. Pure diglycerol was prepared by heating 
glycerol for two hours at 210° with 0-05% of iodine. On distillation 
in a vacuum, an 85% yield of a water-white, viscous, and very 
hygroscopic fluid, b. p. 257—260°/30mm., 1-3215, d^== 1*3183, 

was obtained. 

During the investigation, the b. p. of anhydrous and aqueous 
solutions of glycerol were determined at 760 mm. pressure, the 
following being selected from the results recorded : 100% glycerol 
290°, 99% 225-5°, 98% 196-0°, 95% 160°, 90% 137-5%, 80% 
121-5°, 50% 106-0°, 10% 101-0°. The specific gravities of mixtures 
of glycerol with diglycerol, and with water in various proportions, 
were also determined and the results are recorded in tabular form. 

G. F. M. 

The Constitution of Glycerines from the Point of View of 
the Co-ordination Theory. Ad. Grun ( Oesterr . Chem. Ztg ., 
1922, 25, 37—38).—In reply to Klimont, it is pointed out that 
the hypothesis of the existence of glycerides in the two forms, 

R'COgRj^ and R'C<Cq jR 1} is not advanced solely with the object 

of explaining the double melting point of certain glycerides, but 
mainly to account for their unusual reactivity, which frequently 
resembles that of salts except in the greater slowness of reaction. 
Reasons are advanced for considering the isolation of co-ordination 
forms less probable in the cases of methyl and ethyl esters than 
of glycerides. The author does not consider that dimorphism 
adequately explains the occurrence of glycerides in forms with 
different melting points, and regards the dimorphism as the outward 
expression of difference in internal structure. H. W. 

Production and Reactions of pp'-Dichlorodiethyl Sulphide. 

Frederick George Mann and William Jackson Pope (T., 1922, 
121, 594—603). 

Preparation of Esters of Dihydroxy diethyl Sulphide. 

Farbwerke vorm, Meister, Lucius, & Bruning (Brit. Pat. 
154907).—The esters are obtained by the interaction of organic 
acids or their anhydrides and dihydroxy diethyl sulphide. Thus, 
diacetoxydiethyl sulphide is prepared by slowly dropping 5 parts 
of dihydroxydiethyl sulphide on to 6 parts of acetic anhydride 
heated at 120°. It is a stable, mobile liquid, b. p. 142—150°/12 mm. 
The corresponding diformyl compound boils at 130—137°/7 mm. 

G. F. M. 

Sesqui-mustard Gas or Bis-p-chloroethyl Ether of 
Ethylene Dithioglycol. Raphael Rosen and E. Emmet Reid 
( J . Amer. Chem. Soc ., 1922, 44, 634—636).—The work recorded is 



ORGANIC CHEMISTRY. 


i. 421 


in complete agreement with that of Bennett (T., 1921, 119, 418, 
1860), except in so far as the melting point of ethylene bis-P-hydr- 
oxyethyl sulphide is concerned. In a footnote the authors state 
that their product was probably impure. W. G. 

A Homologue of Ethylene Sulphide : Trimethylethylene 
[p-Methyl-A^-butylene] Sulphide. G. Calingaert (Bull. Soc. 
chim . Belg., 1922, 31, 109—111; cf. Delepine, A., 1920, i, 526; 
1921, i, 156).—p-Methyl-A^-butylene dibromide is transformed into 
the corresponding dithiocyanate and this is shaken in the cold with 
sodium sulphide solution, the product being distilled with steam. 
$-M ethyl--butylene sulphide so obtained is a mobile, colourless 
liquid, b. p. 145—150°, d\ 0-927. H. J. E. 

The Action of Selenium Monochloride on Propylene, 
Butylene, and Amylene. C. E. Boord and F. F. Cope (J. 
Amer . Chem. jSoc ., 1922, 44, 395—401).—The action between 
ethylene and selenium monochloride resulting in the formation 
of pp'-dichlorodiethyl selenide dichloride (cf. Bauser, Gibson, and 
Pope, T., 1920, 117, 1453) really takes place in two stages : 
2C 2 H 4 +Se 2 Cl 2 = (C 2 H 4 Cl) 2 Se + Se; and (C 2 H 4 Cl) 2 Se + Se 2 Cl 2 = 
(C 2 H 4 Cl) 2 SeCl 2 +2Se. The action may be stopped at the first 
stage by adding the selenium monochloride to the ethylene. These 
two stages have been obtained with propylene, butylene, and 
amylene, but with the last two it is not easy to complete the second 
stage. The compounds described are pp' -dichlorodipropyl selenide , 
b. p. 134°/10 mm., and its dichloride , m. p. 81°; $$-dichlorodibutyl 
selenide , b. p. 138°/8 mm., and its dichloride ; pp' -dichlorodiamyl 
selenide , b. p. 158°/10 mm., and its dichloride. These results are 
taken as further evidence in favour of the unsymmetrical structure, 
SeISeCl 2 , for selenium monochloride. W. G. 

Action of Carbon Disulphide on Mercuric Acetate. A. 

Bernardi and G. Rossi ( Oazzetta , 1922, 52, i, 139—140).—The 
action of carbon disulphide on cold, saturated mercuric acetate 
solution, even in the dark, proceeds according to the equation : 
CS 2 +2(CH 3 -C0 2 ) 2 Hg + H 2 0=S(Hg-C0 2 -CH 3 ) 2 + COS + 2CH 3 -C0 2 H. 
The compound , S(Hg # C0 2 *CH 3 ) 2 , forms a crust of white, silky 
needles, begins to decompose without melting at 215°, appears 
to be insoluble in all solvents, is decomposed by hot mineral acids, 
and yields mercuric sulphide when treated with either water or 
sodium thiosulphate. T. H. P. 

Mangani-acetates and -benzoates. R. F. Weinland and 
Georg Fischer (Z. anorg. Chem., 1921, 120, 161—180).—Com¬ 
plex salts derived from ferric and chromic acetates have been 
described, particularly those containing pyridine in the complex 
kation, for example, [Cr(OAc) 6 Py 3 (OH) 2 ]I 3 (A., 1910, i, 503) and 
[Fe 4 (0Ac) 6 Py 3 0]Cl 4 (A., 1913, i, 644). Derivatives of manganic 
acetate have now been prepared containing pyridine in the com 
plex kation. These are more nearly related to the iron than to 
the chromium compounds, and appear to contain four atoms of 
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metal in the inner complex. They are generally brown in colour, 
are decomposed by water, and are soluble in alcohol. 

Perchlorates. [Mn 4 (0Ac) 6 Py 4 .5(0H) 2 ](0Ac)3-C10 4 , long, narrow, 
rectangular tablets; [Mn 4 (0Ac)gPy 4 (0H) 3 ](0Ac) 2 *C10 4 , well-formed, 
long, thin tablets, also crystallises with 2H 2 0; 

[Mn 4 (0Ac) 6 Py 4 (0H) 4 ](0Ac)-C10 4 ,2H 2 0, 
aggregates of thin needles; [Mn 4 (OAc) 6 Py 4 (OH) 3 ](OAc)i 6 (C10 4 ) 1 - 5 , 
thin needles which recrystallise unchanged from alcohol. 

Nitrates. [Mn 4 (0Ac) 6 Py 4 ](0Ac) 4 (N0 3 ) 2 , thin, rectangular 
needles; [Mn 4 (0Ac) 6 Py 4 (0H)](0Ac) 35 (N0 3 ) r5 , oblique tables; 

[Mn 4 (0Ac) 6 Py 4 (0H) 2 ](0Ac) 2 (N0 3 ) 2 + 

2[Mn 4 (0Ac) 6 Py 4 (0H)](0Ac) 4 -N0 3 
very thin, long, rectangular tables, and 

[Mn 4 (OAc) 3 Py 4 (OH) 2 ](OAc) 2 5 (N0 3 ) r6 , 
very thin, rectangular tables. 

Acetates. [Mn 4 (0Ac) G Py 5 0 2 ](0Ac) 2 , lustrous, octahedral crystals 
from a solution of manganic acetate in pyrid ne; recrystallised 
from alcohol, it gives [Mn 4 (OAc) 6 Py 4 (OH) 4 ](OAc) 2 , of similar 
crystalline form; a more complex compound crystallising in 
brownish-black columns with a well-marked cleavage appears to 
have the constitution 

[Mn 4 (OAc) 6 Py(OH) 6 ],[Mn 4 (OAc) 6 (OH) 7 ]. 

Other more complex nitrates and perchlorates of doubtful consti¬ 
tution were also obtained. Red manganic acetate probably has the 
constitution [Mn 3 (0Ac) 6 (H 2 0) 2 ](0Ac) 3 ,4H 2 0. 

A new manganic benzoate with alcohol of crystallisation was pre¬ 
pared, [Mn 3 (OBz) 6 (OH) 3 EtOH], large, red crystals. Two pyridine 
compounds were isolated, both apparently containing a tetra- 
mangani-kation : [Mn 4 (OBz) 6 (OH) 5 Py 2 ]OBz, and 

[Mn 4 (OBz) 6 (OH) 4 Py 4 ](OBz) 2 . E. H. R. 


The Action of Alumina, Titania, and Thoria on Ethyl 
and fsoPropyl Acetates. Homer Adkins and A. C. Krause 
(J. Amer. Chem. Soc., 1922, 44, 385—392).—Contrary to a state¬ 
ment of Sabatier, it is shown that alumina, titania, and thoria 
are not specific in so far as the mode of decomposition of ethyl 
acetate by them is concerned. In determining the order of effici¬ 
ency of these catalysts for these reactions, the method of preparation 
of the catalyst is of an importance equal to, if not greater than the 
particular metal present in the oxide. Further, it is shown that 
the course of the decomposition of the ester is not determined by 
the relative instability of the intermediate compounds formed 
between the catalyst and the acid and the catalyst and the alcohol. 
The probability is that saponification of the ester precedes the 
decomposition. A sample of unignited alumina prepared from 
the hydroxide was found to exert a marked condensing action 
on acetone at 455°. W. G. 


The Successive Stages in the Hydrolysis of Triacetin. 

E. Yamazaki (J. Amer. Chem. Soc., 1922, 44, 426; cf. A., 1920, 
i, 591).—The author acknowledges the priority of Meyer’s work 
(A., 1907, i, 819; 1909, ii, 391, 803) on this subject. W. G. 



ORGANIC CHEMISTRY. 


i. 423 


The Formation of Salts of Sulphocarboxylic Acids. I. 
Cobaltous and Cupric Salts of Sulphoacetic and a-Sulpho- 
propionic Acids. H. J. Backer and J. V. Dubsk^ (Bee. trav. 
chim., 1922, 41, 145—151).—The cobaltous and cupric salts of 
sulphoacetic and a-sulphopropionic acids show almost complete 
similarity, in behaviour, the only differences observed being in 
respect of the quantity and stability of water content. One 
molecule of the water of crystallisation of the neutral and acid 
copper salts is very strongly bound and the suggestion is made 
that this is linked to the sulphonic group. The neutral salts of 
botli metals combine with two molecules of pyridine and the 
additive products also retain a molecule of water, probably linked 
in a similar manner to the above; the water is lost more easily 
by the additive products than by the neutral salts. The authors 
consider that the metal, rendered more positive by the presence 
of pyridine, may show greater affinity for the sulphonic group. 
The following have been prepared : Cobalt sulphoacetate , reddish- 
violet crystals; with two molecules of pyridine gives a light reddish- 
violet crystalline powder and, with a second molecule of the acid, 
light orange-red crystals of the acid salt; cobalt cL-sulphopropionate 
was obtained only as a syrupy solution; with two molecules of 
pyridine, light violet crystals of the additive product crystallised; 
with a second molecule of the acid hygroscopic crystals of the 
acid salt of a light orange-red colour were obtained. Copper 
sulphoacetate forms small bluish-green crystals; with two molecules 
of pyridine it yields a deep blue, crystalline precipitate; with 
excess of acid, light bluish-green crystals of the acid salt. Copper 
(x-sulphopropionate forms light blue crystals, which give with two 
molecules of pyridine deep blue crystals of the additive compound 
and, with a second molecule of the acid, light blue, hygroscopic 
crystals of the. acid salt. H. J. E. 

Studies of the Constitution of Soap Solutions. Solutions 
of Sodium Palmitate, and the Effect of Excess of Palmitic 
Acid or Sodium Hydroxide. James William McBain, Milli- 
cent Taylor, and Mary Evelyn Laing (T., 1922, 121, 621— 
633). 

Colophenic Acids. W. Fahrion (Ber., 1922, 55, [B], 709; 
cf. Fahrion, A., 1907, i, 329; 1921, i, 792; Aschan, A., 1912, i, 
512; this vol., i, 221).—The different varieties of colophony contain 
a large but unknown number of resin acids, all of which, in so far 
as they have been isolated, possess the formula and are 

soluble in light petroleum. They are all converted by atmospheric 
oxygen into darker coloured, amorphous autoxidation products 
which are insoluble in light petroleum and are classed as oxyabietic 
acids. H. W. 

The Catalytic Decomposition of Oleic Acid. Alphonse 
Mailhe (Compt. rend., 1922, 174, 873—874).—When oleic acid 
vapours are passed over a copper-aluminium alloy at 600—650°, 
they are decomposed, giving gases rich in hydrocarbons of the 
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series CwH^-hj an( ^ CnHg* anc * hydrogen, and also a liquid rich in 
unsaturated hydrocarbons, which when hydrogenated by passage 
over nickel at 180—200° give a mixture of aliphatic and aromatic 
hydrocarbons, among the latter of which benzene, toluene, and 
w-xylene were identified. W. G. 


The Catalytic Decomposition of Shark Oil. Alphonse 
Mailhe {Bull. Soc. chim ., 1922, [iv], 31, 249—252).—The method 
used for vegetable oils has been applied to shark oil as an example 
of animal oils (cf. A., 1921, i, 706, 841). The vapours of shark oil 
were passed over a mixture of aluminium and copper at 600—650 
and gaseous and liquid products were obtained. The former 
consisted of some acraldehyde together with hydrocarbons and 
hydrogen. The latter contained acids, after the removal of which 
a yellow oil was left which, on hydrogenation over nickel at 180— 
200 °, gave a mixture of paraffins, cyclic hydrocarbons of the type 
of cycZohexane and methylcycZohexane, and aromatic hydrocarbons, 
of which benzene, toluene, and m-xylene were identified. The 
acids referred to above were unsaturated, and after hydrogenation 
of the mixture over nickel at 230—240° heptoic, pelargonic, and 
lauiic acids were identified. W. G. 

The Unsaturated Fatty Acids of Liver Lecithin. P. A. 

Levene and H. S. Simms (J. Biol. Chem. y 1922, 51, 285—294).— 
From the product of bromination of the fatty acids obtained from 
liver lecithin, an octobromoarachidic acid was isolated. When 
reconverted into a tetra-unsaturated acid, this yielded arachidonic 
acid, whilst the latter, on reduction, gave arachidic acid. The 
residue from the bromination, on similar treatment, gave first 
oleic and then stearic acid. On the assumption that arachidonic 
and oleic acids are the only unsaturated acids present in liver 
lecithin, it is calculated from the iodine numbers that lecithin 
obtained by extraction of liver with acetone contains oleic and 
arachidonic acids in the ratio 1*3 : 1, whilst the ratio for that 
extracted by ether is 4-3 : 1 (cf. A., 1921, i, 842). E. S. 

Geometrical Isomerism in Unimolecular Films. N. K. 

Adam ( Nature , 1921, 107, 522; cf. A., 1921, ii, 488 and Langmuir, 
A., 1917, ii, 525). —In the case of certain fatty acids containing 
an ethylenic linking, the properties of films (considered to be one 
molecule in thickness) formed on the surface of water exhibit 
striking differences between cis - and £ra?i«s-forms. It is thereby 
indicated that oleic and erucic acids are m-forms, whilst elaidic 
and brassidic acids are £ra?is-forms. It is considered that the 
molecules of saturated acids, such as palmitic acid, are attracted 
to the water by the carboxyl groups, whereas unsaturated acids 
are also attracted, although less powerfully, by their ethylenic 
linkings. The tendency of cis- forms to yield films of smaller 
area than those of the trans- forms is ascribed to the ability of 
the double bond in the former case to approach as closely as desired 
to the water, whilst in the latter case the saturated portion of the 
chain must be forced among the water molecules. Hence, owing 
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to the resistance produced by the limited flexibility of a hydro¬ 
carbon chain, the double bond of the trans- form will be unable 
to approach the water so closely as that of the cis-form. The 
area occupied by one molecule of a film of oleic acid on water 
under a compression of about 1*4 dynes per sq. cm. is of the order 
of 40xb0“ 16 sq. cm., the area decreasing with time; elaidic acid 
occupies about 30x10 16 sq. cm., also diminishing with time. 

A. A. E. 

Preparation of Sodium Silver-thioglycollate. Chemisciie 
Fabrik Flora (Brit. Pat. 156103).—Thioglyeollic acid is treated 
with an equivalent quantity of a water-soluble silver salt and an 
excess of a solution of sodium hydroxide. Either reagent may 
be employed first, but if the former, the yellow precipitate of 
silver-thioglyeollic acid , AgS*CH 2 *C0 2 H, which is formed, is separated 
and washed, and then dissolved in the soda solution. The sodium 
salt, AgS'CH 2 *C0 2 Na, is exceedingly soluble in water, and is 
isolated by precipitation with alcohol as a heavy, yellow powder. 
It is of value for the therapeutic treatment of gonococci diseases. 

G. F. M* 

(3-Halogen-substituted Fatty Acids and (3-Lactones. Hjal- 
mar Johansson and Sidney M. Hagman ( Ber., 1922, 55, [5], 
647—658).—In continuation of the study of (3-lactones (cf. Johansson, 
Biss., Lund., 1916), a-methyl-(3-butyrolactone and a-ethyl-(3-butyro- 
lactone are now described. The formation of [3-lactones appears 
to occur much more commonly than was supposed formerly. 
From the preparative point of view, it is important to note that 
the hydrolysis of (3-lactones to the hydroxy-acids is an irreversible 
process, whereas with y-lactones the change is reversible; the 
successful production of the former from the (3-halogenated acid r < 
depends, therefore, on their removal from solution before they 
have been converted to the hydroxy-acids. It has been observed 
previously (loc. cit.) that the hydrolysis of [3-lactones (propio- 
lactone, ^obutyrolactone, and (3-butyrolactone) is influenced but 
little if at all by the hydrogen-ion concentration. The behaviour 
of the present lactones is very analogous, but the action is not 
strictly unimolecular, and distinct evidence of hydrogen-ion catalysis 
is obtained. Apiiarently the process is complicated by simul¬ 
taneous or consequent actions. In the presence *of the resultant 
hydroxy-acid, the change appears to be uniformly unimolecular, 
but towards its end carbon dioxide and a gas resembling coal gas 
in odour are evolved; the full description of the experiments is 
reserved for a subsequent communication. 

The preparation of (3-bromo-a-methylbutyric acid, m. p. 63—64°, 
from tiglic acid and hydrogen bromide is described in detail. The 
hydrolysis of its sodium salt by water has been studied by arresting 
the reaction at definite intervals by pouring an aliquot portion of 
the solution on pure ice and titrating rapidly, first with sodium 
hydroxide and phenolphthalein and subsequently with silver 
nitrate and potassium chromate. The results show that no acid, 
with the exception of carbonic, is produced. Direct estimation of 
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the latter shows that two-thirds of the acid is transformed into 
carbon dioxide and A^-butene, whereas one-third is available for 
the production of the lactone.. The latter is conveniently isolated 
by violently agitating a concentrated aqueous solution of sodium 
P-bromo-a-methylbutyrate with chloroform at about 30°, the 
organic medium being renewed from time to time and the neutrality 
of the solution being maintained by the addition of small crystals 
of sodium carbonate. It is a colourless, highly-refractive liquid, 
b. p. 67—67*5°/21 mm., d 20 0-9862; it solidifies at about -30° 
and melts at about —24°. 

P-Bromo-a-ethylbutyric acid, m. p. 25°, is hydrolysed in neutral 
solution in much the same manner as the lower homologue, about 
63% of it being converted into amylene and carbon dioxide, leaving 
about 37% available for the formation of the corresponding 

lactone. x-Ethyl-fi-butyrolactone, CHEt<CQQ^^>0, is a colour¬ 
less, mobile liquid, b. p. 79—81°/18 mm., d 20 0-9700. It does not 
solidify completely at —50°, but is not completely re-melted below 
—25°. 2*46 Grams of it are soluble in 100 c.c. of water at the 
atmospheric temperature. H. W. 

Metallic Compounds of the Enolic Forms of Carbonyl 
Compounds and their Application to Syntheses. II. Syn¬ 
thesis of Vinylideneglycol Diethyl Ether [Keten-acetal]; 
Explanation of the Course of the Reaction in the Acetoacetic 
Ester Synthesis. Helmut Scheibler and Heinrich Zieoner 
(Ber. f 1922, 55, [, B ], 789—803; cf. Scheibler and Voss, A., 1920, i, 
366).—The product obtained by, the condensation of ethyl acetate 
■with metallic sodium or sodamide does not appear to be com¬ 
posed mainly of ethyl sodioaeetoacetate or of the compound 
0Et’CMe(0Na)*CH 2 ‘C0 2 Et, but of the substance 
COMe-CH 2 -C(OEt) 2 -ONa. 

When decomposed by dilute acids, it yields ethyl acetoacetate 
and alcohol, COMe-CH 2 -C(OEt) 2 -ONa ~>COMe-CH 2 *C(OEt) 2 -OH-> 
C0Me*CH 2 *C0 2 Et+Et0H; by spontaneous decomposition of its 
ethereal suspension or by the action of water, it is converted into 
sodium acetate and ketenacetal: COMe*CH 2 *C(OEt) 2 # ONa —> 
CH 2 :C(0Et) 2 +CH 3 -C0 2 Na. 

The gradual addition of ethyl benzoate to a suspension of ethyl 
potassioacetate in anhydrous ether causes the slow separation of 
considerable quantities of potassium benzoate. The ethereal 
filtrate is treated with water and the aqueous portion yields ethyl 
benzoylacetate, whereas the ethereal portion contains unchanged 
ethyl benzoate, unsaturated ethers, a hydrocarbon of high boiling 
point which will be described subsequently, and the ketenacetal 
which could not be isolated as such from this mixture. The change 
may be represented by the scheme: CH 2 IC(0K)*0Et+Ph*C0 2 Et — 
CH 2 Bz-C(OEt) 2 -OK -> CH 2 :C(0Et) 2 +Ph-C0 2 K. The course of 
the reaction is here somewhat disturbed by the occurrence of 
hydrogenation, but this drawback is not experienced when the 
potassium is replaced by sodamide. A reaction does not occur 
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when ethyl benzoate is added to finely divided sodamide covered 
with ether, but the gradual introduction of ethyl acetate causes 
vigorous evolution of ammonia; the precipitate contains sodium 
benzoate, sodium acetate, and benzamide, but the isolation of 
ketenacetal from the filtrate is difficult. The accomplishment of 
the latter depends on the observation that the decomposition of 
the sodium salt can be effected more conveniently by means of 
water than by spontaneous fission in ethereal suspension; the 
use of ethyl benzoate and ether is thereby rendered unnecessary, 
and it is more practical to operate with ethyl acetate alone, the 
excess of which plays the part of solvent. Powdered sodamide is 
therefore added in small portions to freshly distilled ethyl acetate 
cooled in a powerful freezing mixture; after some hours, the 
temperature is allowed to rise to 20°. The product is diluted with 
ether and gently warmed on the water-bath, after which the 
solvent and unchanged ethyl acetate are removed in a vacuum. 
The residual salt is gradually added to a small quantity of water 
at 20°, whereupon sodium acetate separates gradually. The 
ketenacetal is extracted from the filtrate with ether. It is a volatile 
liquid with a faint ethereal odour, b. p. 77-5—78°/760 mm., d 22 
0-7938, [d?z]a l 32-54, [iSJg 32-65, [R£\ 2 p 33-05. It is readily oxidised 
by alkaline permanganate and rapidly decolorises bromine dissolved 
in carbon tetrachloride. It is comparatively stable towards alkali 
hydroxide, but is decomposed by mineral acids into ethyl acetate 
and ethyl alcohol. It reacts very readily in ethereal solution with 
the alkali metals or their amides. Its relationship to the keten- 
acetals appears to be purely formal, since it differs widely in its 
properties from substances such as acroleinacetal and behaves 
rather as unsaturated ether. H. W. 

Trihalogenmethyl Reactions. IV. Reaction of Trichloro¬ 
acetic Acid with Copper. Howard Waters Doughty and 
Benjamin Freeman (J. Amer. Chem. Soc ., 1922, 44, 636—645; 
cf. A., 1918, i, 57; 1919, i, 513; 1921, ii, 414).—When ethyl tri- 
chloroacetate is warmed on a water-bath with copper powder, it 
gives diethyl tetrachlorosuccinate, b. p. 156°/13 mm. Attempts to 
hydrolyse the ester were not successful. Trichloroacetic acid 
reacts very vigorously with copper powder, but tetrachloro- 
succinic acid could not be isolated in the pure state, only its aniline 
salt, m. p. 149—150° (corr.) being prepared. In benzene or water 
as solvent, trichloroacetic acid reacts with copper, giving a good 
yield of dichloroacetic acid and this method is recommended as a 
means of preparing dichloroacetic acid in any desired quantity. 

There is some indication that these reactions involve the forma¬ 
tion of a relatively unstable intermediate compound in which 
copper is directly linked to carbon, and that the course of the 
reaction is determined by the manner in which the copper is 
eliminated from this intermediate compound. W. G. 

The a-Alkyl-levulic Acids. H. Gault and T. Salomon ( Compt . 
rend., 1922, 174, 754—756).—a-Alkyl-levulic acids may readily 
be prepared by the following series of reactions. The sodium 

q * 2 
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derivative of diethyl malonate reacts with bromoacetone in ether 
to give diethyl acetonylmalonate , C0Me*CH 2 *CH(C0 2 Et)2, b. p. 
150°/20 mm., giving a phenylhydrazone , m. p. 108—109°, and a 
semicarbazone , m. p. 125—127°. At the same time, a certain 
amount of ethyl ethanetetracarboxylate is also formed. The 
sodium derivative of the acetonylmalonic ester readily condenses 
with alkyl iodides to give alkylacetonylmalonic esters, of which 
the following are described : Ethyl ethylacetonylmalonate , giving a 
phenylhydrazone , m. p. 99—100°; and ethyl isobutylacetonylmalonate, 
giving a phenylhydrazone , m. p. 72—73°. These esters saponifv 
more or less readily, giving the free acids. Ethylacetonylmalonic 
acid , m. p. 122—123°, gives a phenylhydrazone , m. p. 136—137°, 
but the isobutyl acid was not obtained pure owing to the difficulty 
of removing the second ester group. The free acids, when heated, 
readily lose a molecule of carbon dioxide, giving the corresponding 
a-alkyl-levulic acid, and the ester acids also lose carbon dioxide, 
giving ethyl a-alkyl-levulates. W. G. 

Diglycollic Acid or Anhydroglycollic Acid. Richard 
Anschutz and Siegfried Jaeger ( Ber ., 1922, 55, [R], 670—679).— 
In connexion with the recent publication by Sido (A , 1921, i, 447) 
on cyclic imide ethers of diglycollic acid as sweetening agents, the 
authors describe a series of similar products. 

The following diglycoll arylamic acids are prepared by treating 
a solution of diglycollic anhydride in chloroform with an equivalent 
quantity of the requisite amine dissolved in tho same solvent. 
Diglycollanilic acid, m. p. 118°; diglycoll- o-, -m-, and -p -toluidic acids , 
slender needles, m. p. 120°, needles, m. p. 131—132°, and leaflets 
or long needles, m. p. 148°, respectively; diglycoll-p-xylidic acid , 
flat plates, m. p. 106°; d i glycoll -as - m - xyli die acid , slender needles, 
m. p. 116—117°; diqlycoll-l : 2 : 4 :5-ij/-cuinidic acid , slender 
needles, m. p. 133—135°; diglycoll-v-naphthalidic acid , needles, 
m. p. 165°; diglycoll-$-naphlhalidic acid , microscopic needles, 
m. p. 153°. Treatment of the arylamidic acids with boiling acetyl 
chloride results in the formation of the corresponding arylimides , 
of which the following are described : diglycoll anil, m. p. 195°; 
o-tolil, m. p. 126°; ra-tolil, m. p. 114°; p-tolil, m. p. 180°; 
diglycoll-p-xylil, flat, hexagonal plates, m. p. 127°; diglycoll- as-m- 
xylil, needles, m. p, 102°; diglycoll-a-naphthil, m. p. 176°; diglycoll- 
$-naphthil, four-sided rods, m. p. 172*5°. 

Diglycollic anhydride is converted by hydrazine into the hydr- 
azidic acid, NH 2 *NH # C0*CH 2 , 0 , CH 2 , C0 2 H, slender needles, m. p. 
113—114°; the corresponding hydrazine and silver salts have been 
prepared. 

Methyl diglycollate, b. p. 130°/13 mm., m. p. 36°, is prepared 
by dissolving diglycollic anhydride in an excess of methyl alcohol 
and subsequently saturating the mixture with hydrogen chloride. 
Methyl hydrogen diglycollate, a colourless, viscous liquid which 
solidifies in a freezing mixture, b. p. 173—174°/12 mm., is pre¬ 
pared from the anhydride and methyl alcohol and is converted 
by thionyl chloride into the corresponding chloride , a mobile liquid, 
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b. p. 107—108°/12 mm., 114—115°/15 mm., from which the follow¬ 
ing derivatives are prepared : anilide, a pale yellow oil, b. p. 175— 
180°; o4oluidide , a yellow liquid, b. p. 185°/13 mm.; p -toluidide, 
slender, colourless needles, m. p. 41°. The chloride is transformed 
by silver cyanide into the corresponding cyanide , 
C0 ? Me-CH 2 -0-CH 2 -C0-CN, 

a colourless, heavy liquid, b. p. 165—170°/16 mm., which is hydro¬ 
lysed by fuming hydrochloric acid at the atmospheric temperature 
to the acid, C0 2 H-CH 2 -0-CH 2 *C0-C0 2 H, m. p. 129—130°, b. p. 
160°/13 mm.; the silver salt of the latter is described. H. W. 

The Reaction between s-Dichlorodimethyl Ether and 
Ethyl Malonate. Arthur W. Dox and Lester Yoder (J. 
Amer. Chem. Soc., 1922, 44, 649—650).—Dichlorodimethyl ether 
reacts with the sodium salt of ethyl malonate to give ethyl propan- 
aayy-tetracarboxylate together with some 'methylene dimethyl 
ether (cf. Kamm and Waldo, this vol., i, 105). It is probable 
that in this reaction the sodium functions as sodium ethoxide 
and not as the sodium salt of ethyl malonate, the reaction occurring 
in three stages. 

CH 2 Cl-0-CH 2 Cl+Na0Et=:CHoCl-0-CH,-0Et+NaCl 

CH 2 Cl*0*CH 2 *0Et+Na0Et=Et0 , CH 2 *0Et+CH t >0+NaCl 

CH 2 0+2CH 2 (C0 2 Et) 2 =CH 2 [CH(C0 2 Et) 2 ] 2 +H 2 0: 

W. G. 

Sulphur in Proteins. I. The Effect of Acid Hydrolysis 
on Cystine. Walter Fred Hoffman and Ross Aiken Gortner 
(J. Amer. Chem. Soc., 1922, 44, 341—360).—Pure cystine, crystal¬ 
lising in hexagonal plates, was boiled for varying lengths of time 
up to one hundred and ninety-two hours with 20% hydrochloric 
acid. The analytical data indicate that cystine is only slowly 
decomposed or destroyed during prolonged boiling with 20% 
hydrochloric acid and there would not be any appreciable decom¬ 
position during an ordinary protein hydrolysis. During the one 
hundred and ninety-two hours’ boiling there was but little decarb¬ 
oxylation, Similarly, the sulphur of the cystine was not eliminated 
to any appreciable extent. A small amount of hydrogen sulphide 
was evolved, some elementary sulphur separated, but no sulphates 
were formed, and about 90% of the original sulphur was still 
unchanged and unoxidised at the end of the period of boiling. 
The amount of cystine precipitable by phosphotungstic acid 
decreased rapidly during the first forty-eight hours of boiling, 
after which it remained practically constant. The nitrogen of 
the cystine was not appreciably changed during the boiling. The 
amount of total nitrogen remained constant, the amount of amino- 
nitrogen slowly decreased and there was a corresponding slowly 
progressive increase in the amount of ammonia nitrogen. The 
optical rotation of the cystine solution rapidly fell during the 
boiling to complete inactivity at the end of ninety-six hours. 
From the residual hydrolysate an isomeric cystine was isolated. 
It crystallised in small, microscopic prisms and differed in its 
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physical and chemical properties from the original cystine. It 
was approximately 2*5 times as soluble in water, and its phospho- 
tungstate was four times as soluble. It was optically inactive. 
A number of derivatives of the two forms of cystine were pre¬ 
pared, and in every instance the isomeric derivatives possessed 
different properties from those prepared from the natural “ plate ” 
cystine. The authors suggest that this isomeric cystine which 
they have isolated is identical with that synthesised by Fischer 
and Raske (A., 1908, i, 325) and by Erlenmeyer and Stoop (A., 
1905, i, 119), and that the “plate” cystine obtained by protein 
hydrolysis has never been synthesised. W. G. 

Resolution of Hydroxyaspartic Acids [Aminohydroxysuc- 
cinic Acids] into Optically Active Forms. H. D. Dakin (J. 
Biol. Chem., 1922, 50, 403—411).—Resolution of the anti-acid 
(cf. this vol., i, 143) was effected by fractional crystallisation 
of its strychnine and quinine salts, which yielded strychnine 
d-axiti-aminohydroxysuccinate (4H 2 0, [a]fj —19-1°) and quinine 
bdxxtbaminohy dr oxy succinate (4H 2 0, [a]" —95-5°), respectively. 
By regeneration of the acids from these salts, d-amti-aminohydroxy- 
succinic acid , wedge-shaped prisms, [ajg +12-1°, and 1-anti -amino- 
hydroxy succinic acid , wedge-shaped prisms, [a]» —11-9°, were 
obtained. Both active forms gave mesotartaric acid on treat¬ 
ment with nitrous acid, whilst heating with water at 125° pro¬ 
duced a partial conversion into the inactive para-acid. Attempts 
to resolve the para-acid were unsuccessful. Fractional crystallisa¬ 
tion of the following alkaloid salts : strychnine (3H 2 0, prisms, 
[a]]? —23-2°), cinchonine (aq., hexagonal prisms, [a],? +122-5°), 
brucine (4H 2 0, thin plates, [a]]? —23*4°), quinine (2H 2 0, felted 
needles, [a]|5 —116°), and the action of Penicilliwn glaucum on* the 
sodium salt, were tried but without result. A partial resolution 
appeared to be effected by fermenting yeast, the laevo-acid being 
preferentially consumed. The amount of resolution, however, was 
too small to render possible the isolation of the active acid. 

From an investigation of the products obtained by the tryptic 
digestion of casein it is concluded that aminohydroxysuccinic acid 
does not occur in this protein (cf. Skraup, A., 1904, i, 539). 

E. S. 

Preparation of Acetaldehyde and Acetic Acid. A. Wohl 
(Brit. Pat. 154579.—In the catalytic hydration of acetylene to 
acetaldehyde, mercury salts may be replaced by salts of heavy 
metals which are not appreciably volatile and are not transformed 
into oxides at temperatures below a red heat. The best results are 
obtained with basic zinc salts deposited on pumice and maintained 
at about 360°, the basic vanadate being preferably employed, but 
the molybdate or chromate may be used, as also may the correspond¬ 
ing salts of copper, cobalt, nickel, or cadmium, but not with such 
good results. The acetylene is mixed with a considerable excess 
of air and steam, and under favourable conditions 75— 80% of the 
theoretical yield of acetaldehyde together with 5% of acetic acid are 
obtained. G. F. M. 
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Synthesis and Properties of a S-Hydroxyaldehyde. Burck- 
hardt Helferich and Theodor Malkomes ( Ber ., 1922, 55, [J5], 
702—708).—8-Hydroxyhexaldehyde has been synthesised in a 
manner similar to that used previously for y -hydroxyvaleraldehyde 
(Helferich, A., 1920, i, 11). Like the y-hydroxyaldehydes de¬ 
scribed previously, the new aldehyde appears to be stable in the 

cyclic form, but to pass readily in the 

course of various reactions into the true aldehyde form, 
OH'CHMe*CH 2 *CH 2 *CH 2 *CHO. The observations appear to be of 
considerable importance for the chemistry of the sugars, since 
the possibility of the formation of 1 : 5-rings (in place of the 
generally assumed 1 :4-structures) must be taken into account. 

A 6 -Hexenoic acid is prepared from cyclohexanone oxime by 
Wallach’s method (a lactone , C 6 H 10 O 2 , b. p. 96*5—97-5°/15 mm., 
is obtained as by-product) and is converted by thionyl chloride 
into A h -hexenoyl chloride , a colourless, mobile liquid, b. p. 
49°/17 mm., df 1*0113, ng 0 1*4471. The latter is transformed by 
magnesium methyl iodide into methyl h?-amylenyl ketone , 
CH 2 .*CH*CH 2 'CH 2 'CH 2 *COMe, a colourless liquid of unpleasant 
odour, b. p. 41—43°/10 mm., d\ 8 0*8673, ftp 1*4350 ( semicarbazone , 
aggregates of needles, m. p. 108°), which is reduced to methyl-tf- 
amylenyl-carbinol , a colourless liquid, b. p. 64—65°/13 mm., d\ 60 
0*8484, 1*4387. Ozonisation of the latter and subsequent 

reduction of the ozonide in ethereal solution with zinc dust and 
glacial acetic acid give S-hydroxy-n-hexaldehyde (or §-hydroxy-2 
methyltetrahydropyran, b. p. 71—78°/ll mm., d\ s 1*0065, raj? 0 1*4452. 
The cyclic structure of the aldehyde is established by its physical 
constants and the observation that it reduces ammoniacal silver 
solution and colours magenta-sulphurous acid solution gradually. It 
gives a p -bromophenylhydrazone, small, pale yellow needles, m. p. 
85° (slight decomp.), and is oxidised by silver oxide in the presence 
of water to 8-hydroxy-?i-hexoic acid. It is converted by methyl 
alcoholic hydrogen chloride (1%) into 6-methoxy-2-methyltetrahydro- 
pyran , a colourless, mobile liquid with an odour of peppermint, 
b. p. 71*5—76°/110 mm., d* 0*9232, wg 1*4211. The latter does 
not reduce Fehling’s or ammoniacal silver solutions, and does not 
appear to be hydrolysed by emulsin or a-glucosidase from yeast. 

H. W. 

Preparation of Aldehydes from Acid Chlorides. V. (Di¬ 
aldehydes. II.) Synthesis of Decanedial. Karl W. Rosen- 
mund, Fritz Zetzsche, and Fl. Enderlin (Ber., 1922, 55, [B], 
609—612; cf. A., 1921, ii, 320; this vol., i, 39). Decanedial 
(sebacie dialdehyde), CoH 16 (CHO) 2 , is prepared in at least 80% 
yield by the action of hydrogen on a solution of sebacyl chloride 
in xylene at 150° in the presence of palladised kieselguhr and 
“sulphured” quinoline; it is a colourless, oily liquid with a 
pleasant odour, b. p. 142°/15 mm., which polymerises rapidly to 
a vitreous form. Both varieties give the usual aldehydic reactions 
with Fehling’s solution, magenta-sulphurous acid and ammoniacal 
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silver solution. The sodium hydrogen sulphite compound and the 
barium salt, C 8 H, 6 (CH.*N*C 10 H 6 *SO s ) 2 Ba, formed from the aldehyde 
and barium naphthionate, are described. The aldehyde yields a 
di-p-nitrophenylhydrazone , tile-red crystals, m. p. 104—107° (decomp, 
after softening at about 95°), and" a dioxime , slender, colourless 
needles, m. p. 124—127° (corr.) after previous softening; the 
latter does not appear to be identical with the similar compound 
described by von Braun and Sobecki (A., 1911, i, 830). H. W. 

Spontaneous Condensation of Ethoxyacetone ; Formation 
of the Corresponding Aldol, ac-Diethoxy-p-methylpentan- 
(3-ol-S-one. Victor Datjdel (Bull. Soc. cliim ., 1922, [ivj, 31, 
265—268).—Ethoxyacetone, as prepared by the action of magnesium 
methyl bromide on ethoxyacetonitrile, slowly undergoes condensa¬ 
tion on keeping, probably due to traces of ammonia present. 
The principal product is a e-diethoxy-{i-meihylpentan-$-ol-b-one, 
OEt-CH 2 ‘CO-CH 2 -CMe(OH)-CH 2 -OEt, b. p. 126—128°/21 mm.; 
d° 1*011. The condensation is, however, more complex and 
resinous products are formed which could not be identified. A 
compound , b. p. 170—180°/16 mm.; d° 1*0164, was isolated. 

W. G. 

Influence of Sodium Chloride on the Mutarotation of 
Dextrose in Alkaline Solution. I and II. Hans Mursch- 
hauser (Biochem. Z. f 1922, 128, 215—228, 229—244).—I. In 
N /2000-sodium carbonate solution the velocity of mutarotation 
of dextrose solutions is retarded by the presence of sodium chloride. 
The retardation is proportional to the square root of the concen¬ 
tration of the sodium chloride. 

IT. The velocity constants of the mutarotation of dextrose at 
20*4° have been determined in aqueous solution, in 2N- and 
4A-sodium chloride solution, in increasing concentrations of hydro¬ 
chloric acid from 0*046 to 0*54% and in 2A r - and 4N -sodium chloride 
solutions containing increasing amounts of hydrochloric acid from 
0*046 to 0*54%. All follow the unimolecular law, and although 
at concentrations of acid below 0*089%, 2N- and 4A'-sodium 
chloride lower the velocity of mutarotation compared with hydro¬ 
chloric acid solutions below 0*089%, yet in all cases the velocity 
constants of the mutarotation, whether in hydrochloric acid solu¬ 
tion alone or in 2N- or 4A-sodium chloride, increase proportionally 
to the concentration of hydrochloric acid. H. K. 

The Law Governing the Constants of Mutarotation of 
Dextrose and the Concentration of Acid. Hans Mursch- 
hatjser (Biochem. Z ., 1922, 128, 245—250).—It has been shown 
(preceding abstract) that at constant temperature the increase in 
the velocity constant of the mutarotation of dextrose in the 
presence of increasing amounts of hydrochloric acid is proportional 
to the concentration of the acid, Ahoi— ^,0=48*5 Choi at 20*4°. 
If, however, the velocity constant in the presence of hydrochloric 
acid, Ahci, be divided by the square root of the concentration of 
the hydrochloric acid (or the hydrogen-ion concentration), another 
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constant is obtained. The first equation given enables either the 
strength of a hydrochloric acid solution from the velocity constant 
or the reverse to be determined. H. K. 

The Formation of Formic Acid during the Decomposition 
of Dextrose in Alkaline Solution. H. I. Waterman and 
M. J. van Tussenbroek (Chem. Weekblad, 1922, 19, 135—136).— 
Solutions of dextrose in N-sodium hydroxide solution containing 
barium hydroxide were treated with ordinary air and with air 
containing ozone. In all cases formic acid was formed; 10 grams 
of dextrose after one hundred and forty-two and a half hours 
yielded 1*66 grams of the acid. No carbon dioxide was formed 
except when the temperature was kept below normal. S. I. L. 

The Function of Phosphates in the Oxidation of Dextrose 
by Hydrogen Peroxide. Arthur Harden and Francis 
Robert Henley (Biochem. J., 1922, 16, 143—147).—The chief 
function of phosphates in the oxidation of dextrose by hydrogen 
peroxide appears to be the regulation of the hydrogen-ion con¬ 
centration as other buffer mixtures (NaHC0o+C0 2 ; Na 2 HAs0 4 + 
NaH 2 As0 4 ; NaC 2 H 3 0 2 ; K 2 HP0 4 4 KH 2 P0 4 ) can replace the 

phosphates. Hydrogen peroxide is more stable in presence of 
phosphates than at the same P H in their absence. W. 0. K. 

Preparation of Mannose. E. P. Clark (J. Biol. Chem., 1922, 
51, 1—2).—The method described is simpler and gives better 
yields than those of Hudson and Sawyer (A., 1917, i, 321) and of 
Horton (J. hid. Eng. Chem., 1921, 13, 1040). Sifted ivory-nut 
shavings are added to ten times their weight of boiling 1% sodium 
hydroxide and left for half an hour with occasional stirring. They 
are then thoroughly washed with water and dried. The material 
(500 grams) so obtained is mixed with an equal weight of 75% 
sulphuric acid and left for a day, after which the resulting mass 
is dissolved in water, diluted to 51 litres, and boiled for two and 
a half hours. The solution is then neutralised with barium car¬ 
bonate paste and filtered through a thin layer of active carbon, 
the last traces of barium being removed by adding a few c.c. of 
dilute sulphuric acid and again filtering. The filtrate is concen¬ 
trated until it contains 87—88% of total solids, mixed with an 
equal volume of glacial acetic acid, seeded, and frozen. Finally, 
it is allowed to thaw slowly in a refrigerator, when crystallisation 
of the mannose takes place. E. S. 

Crystalline Chlorotetra-acetylmannose. D. H. Brauns (J. 
Amer. Chem. Soc ., 1922, 44, 401—406; cf. Fischer and Hirschberger, 
A., 1889, 480, 687).—Chlorotetra-acetylmannose was obtained in a 
crystalline form by applying the method of von Arlt (cf. A., 1901, 
i, 369). Phosphorus pentachloride was allowed to act on p-penta- 
acetylmannose in the presence of aluminium chloride in chloroform. 
The product was obtained in crystals, m. p. 81°; [a]^ +89*50°. 
With methyl alcohol and silver carbonate, chlorotetra-acetyl¬ 
mannose gives a mixture of methyltetra-acetylmannoses, thus 



i. 434 


ABSTRACTS OF CHEMICAL PAPERS. 


resembling in this respect bromotriacetylrhamnose, but differing 
from the corresponding derivatives of dextrose and galactose. 

W. G. 

The Constitution of Polysaccharides. J. J. Lijnst Zwikker 
(Rec. trav. chim ., 1922, 41, 152).—A correction is made in the 
formulae given in the author’s paper (this vol., i, 230); it is main¬ 
tained that it necessitates no change in the suggested molecular 
structure. H. J. E. 

New Observations on the Constitution of the Carbohydrates. 

L. de Hoop (Chem. Weekblad , 1922, 19, 106 — 107). — The conclusions 
of Karrer, based on methylation and acetylation, that the starch 
molecule is really simpler than the earlier molecular-weight deter¬ 
minations (5,000 to 20,000) indicate, are criticised as being based 
on insufficient evidence. S. I. L. 

Preparation of Inulin, with Special Reference to Artichoke 
Tubers as a Source. J. J. Willaman (J. Biol Chem., 1922, 
51, 275—283).—The ground and washed tubers are boiled for 
fifteen to twenty minutes with water containing calcium carbonate 
(1,300 c.c. of water and 30 grams of calcium carbonate to each 
kilo.) and the juice is then expressed in a press. After repeating 
the process on the residue, the combined extracts are clarified by 
means of lead acetate, any excess of the latter being removed by 
addition of ammonium oxalate. The clear liquid is then evaporated 
until it contains 40—60% of solids, cooled slowly, and maintained 
at 0—5° for crystallisation. Recrystallisation from water is 
repeated until the specific rotation reaches —38° or —39°. A study 
of the optical rotation during successive recrystallisations confirms 
the view that inulin is a mixture of substances. Artichoke tubers 
are not e good source of true inulin. E. S. 

Alleged Adsorption of Alumina from Aluminium Sulphate 
Solutions by Cellulose. Alfred Tingle (J . Ind. Eng. Chem., 
1922, 14, 198—199).—Neither acid-washed filter-paper nor well- 
washed bleached sulphite pulp removes any analytically appreciable 
amounts of alumina from a basic solution of aluminium sulphate, 
and the observed withdrawal of alumina from solutions of the 
sulphate in presence of cellulose is due to chemical precipitation 
by non-cellulose material present as an impurity. In no case 
could adsorption of alumina by cellulose of reasonable purity be 
observed. Methods of investigation which depend on attempts 
to separate aluminium salts from cellulose by repeated washing 
can only be employed when great caution is used as to the nature 
of the materials, and when basic solutions are in question they can 
never be trusted, as mere dilution of a basic aluminium sulphate 
solution will cause precipitation. G. F. M. 

Action of Iodine on Celluloses, Silk, and Wool. J. Huebner 
and J. N. Sinha (J. Soc. Chem. Ind., 1922,41,93— 94t). —Celluloses, 
natural and artificial silk, wool, and other like substances give 
varying but appreciable yields of iodoform when treated with 
dilute aqueous solutions of iodine and potassium iodide. The 
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reaction was most marked with poplar wood cellulose, and by dis¬ 
tilling with steam poplar cellulose pulp to which iodine and sodium 
hydroxide had been added pure iodoform was readily obtained. 
The operation could be repeated and even after twenty successive 
treatments appreciable yields of iodoform were obtained. The 
results seem to indicate that the amount of iodoform produced has 
some definite relation to the solubility of the different celluloses 
in alkali hydroxide solutions. G. F. M. 

Effect of Water and certain Organic Salts on Celluloses, 

J. Huebner and F. Kaye (J. Soc. Chem. Ind ., 1922, 41, 94t). — 
Distilled water in which purified cotton or cellulose has been soaked 
at 35° for twenty-four hours readily gives a silver mirror and the 
characteristic aldehyde reaction with rosaniline, whilst if it is 
steeped in sodium acetate solution under similar conditions the 
amount of aldehyde produced is so considerable that it can be 
separated by distillation. If the cotton is merely placed over 
distilled water in a closed vessel for several days, the water, without 
having come into contact with the cellulose, contains traces of 
aldehydic substances. If cellulose or starch remains for several 
days in contact with distilled water at 35° to which sodium acetate 
and resorcinol have been added, the solution becomes fluorescent 
and aldehydic substances can be separated by distillation, whilst 
the addition of lead acetate to the residue after distillation causes 
a greyish-brown precipitate. When cellulose is steeped in water 
there is a rise of temperature accompanied by a contraction of 
the total volume. G. F. M. 

Polysaccharides. XIV. The Amyloses. P. Karrer and 
Elisabeth Burklin (Helv. Chim. Acta , 1922, 5, 181—187; cf. 
this vol., i, 229).—The behaviour of Pringsheim’s “ triamylose ” 
towards acetyl bromide at 0—5° is similar to that of a-diamylose 
and p-hexamylose, since it furnishes the same quantities of aceto- 
bromomaltose and heptacetylmaltose as the corresponding amount 
of maltose. No glucose could be detected among the products. 
“ Triamylose ” is therefore either a simple or a polymeric form of 
maltose anhydride. Its identity with p-hexamylose is established 
by a comparison of their solubilities, specific rotatory powers, 
crystalline form, contents of water of crystallisation, indifference 
to pancreatic juice, and compounds with sodium hydroxide. So 
far, therefore, all methods of degrading starch have furnished 
either maltose or simple or polymeric forms of its anhydride. 
Also the fact that the acetylation of p-hexamylose with acetic 
anhydride and zinc chloride proceeds without depolymerisation 
opens up the possibility of avoiding such degradation in the cases 
of starch, cellulose, etc., in which more or less complete breaking 
down has hitherto been accepted. J. K. 

Polysaccharides. XV. Constitution of Diamylose and of 
the Anhydro-sugar (Cellosan) of Cellulose. P. Karrer and 
Alex. P. Smirnov (Helv. Chim. Acta , 1921, 5, 187—201; cf. 
preceding abstract).—Treatment of penta-acetyl-glucose with 
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phosphorus pentabromide (5 parts) for twelve minutes at 100° 
yields considerable amounts of tetraceto-l-bromoglucose, but no 
1 : 6-dibromo-derivative. In agreement with this, the same product 
is obtained from octa-acetylcellobiose, whilst from octa-acetyl- 
maltose aceto-1 :6-dibromo- and aceto-1-bromo-glucose are 
obtained. From acetylated diamylose, on the other hand, aceto- 
1 : 6-dibromoglucose, unaccompanied by any monobromo-deriv- 
ative, is produced. Hence, in diamylose, the anhydro-oxygen 
atom connects the 1- with one of the 8-, 9-, 11-, or 12-carbon atoms 
of the maltose molecule. Since starch is a polymeric diamylose, 
its acetyl derivative also furnishes aceto-1 : 6-dibromoglucose as 
sole product. “ Triacetyl-cellulose ” (Ost, Z. angew. Chem ., 1919, 
67) behaves similarly, a result irreconcilable with the view that the 
cellulose molecule consists of a chain or cyclic structure of cellobiose 
molecules, but in accordance with its conception as a polymeric 
anhydrocellobiose ( Cellulosechemie , 1921, 2, 125). This anhydride, 
now termed cellosan, must therefore have the constitution (I). 
This formula at once explains the formation of 2 : 3 : 6-triinethyl- 
glucose, instead of tetramethylglucose, from methylated cellulose. 
Further, it also represents cellosan as an anhydride of maltose 
(or tsomaltose), so that its degradation may occur in two ways— 
to cellobiose or to maltose. Hence it is that only 40—43% (or, 
allowing for that portion which suffers further degradation, at 
most 50—60%) of acetocellobiosc is obtainable by acetolysis of 
cellulose (Karrer and Widmer, A., 1921, i, 310; Freudenberg, 
A., 1921, i, 400). The easy hydrolysis of maltose by acids explains 
the failure to detect its formation either in this reaction or among 
the products of the action of acetyl bromide on cellulose (A., 1921, 
i, 771). Of the three remaining possible formulae for diamylose, 
that of the 1—12 anhydride (II) is alone acceptable. It explains 
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the complete conversion of starch and diamylose into maltose, 
since the same result must follow from the rupture of either of 
the two glucosidic linkings. Steric influences may possibly 
influence the stabilities of diamylose and cellulose, but the easier 
hydrolysis of the former is adequately explained by the fact that 
in it the alcoholic groups concerned in the glucosidic linkings are 
both primary. It now only remains to determine what degrees 
of polymerisation of cellosan and diamylose are respectively repre¬ 
sented by cellulose and starch. 

The aceto-mono- and -dibromo-glucoses obtained in the above 
reaction are always accompanied by oily products, consisting 
probably of the isomeric acetodibromoglucoses, the formation of 
which is to be anticipated, other bromination (cf. Brigl, this vol., 
i, 225) and decomposition products, and also undecomposed disacch¬ 
aride complexes. J. k. 
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Structure and Formation of the Humic Acids and Coal. 

J. Marcusson (Z . angew. Chem ., 1922, 35, 165—166; cf. this vol., 
i, 326).—Polemical. The author maintains that humic acids 
contain condensed furan and benzene rings and stand in close 
relationship to, if they are not identical with, the synthetic acids 
prepared from sugars. Contrary to Eller’s views (loc. cit.), these 
acids are carboxylic acids, as are also most probably the acids 
synthesised by Eller from phenols, and both probably contain a 
dibenzofuran nucleus. Eller’s acids are, however, in no way 
identical with the natural humic acids, as evidenced by their 
hydrogen content and their behaviour towards soda. In the 
conversion of humic acids into brown coal, anhydride formation 
accompanied by loss of carbon dioxide occurs, and this so-called 
pyrohumic acid was isolated from brown coal after the extraction 
of the humic acids with ammonia by boiling the insoluble residue 
with 10% sodium hydroxide, and the lesser number of carboxyl 
groups found expression in the lower saponification value, 253, 
compared with 300 for humic acid. In coal formation, the author 
considers that cellulose as well as lignin plays a part, and although 
a portion is undoubtedly destroyed by bacterial action, this cannot 
apply to the whole of the cellulose associated with the lignin in 
wood. G. F. M. 

Amides and Anilides of some Saturated Fatty Acids. 

Mitiz6 Asano (J. Pharm. Soc. Japan, 1922, 97—105).—As the 
amides and anilides of fatty acids are of use in the detection and 
identification of these acids, whilst the melting points given in 
the literature are discordant, the author has prepared some of 
them together with the isobutylamides from the pure acids (from 
heptoic acid to lauiic acid) and determined their melting points, 
the result being as follows : Heptoic acid : amide, m. p. 94— 
95°; anilide, m. p. 64°. Octoic acid : amide, m. p. 104°; anilide, 
m. p. 51-5°; ?sobutylamide, b. p. 154—155°/7 mm. Pelargonic 
acid : amide, m. p. 99°; anilide, m. p. 57*5°; isobutylamide, b. p. 
162°/6 mm., m. p. 37—38°. Heeoie acid: amide, m. p. 98°; 
anilide, 67—68°; fc\sobutylamide, b. p. 171°/6 mm.; m. p. 37—38°. 
Undecoic acid: amide, m. p. 96—97°; anilide, m. p. 68°; iso - 
butylamide, m. p. 51°. Laurie acid: amide, m. p. 98—99°; 
anilide, 75°; isobutylamide, m. p. 51°. K. K. 

Syntheses from Cyanamide. Preparation of Tbiocarb- 
amine Cyanides, Carbamine Cyanides, and Biurets. Emil 
Fromm [with Hermann Wenzl] (Ber., 1922, 55, [JB], 804—813).— 
The product of the action of sodium cyanamide on phenylthio- 
carbimide has the constitution NPh;C(SNa)*NH*C:N, since it is con¬ 
verted by benzyl chloride into the compound NPhIC(S # C 7 H A-NH’CN, 
which has been obtained from phenyldithiobiuret, benzyl chloride, 
and sodium hydroxide. The benzyl haloid has, in addition, a 
desulphurising action which is due to the disturbance of the 
equilibrium, X*C(INH)*SNa X*C:N+NaSH, by the removal of 
the sulphide. This desulphurising effect is considerably more 
marked with ethylene ehlorohydrin, which, with phonyldithio- 
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biuret or the product of the action of sodium cyanamide 
and phenylthiocarbimide, gives phenylcarbamine cyanide, 
NHPh*CONH>CN, s-diphenylcarbamide, and triphenyKsomelamine, 
(NHPh*CN) 3 . The initial change is doubtless expressible by the 
equations NHPh*CS-NH-CS-NH 2 +2NaOH ^ NHPh-CS-NH-CN+ 
Na 2 S+2H«0 and 20H-CH 2 -CH 2 Cl+Na 2 S=(0H-CH 2 ;CH 2 ) 2 S+ 
2NaCl. The sulphur-free compounds are therefore derived from 
phenylthiocarbamine cyanide, but the obvious hypothesis that 
the next stage of the reaction occurs by a further elimination of 
hydrogen sulphide is negatived by the observation of a similar 
reaction with phenylethyldithiobiuret, with which this loss is 
impossible. It is much more probable that phenylcarbamine 
cyanide is produced from its thio-analogue by simple hydrolysis, 
NHPh-CS-NH-CN+H 2 0=NHPh-C0-NH-CN+H 2 S. The phenyl¬ 
carbamine cyanide is hydrolysed in boiling alkaline solution to 
phenylcarbamide, NHPh-C0-NH-CN+2H 2 0=NHPh*C0-NH 2 + 
C0 2 +NH 3 , and the latter is converted into the diphenyl derivative 
by protracted boiling of its solution. TriphenyKsomelamine is 
derived from phenylcyanamide resulting from the desulphurisation 
of phenylthiocarbamide produced by the hydrolysis of phenyl¬ 
thiocarbamine cyanide. 

The sodium salt of phenyl-i//-thiocarbamine cyanide, C 8 H 6 N 3 SNa, 
leaflets, is formed by the addition of phenylthiocarbimide to a 
cold aqueous solution of sodium cyanamide, and is converted by 
cautious acidification with acetic acid into phenylthiocarbamine 
cyanide , a colourless, unstable substance, m. p. (indefinite) 105° 
after becoming discoloured at 90° (the silver , copper , and mercury 
derivatives are described). Tho sodium salt is transformed by 
benzyl chloride into iV’-phenyl-AS'-benzyl-i/'-thiocarbamine cyanide, 
m. p. 189—190°. Under varying conditions which are described 
in detail in the original, the sodium salt of phenyl-i/'-thiocarbamine 
cyanide is converted by ethylene chlorohydrin and sodium hydroxide 
into phenylcarbamine cyanide , m. p. 123—124°, diphenylcarbamide, 
and triphenyKsomelamine, the precise course of the reaction being 
governed largely by the amount and concentration of the alkali 
hydroxide. The isolation of these products from phenyldithio- 
biuret is also described in detail. Phenylcarbamine cyanide is 
converted by hot, very dilute sulphuric acid into os-phenylbiuret, 
m. p. 167°. The following compounds have also been prepared: 
p -tolylcarbamine cyanide , m. p. 142°; p-tolylbiuret , m. p. 199—200° 
(decomp.); p -phenetylcarbamine cyanide , m. p. 131°; o-anisyl - 
carbamine cyanide , decomp. 115°; phenylethylcarbamine cyanide , 
NPhEt*CO*NH*CN, large, colourless leaflets, m. p. 142°. H. W. 

Dicyanamide. W. Madeltjng and E. Kern ( Annalen , 1922, 
427, 1 —34).—The analogies suggested by eyanoform and thio- 
cyanic acid indicate that dicyanamide should be a strong acid 
and although, possibly, rather unstable in the free state, quite 
stable in the form of its salts : HC(CN) 3 , NH(CN) 2 , HS(CN). The 
paper is devoted to a description of the preparation and properties 
of dicyanamide. 
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Sodium dicyanamide, NNa(CN) 2 , is obtained in good yield by 
treating an aqueous solution of disodium cyanamide (CN*NNa 2 ) 
with cyanogen bromide. It is easily soluble in water, but less easily 
soluble in alcohol, from which it can conveniently be crystallised. 
Its aqueous solution is neutral to litmus. The decomposition may 
also be carried out by adding first cyanamide and then cyanogen 
bromide to an ethyl alcoholic solution of sodium ethoxide, but in 
these circumstances the sodium salt of O-ethylcyanoisocarbamide 
(below) is formed as a by-product, probably in the following way : 

CN-NH 2 —> NH:C(OEt)‘NHNa NH:C(OEt)-NH-CN. 


Free dicyanamide cannot be isolated owing to the speed with 
which it is converted into an insoluble amorphous polymeride of 
high molecular weight. However, it exists in solution long enough 
for it to be possible to show by conductivity measurements that 
it is a strong acid, nearly as strong as hydrochloric acid. 

The silver, cuprous , and mercurous salts are colourless, the lead, 
mercuric , and cupric salts are sparingly soluble, and the ferric salt 
is soluble and red, but not so intensely coloured as ferric thio¬ 
cyanate. The ammonium salt forms needles which melt at 116° 
without decomposition. The silver salt does not react with 
methylene iodide, but with methyl iodide it gives dicyanomethyl- 
amide , quadratic crystals, m. p. 221 °. 

Dicyanamide undergoes additive reactions with water, ammonia, 
and ethyl alcohol. With water in the presence of hydrochloric 
acid, it gives biuret, two molecules of water being taken up. The 
addition of one molecule of water was effected accidentally during 
an attempt to prepare dicyanamide from disodium cyanamide by 
reaction with bromine and sodium cyanide : 

CN-NNa 2 +Br 2 —>CN-NNaBi—> CN-NNa(CN)—> CN-NH-CO-NH 2 . 
The product was cyanocarbamide. Addition of one molecule of 
ammonia is effected by heating the copper salt with concentrated 
aqueous ammonia. The product is a mixture of copper diguanide 
and cyanoguanidine, CN’NH’C^NHJvNHn. The compound formed 
by the addition of one molecule of ethyl alcohol, Q-ethylcyano~ 
isocarbamide, needles or prisms, m. p. 119°, is obtained either from 
cyanamide and cyanogen bromide as described above, or by heating 
sodium dicyanamide with an equivalent amount of ethyl alcoholic 
hydrogen chloride. If an excess of hydrogen chloride is used 
O-ethylisobiuret , m. p. 129°, is also obtained: NH{C(:NH)‘OEt} 2 . The 
hydrochloride of this base readily looses ethyl chloride, giving biuret. 

When sodium dicyanamide is heated to dull redness it is con¬ 
verted into the sodium salt of tricyanomelamine, the probable 
U formula of which is annexed. The same 


CN-NH-C 

N 


jC-NH-CN 

In 


NH-CN 


compound may be obtained by heating the 
sodium salt of cyanoguanidine, ammonia 
being eliminated. Bannow obtained the 
potassium salt (this Journal, 1871, 391, 
A., 1881, 144), which he thought to be 
potassium dicyanamide, by heating 


. ,, * - —j - 

mercuric cyanide or paracyanogen with potassium cyanide. 
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Tricyanomelamine cannot be isolated in the free state as it passes 
into amorphous products of high molecular weight. It is a weak 
acid, as is shown by conductivity measurements, and forms salts 
with metals. The trisodium salt crystallises with 3H 2 0, which is 
lost on heating in a vacuum over phosphorus pentoxide. The mono¬ 
sodium salt also crystallises with 3H 2 0 and is distinctly acid to 
litmus. The ammonium salt, C 6 H 2 Nq*NH 4 , the silver salt, C 6 N 9 Ag 3 , 
the copper salt, (C 6 H 2 N 9 ) 2 Cu, and the lead and mercuric salts are 
also described. Tricyanotrimethylmelamine y m. p. 268°, is obtained by 
methylation of the silver salt with methyl iodide. C. K. I. 

Ammono-carbonic Acids. Edward C. Franklin (J. Amer . 
Chem. Soc.y 1922, 44, 486—509).—The compounds guanidine, 
diguanide, cyanamide, dicyanimide, dicyanodiamide, melamine, 
melam, melem, melon, and hydromelonic acid constitute a series 
of compounds which may be regarded as ammono-carbonic acids, 
formed by the elimination of successive molecules of ammonia from 
one or more molecules of the hypothetical compound orthoammono- 
carbonic acid, C(NH 2 ) 4 . The scheme of derivation is as follows : 


C(NH 2 ) 4 


-NH, 


h 5 cn 3 

Guanidine. 


— NH, from 
2 mols 

h 7 c 2 n 5 

Diguanide. 


3C 3 N 4 ___~~ 2Nir # 


-nh 3 


2H3C/9N13 « 
Hydromelonic acid. 


— NH, from 

3 mols. — NH, 

<-h 3 c 6 n 9 

Melon. 


- NH, - NH, 

—y 2H 2 CN 2 —> HC 2 N 3 

Cyanamide. Dicyanimide. 

h 4 c 2 n 4 

Dicyanodiamide. 

^h 6 c 3 n 6 

Melamine. 

I — NH, from 
— NH, Y 2 mols. 

H e C fi N 10 -H 9 C 6 N u 

Melem. Melam. 


It is pointed out that not only formally may these substances be 
looked on as constituting a series of products resulting from the 
successive de-ammonation of C(NH 2 ) 4 , but that also by processes 
of de-ammonation it is possible to pass from guanidine to melon 
and inversely by processes of ammonation return to the first member 
of the group. In face of the facts that guanidine and melamine 
are alkaline and dicyanodiamide is neutral in aqueous solution, it 
has been shown that these substances behave as acids when in 
solution in liquid ammonia. Guanidine, for example, has been 
found to react with potassamide, the analogue of potassium hydr¬ 
oxide of the ammonia system, in accordance with the equation 
® 5 CN 3 + 2 ICNH 2 ==K 2 H 3 CN 3 + 2 NH 3 , to form a dipotassium salt. 
It has been shown that the reaction whereby atmospheric nitrogen 
is fixed in the cyanamide process is to be looked on as the nitridation 
of calcium carbide to a calcium ammono-carbonate and that the 
production of ammonia by the action of steam on calcium cyan¬ 
amide consists in the hydrolysis of calcium ammono-carbonate to 
calcium aquo-carbonate. Dicyanimide , (CN) 2 NH, a hitherto un¬ 
known member of this series, is obtained in an impure condition 
by decomposing the silver salt with hydrogen sulphide in water. 
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The sodium salt, NaC 2 N 3 and NaCgNgjE^O, is prepared by the 
action of fused sodamide on melon, and by heating a mixture of 
sodium cyanide and mercuric cyanide. The silver, magnesium, 
barium, cupric, and nickel salts are prepared by double decom¬ 
position of the sodium salt with a soluble salt of the metals named. 
A number of attempts to prepare the final de-ammonation product 
of this series, carbonic nitride, have only yielded very impure 
specimens of this compound. J. F. S. 

. Crystal Structure of Potassium Cyanide. Richard M. 
Bozworth (J . Amer. Chem. Soc., 1922, 44, 317—323).—The 
crystal structure of potassium cyanide has been investigated with 
X-rays, making use of the Laue photographic method, the spectro- 
metric method, and the powder method. The X-ray data show 
conclusively that the structure of this substance approximates 
closely to the sodium chloride structure. ‘ Consequently the 
potassium atoms were placed in the positions of the sodium atoms 
and the carbon and nitrogen atoms near the positions of the 
chlorine atoms. The positions of the carbon and nitrogen atoms 
which give the best agreement with the data place these atoms 
115 X 10~ 8 cm. apart, equidistant from the position of the chlorine 
atom. The distance between the potassium and carbon atoms and 
the potassium and nitrogen atoms is the same, namely, 3-0 X 10~ 8 cm. 

J. F. S. 

Decomposition of Potassium Ferricyanide by the Action 
of Heat. V. Cuttica ( Gazzetta , 1922, 52, i, 20—25).—Pro¬ 
tracted heating of potassium ferricyanide at 230° results in complete 
decomposition of the salt according to the equation 2K 3 Fe(CN) 6 = 
2FeC 2 +2N 2 +C 2 N 2 4*6KCN. The intermediate green substance 
formed during the heating (cf. Locke and Edwards, A., 1899, 
i, 407, 557; Cuttica and Canneri, A., 1921, i, 322) exhibits the 
oxidising properties of the original salt, but differs from it in certain 
of its reactions, and contains complex iron cyanides with less than 
six cyanogen groups in the molecule. T. H. P. 

Transformations during the Fission of Racemic Sub¬ 
stances. Rudolf Wegscheider (Ber., 1922, 55, [B], 764— 
766).—Pope and Peachey (P., 1900, 16, 42, 116) have shown that 
in the fission of the methylethyl-w-propylstannic base as d-camphor- 
sulphonate the salt of the d-base only separates so that ultimately 
the Z-form is converted completely into the d-variety. The pheno¬ 
menon has been explained by the supposition of the racemisation 
of the excess of Z-salt remaining in the solution. This and similar 
observations are now considered from a somewhat more general 
theoretical point of view, and the conditions are deduced on which 
the transformation depends when it is due (1) to the compounds 
of the optical antipodes with the active reagent, and (2) to the 
free optical antipodes formed by dissociation. The original must 
be consulted for details. H. W. 

Two cpcloHeptane Models Free from Strain. Ernst Mohr 
(J. pr. Chem., 1921, [ii], 103, 316—328).—The geometry is worked 
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out of two three-dimensional cycZoheptane models which are 
absolutely free from strain, that is to say, two figures each with 
seven equal rectilinear sides are constructed so that the angle 
between any two sides meeting in a corner is a=tan” 1 \/2= : = 
109° 28' 16". It is likewise possible to 
construct models which are free from strain 
for the formula annexed. These results are 
of interest as the heat of combustion of 
cycZoheptane shows that the strains in it 
are practically the same as in cyclo- 
pentane or cycZohexane. W. 0. K. 


/O 


\n/ 


r i 


C-C N 


\ 

c 


C—C 7 


Dimethylci/cJohexanes. G. Chavanne and P. Becker (Bull. 
Soc. chim. Belg ., 1922, 31, 95—98).—Reduction of xylenes in 
presence of platinum and of nickel as catalysts yields products of 
differing physical constants. The authors state that the sub¬ 
stances obtained from m-xylene and from p-xylene in presence of 
platinum are mixtures, and that it is doubtful whether the o-xylene 
derivative is a pure substance. o-Xylene, in presence of nickel is 
transformed into a substance which is clearly distinct from that 
produced when platinum is used. In the case of m-xylene and 
p-xylene, the nature of the catalyst used affects the physical con¬ 
stants of the mixture obtained. The explanation put forward by 
the authors is based on the formation of cis - and £ratt«s-forms of 
stereoisomerides (cf. Skita, A., 1921, i, 503). H. J. E. 


The Preparation of Phenylacetylene. John C. Hessler 
(J. Amer . Ghem. Soc., 1922, 44, 425—426).—By using molten 
potassium hydroxide in place of alcoholic potassium hydroxide in 
Nef’s method (A., 1900, i, 20), the yield of phenylacetylene from 
w-bromostyrene is increased from 60% to 80%. The w-bromo- 
styrene is dropped on to the molten potassium hydroxide heated 
at 200—215°. W. G. 


The Monochlorotoluenes. A. Wahl, G. Normand, and G. 
Vermeylen ( Compt . rend., 1922, 174, 946—949).—The authors 
have constructed the melting-point curve for mixtures of o - and 
p-chlorotoluenes and use this method for the determination of 
the relative amounts of these two isomerides formed in the chlorin¬ 
ation of toluene under different conditions. They find that, whilst 
in the absence of a catalyst benzyl chloride is almost the sole pro¬ 
duct of the action of chlorine on toluene at 100°, in the presence 
of lead chloride the product is a mixture of the two isomeric chloro- 
toluenes containing about 62% of the ortho-isomeride. W. G. 

The Wurtz-Fittig Synthesis. Walter Fuchs and Heinrich 
Metzl ( Ber ., 1922, 55, [B], 738—747).—The behaviour of 1 : 3 : 5- 
and 1:2: 4-tribromobenzenes and of 3 : 5-dibromotoluene towards 
alkali metals in ethereal solution has been investigated. The two 
substances first named are not attacked by metallic sodium under 
these conditions, but react slowly with potassium or an alloy of 
sodium and potassium. 1:3: 5-Tribromobenzene gives a mixture 
of substances, some of which are soluble in alkali hydroxide solution 
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with the formation of salts. The portion which remains undis¬ 
solved is amorphous and insoluble in all media, so that its uniformity 
cannot be guaranteed; analysis shows the presence of oxygen in 
it in addition to carbon, hydrogen, and bromine, and this surprising 
result is confirmed by the observation that resorcinol can be obtained 
from it by treatment with hydriodic acid. The substances which 
are soluble in alkali hydroxide are precipitated in the amorphous 
form by the addition of acid and can be separated by sodium 
hydrogen carbonate into phenols and carboxylic acids. The 
behaviour of 1:2: 4-tribromobenzene resembles that of the sym¬ 
metrical isomeride, but the yields are greater; halogenated and 
traces of halogen-free hydrocarbons are obtained in addition to 
oxygen compounds. 

3 : 5-Dibromotoluene reacts with sodium, giving 3 : 3'-ditolyl; 
the main product of the change is composed of amorphous, yellow 
substances to which, according to the results of analysis, the 
formulae, C 9 JI 9 JBr 9 , CaJIonBr,,, C 49 Ho fl Br 9 , C fift ILoBr 9 are assigned 
and are re|arded as formed by the linelr union of 2 4, 5, 6, or 8 
toluene nuclei in such a manner that the terminal groups each 
contain a bromine atom, thus, Br'CgH 3 Me*CgH 3 Me’C 6 H 3 Me*Br. 
The formation of 3 : 3'-ditolyl is not to be explained by the reduc¬ 
tion of the bromo-compound by hydrogen formed from adven¬ 
titious moisture, since this is impossible under the experimental 
conditions, and, further, it is found that the yield of ditolyl is 
very noticeably increased when the duration of the experiment is 
curtailed. The most probable hypothesis is that metallic substi¬ 
tution products of the hydrocarbons are formed initially which 
contain the alkali metal in place of the bromine, for example, 
Na*C 6 H 3 Me*C 6 H 3 Me*Na. These reactive compounds can either 
behave in the normal manner or combine with the atmospheric 
oxygen to give alkali phenoxides (as with the tribromobenzenes); 
alternatively, as in the case of 3 : 5-dibromotoluene, they may 
undergo only partial intermediate decomposition and then give the 
corresponding hydrogen compounds after being treated with water. 
The formation of carboxylic acids is difficult to explain; it does 
not appear to be due to access of atmospheric carbon dioxide, since 
the relative quantities of acid and phenol remain unchanged when 
the gas is excluded carefully. It is possible, however, that their 
formation is a secondary process, since they are identified as phenol- 
carboxylic acids by the Schotten-Baumann reaction in alkaline 
solutions, which are obtained only after tedious filtrations and 
have thus possibly become oxidised. H. W. 

The Influence of Nitro-groups on the Reactivity of Sub¬ 
stituents in the Benzene Nucleus. VI. The Elimination 
of Halogen during the Reduction of Halogenated Nitro¬ 
compounds. Harold Burton and James Kenner (T., 1922, 
121, 675—682). 

The Action of Sodium Hydrogen Sulphite on Nitro-com- 
pounds of the Benzene Series. Hugo Weil and E. Moser 
(Ber., 1922, 55, [B], 732—737; cf. D.R.-P. 151134).—In a large 
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number of cases, possibly invariably, sulphamic acids are the 
primary products of the reduction of benzenoid nitro-compounds 
with sodium hydrogen sulphite. As by-products, sulphonic acids 
can be obtained, which, however, are not present as such in the 
primary mixtures, but are formed, probably from sulphosulphamio 
acids which are freely soluble in water, when the latter are boiled 
with mineral acids. Three molecules of sodium hydrogen sulphite 
are theoretically required for the reduction of a nitro-group, and 
this is found to be in practice sufficient for the purpose. Under 
these conditions, however, sodium hydrogen sulphate or a mixture 
of sulphuric acid and sodium sulphate is produced which causes 
the hydrolysis of the sulphamic acid; this can be avoided by the 
use of two additional molecular proportions of sodium hydrogen 
sulphite or one of normal sodium sulphite. 

The following salts are prepared by boiling a mixture of the 
nitro-compound and an aqueous solution of sodium hydrogen 
sulphite under a reflux condenser: sodium phenylsulphamate , 
NHPh*S0 3 Na,2H 2 0; sodium p-tolylsulphamate ; sodium o-chloro- 
phenylsulphamate , colourless needles (+H 2 0); sodium p -chloro- 
phenylsulphamate , colourless needles; sodium p-phenetylsulphamate , 
flattened prisms; sodium o -anisylsulphaminate ( + T5H 2 0); 

sodium p-sulphaminobenzoate, needles. The substances are very 
sensitive to acids, but remarkably resistant towards boiling solu¬ 
tions of alkali hydroxides. They are readily methylated by means 
of methyl sulphate (the substance , C 6 H 4 Me-NMe*S0 3 Na,l-5H 2 0, is 
described); on the other hand, complete ethylation with ethyl 
sulphate is somewhat difficult (the compound , 
C 6 H 4 Me-NEt-S0 3 Na,3H 2 0, 

has been prepared). H. W. 

The Diphensuccindene Series. IV. 9 :12-Dichloro-A 9 ’ n - 
diphensuccindadiene and Diphensuccind-10-ene. K. Brand 
and Karl Otto Muller (Ber., 1922, 55, [JB], 601 — 608; cf. A., 
1912, i, 960; 1920, i, 486, 487).—The colour of solutions of diphen- 
succindandione in sodium hydroxide has been attributed to the 
presence of the sodium salt of 9 :12-dihydroxy-A 9> n -diphensuccinda- 
C H •C*OOH 

diene, ULJLj/i, „ > ^ this is the case, the parent hydrocarbon 

Ull'w——C/*Vgil 4 

should also be coloured as a consequence of the presence of the 
two conjugated double bonds and of the condensed atomic grouping. 
Attempts to obtain the hydrocarbon are now described. 

9 : 9 : 12 : 12 -Tetrachlorodiphensuccindane, , un¬ 

stable, colourless needles, m. p. 135° (decomp.), is obtained 4 by the 
action of phosphorus pentachloride on diphensuccindan-9 : 12-dione, 
and is rapidly converted by a solution of sodium acetate in alcohol 

into 9 : \2-dichloro-h? u -diphensuccindadienc, , long, 

slender, reddish-brown needles, m. p. 191°, which is obtained more 
conveniently by preserving a solution of the tetrachloro-compound 
in benzene at the atmospheric temperature. A boiling solution of 
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the dichloro-substanco in alcohol is reduced by zinc dust in the 
presence of a little mercuric chloride solution to A ™-diphensuccindene. 




A-fi- 




„ A , very pale yellow leaflets, m. p. 210°, which is trans- 

V/Hg C'CgH| 

formed by hydrogen in the presence of palladised charcoal into 

diphensuccindane, V®? 4 V?? 9^ 9 m . p. 102° (cf. Roser, A., 1888, 
Cxi2“Cli*0 6 xi 4 

1301). A 10 -Diphensuccindene is converted by benzaldehyde in the 
presence of alcoholic sodium ethoxide solution into a mixture of 
a substance , brownish-red needles or leaflets, m. p. 155°, and 

c 6 H 4 -cx:cHPh, 
cHPh:c— cm\h 4 

small, cinnabar-red leaflets, m. p. 244°. The latter is reduced by 
hydrogen in the presence of palladised charcoal to 9: 12- 

dibenzyldiphensuccindane , A?? 4 colourless 

CH 2 Ph*CH CH*C 6 H 4 

crystals, m. p. 141°, and by zinc dust and boiling glacial acetic acid 

y 6 H 4 -CH-9:cHPh 

CHPhIC-CH-C 6 H 4 ’ 

H. W. 


9 : \2-dibenzylidene-k lQ -diphensuccindene, 


to 9 : 12-dibenzylidenediphensuccindane, 
slender, colourless needles, m. p. 255°. 


Constitution of Carbonium Dyes. Hans Eduard Fierz 
(. Ber ., 1922, 55, [J3], 429).—A reply to Hantzsch (this vol., i, 24). 

H. W. 


Catalytic Preparation of Aniline. O. W. Brown and C. O. 
Henke (J. Physical Chem ., 1922, 26, 161—191).—The conditions 
under which aniline may be prepared by the reduction of nitro¬ 
benzene with hydrogen in the presence of nickel or copper as 
catalyst have been investigated. In the preparation of the nickel 
catalyst it is shown that the best temperature for the ignition of 
the nitrate is 450°. The oxide thus prepared is reduced to metal 
in the reaction furnace at about 380° by hydrogen. It is shown 
that merely heating the reduced nickel in hydrogen is sufficient 
to decrease its catalytic activity, but if it is heated to temperatures 
below 380° it is too active and carries the reduction too far. After 
heating the reduced nickel catalyst in hydrogen to a high tem¬ 
perature, it did not lose its activity immediately, but lost it with 
use, the activity decreasing almost Linearly. The best temper£$ure 
for the reduction of nitrobenzene to aniline with nickel as the 
catalyst is about 192°, The rate of flow of the hydrogen and 
nitrobenzene vapour through the reaction tube is of more import¬ 
ance than the percentage excess of hydrogen present. The best 
temperature for the ignition of copper nitrate for the preparation 
of the copper catalyst is 415°; at lower temperatures the copper 
loses its activity with use and does not give as high yields as when 
ignited at about 415°. Heating the copper catalyst in hydrogen 
reduces its activity but little until the temperature exceeds 475°. 
Its activity is 60% lower when heated at 535° than when heated 
at 475°, A new copper catalyst, or one that has been oxidised 
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and again reduced, gains in activity with use for four to six experi¬ 
ments before it gives constant results. Long reduction in hydrogen 
increases the length of time required for it to attain its maximum 
activity. The best temperature for carrying out the reduction of 
nitrobenzene with copper as catalyst is 260°. The activity of the 
copper catalyst decreases when used at too high a temperature 
(377°). The decrease is more rapid with a more rapid rate of flow of 
nitrobenzene. It is further shown that with a constant rate of flow 
of hydrogen the lower the rate of flow of nitrobenzene the greater 
the yield of aniline, and with a constant rate of flow of nitrobenzene 
an increase in the rate of flow of the hydrogen first increases the 
yield of aniline and then decreases it, the increase and decrease 
being much more marked with copper than with nickel. The 
time of contact of the gaseous mixture with the catalyst is of more 
importance than the percentage excess of hydrogen present. It 
has been found that an ordinary wrought-iron pipe has considerable 
catalytic activity on this reaction. The activity decreases with 
use, and is greater when the tube has been cleaned with nitric 
acid before use. The activity of nickel and copper catalysts for 
the reduction of nitrobenzene to aniline is restored by oxidation 
and reduction, although not to so great an extent with copper as 
with nickel. As examples of the efficiency of the process, the 
following are quoted. (1) Nickel catalyst at 192°, 3-9 grams of 
nitrobenzene per hour with a 710% excess of hydrogen gives a 
95-2% yield. (2) Copper catalyst at 253°, with the same quantities 
of hydrogen and nitrobenzene, gives a 96*2% yield of aniline. 

J. F. S. 


Compounds of Tellurium Tetrabromide with Organic 
Bases. Alexander Lowy and Raymond F. Dunbrook ( J . 
Amer. Chem . Soc., 1922, 44, 614—617).—When primary, secondary, 
or tertiary amines or substituted amines are added to a solution 
of pure tellurium tetrabromide in absolute ether or glacial acetic 
acid, yellow or orange-coloured additive products are obtained, 
the following of which are described. Dianiline tellurium tetra¬ 
bromide, (C 6 H 5 *NH 2 )oTeBr 4 ; di-p-bromoaniline tellurium tetra¬ 
bromide, (B^ 6 H 4 *NH 2 ) 2 TeBr 4 ; di-diphenylamine tellurium tetra¬ 
bromide, (NHPh 2 ) 2 TeBr 4 ; di-dimethylaniline tellurium tetrabromide, 
(NPhMe 2 ) 2 TeBr 4 ; di-$-naphthylamine tellurium tetrabromide, 
(C,fcH 7 'NH 2 ) 2 TeBr 4 ; p -phenylenediamine tellurium tetrabromide, 
C 6 H 4 (NH 2 ) 2 TeBr 4 ; m -tolylenediamine tellurium tetrabromide, 
C 6 H 3 Me(NH 2 ) 2 TeBr 4 ; benzidine tellurium tetrabromide, 
NH 2 -C 6 H 4 -C 6 H 4 *NH 2 TeBr 4 ; 

tetramethyldiaminodiphenylmethane tellurium tetrabromide, 
NMe 2 -C 6 H 4 -CH 2 -C 6 H 4 -NMe 2 TeBr 4 . 

They are all stable in air and decompose when heated at above 
100°. When di-aniline tellurium tetrabromide is dissolved in 
dilute hydrobromic acid and recrystallised twice from the same 
solvent it gives a new compound , consisting of four molecules of 
aniline hydrobromide and one molecule of tellurium tetrabromide. 
The other bases form analogous products. Alkaloids such 


as 
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brucine or quinine also give yellow, amorphous precipitates with 
tellurium tetrabromide. 

Selenium and tellurium dyes could not be obtained by sub¬ 
stituting selenium or tellurium for sulphur in the usual method 
for preparing sulphur dyes. W. G. 


Electrochemical Oxidation of Dimethylaniline. Fr. Fichter 
and Emil Rothenberger (Helv. Chim. Acta , 1922, 5, 166—181).— 
Chromic acid is unnecessary for the electrochemical oxidation of 
dimethylaniline to tetramethylbenzidine (cf. Lob, Z. Elektrochem., 
1901, 7, 608). The same result is obtained with anodes of lead 
dioxide, using a current density of 0-007—0*009 amp./cm. 2 and a 
solution of the base in 1J equivalents of 2A-sulphuric acid. The 
yield is not good, since for the best results 2—3 farads per mol. 
base must be used instead of 1 theoretically necessary, and carbon 
dioxide, nitrogen, and some carbon monoxide Rre evolved. Also, 
owing to production of formaldehyde and its condensation with 
unoxidised base, tetramethyldiaminodiphenylmethane is obtained. 
The benzidine formation is not due to a specific action of lead per¬ 
oxide, since it also occurs when platinum electrodes are employed. 
In this case, by precipitation of the benzidine from the acid solution 
with barium hydroxide, an aqueous solution of a subsidiary basic 
product is obtained, which rapidly turns blue on exposure to air, 
and therefore must be concentrated in a stream of carbon dioxide 
under reduced pressure. The residue on distillation decomposes, 
sometimes explosively, into tarry products and phenyltrimethyl- 

phenylene diamine , Me 2 N<^ NNMePh, needles or plates, m. p. 


57°. Its alcoholic or dilute mineral acid solution is easily turned 
blue by ferric chloride, bromine, or even atmospheric oxygen, 
and the base is further characterised by its perchlorate , 
Ci 5 Hi 8 N 2 ,HC10 4 , blue leaflets, m. p. 186—187°; methiodide , 
C 16 Hi 8 N 2 ,MeI, silky leaflets, m. p. 202°, which do not give a blue 
colour with ferric chloride; and a mfroso-derivative, green needles, 
m. p. 147—149°. Attempts to synthesise this base by methylation 
of phenyldimethyl-p-phenylenediamine gave indefinite results. A 
small amount of this base is also formed when lead peroxide anodes 
are used, whilst, conversely, traces of tetramethyldiaminodiphenyl- 
methane are formed when platinum anodes are employed. The 
latter are known to favour the formation of peroxides, and in the 
present case a small amount of the picrate of dimethylaniline oxide 
was obtained on treating the electrolysed solution with picric acid, 
after neutralisation and removal of dimethylaniline and tetra¬ 
methylbenzidine. An amorphous picrate, m. p. 56—60°, obtained 
in much larger quantity at the same time, probably corresponds 
with the product which furnishes phenyltrimethyl-p-phenylene- 
diamine, and is probably the oxide of p-dimethylaminophenol. 
The decomposition of this compound on distillation is probably 
represented by the equation 0H*C 6 H 4 *NMe 2 0+NMe 2 Ph=CH 2 0+ 
H 2 0+NMe 2 *CqH 4 *NMePh. In support of this, it is pointed out 
that formaldehyde and monomethylaniline are also among the 
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products of electrolysis. It is improbable that dimethylaniline 
oxide is the primary oxidation product in these reactions, since 
this view offers no explanation of the different results following 
the use of platinum and lead peroxide electrodes. When the latter 
are used for the oxidation of diethylaniline, tetraethylbenzidine is 
almost the sole product. J. K. 

Preparation of o-Sulphonic Acids of Aromatic Amines. 

British Dyestuffs Corporation, Ltd., James Baddiley, Joseph 
Baron Payman, and Harry Wignall (Brit. Pat. 175019).— 
Primary aromatic amines are treated with chlorosulphonic acid in 
presence of a suitable solvent, preferably tetrachloroethane, and 
the sulphonation is completed by heating. In certain cases, a 
chlorosulphonate separates as an intermediate product, and can, 
if desired, be collected by filtration and further treated in the 
absence of the solvent, when it is converted, with evolution of 
hydrogen chloride, into the sulphonic acid. G. F. M. 

The Action of Sulphuryl Chloride on Aromatic Amines. 

W. Eller and L. Klemm (Ber., 1922, 55, 217—224).—By the 
action of sulphuryl chloride on aniline in ethereal solution in the 
cold, a mixture of about equal parts of 2:4: 6-trichloroaniline, 
2 : 4-dichloroaniline, and p-chloroaniline is obtained, the last two 
as hydrochlorides. The hydrochlorides are not further acted on 
in the cold, but at a higher temperature, for example, in boiling 
benzene, they are completely chlorinated to 2:4:6-trichloro¬ 
aniline. Anthranilic acid in ether is chlorinated by sulphuryl 
chloride to a mixture of 3 : 5-dichloro-2-aminobenzoic acid and a 
monochloroanthranilic acid of m. p. 204°. This was identified as 
5-chloro-2-aminobenzoic acid and corresponds with the w-chloro- 

2- aminobenzoic acid of the literature. The isomeride of m. p. 148° 
described in the literature as the 5-chloro-compound is actually 

3- chloro-2-aminobenzoic acid. In benzene solution at 65—70°, 
anthranilic acid gives an 80—85% yield of 3 : 5-dichloro-2-amino- 
benzoic acid. p-Ami nophenol reacts with sulphuryl chloride at 70° 
to give, besides a little chloranil, 2:3:5: 6-tetrachloro-4-dichloro- 
amino- 1-hydroxybenzene, white crystals, m. p. 71*5°, readily 
soluble in all organic solvents, insoluble in water and dilute hydro¬ 
chloric acid, slightly soluble with a violet colour in sodium hydr¬ 
oxide solution, by which it is slowly decomposed. E. H. R. 

Condensation Products of Phenylhydroxylamine with 
Hydroxymethylene Compounds and Carbinols. II. Hydr- 
oxymethylenedeoxybenzoin and Phenylhydroxylamine. H. 

Rupe and R. Wittwer (Helv. Chim. Acta , 1922, 5, 205—216; 
cf. A., 1921, i, 425).—Interaction of hydroxymethylenedeoxy* 
benzoin and p-phenylhydroxylamine in presence of glacial acetic 
acid yields acetyl trans- p -phenyl- p- ( cL-benzoyl)-phenylvinylhydroxyU 
amine, CPhBzICH*NPh*OAc, needles, m. p. 157—158°, from 
which trans - p - phenyl - p - ( a-benzoyl) - phenylvinylhydroxylamine , 
CPhBzICH'NPh'OH, needles, m. p. 166°, is obtained by careful 
acid hydrolysis. If sodium hydroxide be employed, $-phenyU 
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$-phenylvinylhydroxylamine, C 6 H 5 *CH!NPhOH, plates, m. p. 119— 
120°, is obtained; its synthesis from phenylhydroxylamine and 
ethyl hydroxymethylenephenylacetate is to be described later; 
its unstable dibromide easily passes into (3 -phenyl-bromo- (3 -phenyl - 
vinylhydroxylamine , C 14 H 12 ONBr, needles, m. p. 180°. cis -$-Phenyl- 
(3-( <x-benzoyl)-phenylvinylhydroxylamine , C 21 H 17 0 2 N, needles, m. p. 
158° ( methyl ether , C 22 H 19 0 2 N, needles, m. p. 134—135°), results 
if the above condensation is carried out in alcoholic solution. It 
is converted into its Zrans-isomeride by dilute alcoholic sulphuric 
acid, whilst on treatment with sodium hydroxide it furnishes benzoic 
acid and (3-phenyl-[3-1 : 3 : 4-(or -1:3: 5-)triphenyl-A 2 -5-(or -4-) 
pyTrolinylhydroxylamine, C^H^ON^ m. p. 180° (picrate, 
^28H240N 2 <J 6 H 2 (N0 2 ) 3 # 0H, m. P-215—216°), of which the orientation 
is one of the two alternatives indicated. This compound, which 
also results from the fusion of hydroxymethylenedeoxybenzoin 
with (3 -phenylhydroxylamine, is converted by thionyl chloride into 
the cAZoro-derivative, CggHgglS^Cl, m. p. 216°, which is also formed 
when the same reagent acts on the above cZs-derivative. None 
of the products now described are soluble in alkali hydroxides 
or possess reducing properties. N-oL-Benzoylstyryl-p-aminophenol , 
C 6 H 6 *CBzICH*NH*C 6 H 4 *OH, lemon-yellow needles, m. p. 199—200°, 
is obtained by condensation of hydroxymethylenedeoxybenzoin 
with p-aminophenol in presence of acetic acid. J. K. 

Condensation Products of Phenylhydroxylamine with 
Hydroxymethylene Compounds and Carbinols. III. Di- 
phenylbromomethane and Phenylhydroxylamine. H. Rupe 
and R. Wittwer (Helv. Chim. Acta , 1922, 5, 217—220; cf. pre¬ 
ceding abstract).—Diphenylcarbinol, in contrast with Michler’s 
hydrol (A., 1921, i, 425), is unaffected by (3-phenylhydroxylamine, 
but the reaction of the latter with diphenylbromomethane is so 
vigorous that decomposition ensues unless it be carried out in 
presence of crystallised sodium acetate. In this way, (3-phenyl-(3- 
diphenylmethylhydroxylamine (Angeli, Alessandri, and Aiazzi- 
Mancini, A., 1911, i, 544) is readily obtained. Its oxidation to 
diphenylnitron (Angeli, loc . cit.) is conveniently carried out in 
methyl alcoholic solution by means of cupric acetate. Its uni- 
molecular formula (cf. Staudinger and Miescher, A., 1919, i, 584) 
is confirmed by freezing-point measurements. J. K. 

Introduction of the Chloroethyl Group into Phenols, 
Alcohols, and Amino-compounds. George Roger Clemo and 
William Henry Perkin, jun. (T., 1922, 121, 642 — 649). 

(3-Naphthol. Clarence E. May (J. Amer. Chem . Soc., 1922, 
44, 650—651).—In the conversion of calcium naphthalenesulphon- 
ate into the sodium salt, it is essential to use pure anhydrous 
sodium carbonate, free from the hydrogen carbonate. In the 
conversion of the sulphonate into the naphthol, the fusion must 
be carried out under conditions such that no oxidation can take 
place. For this reason iron crucibles should be avoided and com¬ 
mercial hydrochloric acid should not be used in the recovery of 
the product of the fusion. W. G. 

vol. cxxn. i. r 
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Influence of Substituents on Reactions. VII. The Prefer¬ 
ential Points of Substitution in the Naphthols and in a-Naph- 
thylamine. Hartwig Franzen and Gustav Stauble (J. pr. 
Chem.y 1921, [ii], 103, 352—390; cf. A., 1920, i, 730).—It has 
been previously shown (loc. cit.\ that on brominating p-naphthyl- 
amine, 1-bromo-, 1 : 6-dibromo-, and 1:6: 3-tribromo-(3-naphthyl- 
amine are successively formed. In the case of (3-naphthol, the 
corresponding series of bromine derivatives is obtained, only here 
a tetrabromo-(3-naphthol can also be prepared, in which the 
4-position is occupied, as well as positions 1, 6, and 3. On reduction 
of these brominated (3-naphthols with tin, or stannous chloride and 
hydrochloric acid, only the bromine in the position 1 is replaced 
by hydrogen, whilst with sodium amalgam in alkaline solution, 
bromine in the 3- and 4-positions is removed, that in the 6-position 
resisting reduction. This stability must be due to the hydroxyl 
group in the (3-position, as both a- and (3-bromonaphthalenes are 
reduced to naphthalene by sodium amalgam in alkaline solution. 

In the cases of a-naphthol and a-naphthylamine, the hydrogen 
atoms in the 2- and the 4-positions appear to be equally readily 
replaced by bromine, forming 2 : 4-dibromo-compounds, and these, 
on reduction with tin, or stannous chloride, and hydrochloric acid 
appear to lose both atoms of bromine with equal ease. 5-Bromo- 
a-naphthylamine is unchanged by tin and hydrochloric acid, 
showing that, in this respect, the effect of the a-amino-group on 
the 5-position is much less than on the 2- and 4-positions. 

In general, the corresponding chlorine compounds are reduced 
with much greater difficulty, if at all. 1-Chloro-(3-naphthol, 
2-chloro-a-naphthol, and 2 : 4-dichloro-a-naphthol require the action 
of hydrogen iodide to eliminate the chlorine atoms, whilst even 
this reagent leaves 3-chloro-cc-naphthol unchanged. This new com¬ 
pound, thin needles, ra. p. 134—135°, is obtained by the reduction 
of 2 : 3 : 4-trichloro-a-naphthol by hydrogen iodide. If instead it is 
reduced by tin and hydrochloric acid, a substance which is apparently 
a mixture of mono- and di-chloro-a-naphthol is obtained, a- and (3- 
Chloronaphthalenes are not changed by the action of sodium amalgam. 

Alcoholic potash is without action in 1 : 6-dibromo-(3-naphthol, 
whilst it removes bromine from 2 : 4-dibromo-a-naphthol, although 
no definite product has been isolated. 

The following new compounds are described in the paper. 

1- Bromo-2-methoxynaphthalene , colourless plates with a nacreous 

lustre, m. p. 85°; 1 : 6-dibromo-2-methoxy naphthalene, lustrous, 

colourless leaflets, m. p. 102°; 6 -hromo -2 -methoxynaphthalene, small, 
colourless needles, m. p. 108°; 3 : 6-dibromo-2-methoxynaphth~ 

alene , fine, colourless needles, m. p. 103°; 3 : 6-dibromo-2-acetoxy- 
naphthalene , brown, compact crystals, m. p. 128°; 3 : 6-dibromo- 

2- benzoxynaphthalene , fine, colourless needles, m. p. 128—129°; 

l-chloro-2-methoxynaphthalene, pale yellow prisms, m. p. 70_71°; 

3 : 6-dibromo-l-nitro-$-naphthol , fine, yellow needles, m. p. 147® 
(decomp.), obtained by the action of sodium nitrite and acetic 
acid on 1:3: 6-tribromo-(3-naphthol (and also by nitrating 3 : 6- 
dibromo-$-naphthol , fine, colourless needles, m. p. 134_135°); 
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1:3:4: Gdetrabromo^-methoxynaphthalene, fine, colourless, felted 
needles, m. p. 149°; 3:4: 64ribromo-$-naphthol, colourless needles, 
m. p. 127—128°; 6-bromo-$-naphthol, small, colourless needles, 
m. p. 128°. 

2 : 6-Dichloronaphthalene, when pure, melts at 140—141°, not 
135° as given in the literature. W. 0. K. 

Tautomerism of Phenols. V. 1:5- and 2 : 7-Dihydroxy- 
naphthalenes. Walter Fuchs and Walter Stix ( Ber ., 1922, 
55, [J3], 658—670; cf. A., 1921, i, 241).—The occurrence of tauto¬ 
merism with the two dihydro xynaphthalenes has been demonstrated. 

1 :5-I)ihydroxynaphthalene is heated on the water-bath for 
about thirty days with a freshly prepared, concentrated solution 
of sodium hydrogen sulphite which contains rather more than two 
equivalents of the latter, whereby the sodium salt, C 10 H 10 O 8 S 2 Na 2 , 
is obtained as a yellow, crystalline powder. It readily loses one 
molecular proportion of sodium hydrogen sulphite when treated with 
alkali hydroxide or when boiled with water, giving sodium 5-hydroxy- 

l-ketotelrahydronaphthalene-3-sulphonate , OH‘C 6 H 3 <C^^ , 

GH 2 # CH*S0 3 Na 

from which sulphur dioxide is not removed by protracted treat¬ 
ment with boiling acids or alkalis, and only to a small extent by 
hot barium chloride and hydrogen peroxide. It is not affected 
by a solution of bromine in anhydrous chloroform. The consti¬ 
tution of the substance is deduced from the observation that it is 
convertible into a phenylhydrazone , C 16 H 16 0 4 N 2 S, colourless crystals, 
m. p. 203° (decomp.) (the alkali , barium , calcium , copper , and lead 
salts were examined), from which the original ketone can be re¬ 
generated by treatment with benzaldehyde; the methyl ether of 
the phenylhydrazone was also prepared. Further, it is con¬ 
verted by diazomethane into sodium 5-methoxy-l-ketotetrahydro- 
naphthalene-3-sulphonate y CjjHjjOgSNa, an almost colourless, 
crystalline substance. Oxidation of either methyl ether with 
permanganate appears to yield 3-methoxyphthalic acid. It thus 
appears to be established that the product of the action 
of sodium hydrogen sulphite on 1 :5-dihydroxynaphthalcne 

, , . . ^ TT „ TT .C(0H)(0-S0 2 Na)-CH 2 

must have the constitution OH’C 6 H 3 <v0jj^gQ Na)~-_CH or 


OH*C 6 H 3 < 


C(0H)(0*S0 2 Na)* 


;H*S0 3 Na‘ 


The latter conception is 


preferred, mainly because the substance does not exhibit any 
tendency to involve the hydroxyl group in position 5 in the formation 
of a sulphone. 

Under analogous conditions, 2 : 7-dihydroxynaphthalene behaves 
in a very different manner towards sodium hydrogen sulphite 
solution, giving a crystalline product^ C 10 H 9 O JSNa, in only 20% 
yield. The new substance is somewhat unstable and is noticeably 
decomposed by solution in water. It appears to have the consti- 

. x. .CH 2 -C(0H)-0-S0 2 Na . 

tution OH*C 6 H 3 < s qjj-^jj . This conception is sup- 

r 2 
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ported by the observation that it readily decolorises the solution 
of a molecular proportion of bromine in dry chloroform without 
liberation of any considerable quantity of hydrogen bromide, but 
it was not possible to isolate a bromodihydroxynaphthalene from 
the product. The ketone-bisulphite likewise reacts with phenyl- 
hydrazine, but this reaction will be fully described subsequently. 
It is converted by dry, gaseous ammonia at 100° into the product , 

OH.C 6 H 3 <®i^H 2 ) 0 *0^ which is decomposed by water 

with the formation of 7-amino-p-naphthol (acetyl derivative, m. p. 
232°). 

The mechanism of Bucherer’s reaction is probably as follows. 
The naphthol, functioning in its tautomeric form, unites with the 
hydrogen sulphite to give a carbonyl-bisulphite compound; the 
hydroxyl group of this can be replaced by the amino-group, giving 
an intermediate product containing nitrogen and sulphur (see 
above), which is ultimately transformed into the amino-compound. 

Pyrogallol 1: 3-Dimethyl Ether. I. K. Brand and H. 
Collischonn ( J . pr. Chem ., 1921, [ii], 103, 329—351).—On 
attempting to acetylate pyrogallol 1 : 3-dimethyl ether with acetic 
anhydride in presence of a few drops of concentrated sulphuric 
acid, S-acetoxy-2 : 4 -dimethoxyacetophenone, colourless leaflets, m. p. 
110—111°, is obtained. This forms a phenylhydrazone, C 18 H 20 O 4 N 2 , 
yellow crystals, which are unstable in the air, m. p. 107—108°, and 
with hydroxylamine it loses an acetyl group to form 3 -hydroxy- 
2 : 4 -dimethoxyacetophenone oxime , colourless crystals, m. p. 112 °. 
Similarly, with benzaldehyde and alkali Z-hydroxy-2 : 4 -dimethoxy- 
'phenyl btyryl ketone , m. p. 78°, is formed which with a solution of 
bromine in ether yields a dibromide, m. p. 147—150° (decomp.). 
The ketone, on methylation, gives 2:3: 4:-trimethoxy phenyl styryl 
ketone, yellow crystals, m. p. 7J—72°, and this on oxidation yields 
2:3: 4-trimethoxyb^nzoic acid, m. p. 99°, which proves the position 
of the ketonic group. 3-Acetoxy-2 : 4-dimethoxyacetophenone on 
hydrolysis yields 3-hydroxy-2 : 4- dimethoxyacetophenone, colourless 
crystals, m. p. 79—80°, which forms a phenylhydrazone, m. p. 108— 
110 °, and on methylation gives 2 : 3 : 4-trimethoxyacetophenone, 
m. p. 15—17°. 

On boiling pyrogallol 1 : 3-dimethyl ether with acetic anhydride, 
the simple acetyl derivative is obtained, m. p. 53-5°, which when 
nitrated gives 4=-nitro-2-acetylpyrogallol 1 : 3- dimethyl ether, yellowish- 
red crystals, m. p. 92—93°. On hydrolysis, this yields 4 -nitropyro- 
gallol 1 : 3- dimethyl ether, C 8 H 0 O 6 N,H 2 O, long, thin, yellow needles, 
m. p. 67—68°, and this on methylation gives 4-nitropyrogallol 
trimethyl ether, m. p. 44°, described by Einhom, Cobliner, and 
Pfeiffer (A., 1904, i, 238), which proves the position of the nitro- 
group. 4-Nitro-2-acetylpyrogallol 1 : 3-dimethyl ether, on electro¬ 
chemical reduction, yields ±-amino-2-acetylpyrogallol 1 : 3- dimethyl 
ether , which is unstable; its hydrochloride is pure white, m. p. 210° 
(decomp.). On diazotisation and coupling with p-naphtholf a red 
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nzo-compound is produced, forming metallic, lustrous needles, m. p. 
165—166°. The amino-compound forms an acetyl derivative, 
colourless leaflets, m. p. 131—132°, and a benzoyl derivative, m. p. 
150—151°. On further nitration, 4 : 6- dinitro-2-acetylpyrogaIlol 
1 : %-dimethyl ether, yellow crystals, m. p. 127—128°, is formed, and 
this on hydrolysis yields 4 : Q-dinitropyrogallol 1 : ^-dimethyl ether , 
yellow needles, m. p. 162—163°, which on methylation gives 4 : 6- 
dinitropyrogallol trimethyl ether, m. p. 87—88°, described by 
Thoms and Siebeling (A., 1911, i, 724). W. 0. K. 

The Action of Benzoyl Peroxide on Cholesterol. A. Windaus 
and H. Luders (Z. physiol Chem., 1921, 115, 257—269).—The 
authors have previously directed attention to the fact that the 
so-called metacholesterol described by Lifschutz (A., 1919, i, 591; 
1920, i, 547) is only an impure cholesterol as prepared from choles¬ 
terol dibromide (A., 1920, i, 675). They now show further that 
the action of benzoyl peroxide on cholesterol does not, as claimed 
by Lifschutz ( loc . cit.), produce metacholesterol but a mixture of 
unchanged cholesterol and eholestan-4 : 7-diol monobenzoate. 

By the prolonged action of benzoyl peroxide on cholesterol in 
ethyl alcohol, a product is obtained which has m. p. 106—110°. 
With acetic anhydride, it gives a more than 50% yield of cholesteryl 
acetate. Similarly, a 60% yield of cholesterol dibromide can be 
obtained from the product. Finally, after precipitating the choles¬ 
terol from the mixture as its digitonide they have isolated from 
the residue cholestan-4 : 7-diol 7-monobenzoate, m. p. 186°, which 
was identified by preparing its acetyl derivative, m. p. 154°, and 
the dibenzoate, m. p. 212°. Further identification was obtained by 
saponifying the benzoate and oxidising the diol. 

The product, therefore, of the action of benzoyl peroxide on 
cholesterol is either an isomorphous mixture of cholesterol and 
cholestan-4 : 7-diol monobenzoate or a loose compound of these two 
substances. W. G. 

New Hydroxamic Acids derived from ct/cloPropanecarb - 
oxylic Acid, isoButyric Acid, and Dibenzylacetic Acid. A 
Comparative Study of the Beckmann Rearrangement of 
their Derivatives. Lauder William Jones and Alfred W. 
Scott (J. Amer. Chem. Soc., 1922, 44, 407—423; cf. this vol., 
i, 248).—The hydroxamic acids described were prepared with the 
view of studying the influence of certain hydrocarbon radicles on 
the ease of rearrangement of the related hydroxamic acids. The 
sodium, potassium, and silver salts of the acetyl and benzoyl esters 
of the parent hydroxamic acids were used for comparison. The 
ease of rearrangement of these salts is given by the order K > Na > Ag. 
Similarly, the comparative influence of the various hydrocarbon 
radicles studied is given by the order dibenzylmethyl > isopropyl > 
benzylmethyl > cyc/opropyl. 

cycloPropanecarboxylhydroxamic acid , ^ 2 ^^>CH*CO*NH’OH, 

m. p. 124° (decomp.), is obtained by the action of hydroxylamine 
hydrochloride on ethyl cyctopropanecarboxylate in the presence of 
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sodium methoxide. It yields a benzoyl ester, m. p. 150°, with its 
potassium, sodium , and silver salts. The acetyl ester, m. p. 108 , 
gives a potassium salt. Both these potassium salts decompose 
spontaneously when kept in a vacuum desiccator over sulphuric acid. 

Dibenzylacetic acid reacts with thionyl chloride to give dibenzyl- 
acetyl chloride , b. p. 203—205°/17 mm., which with hydroxylamine 
hydrochloride and sodium methoxide yields dibenzylacethydroxamic 
acid , m. p. 146°. A better yield is obtained by the action of hydr¬ 
oxylamine itself on the acid chloride in dry benzene. From the 
hydroxamic acid can be prepared its benzoyl ester, m. p. 147°, giving 
a silver salt; and its acetyl ester, m. p. 126°, giving a silver salt. 
In neither case can the potassium and sodium salts be isolated 
owing to the ease with which they undergo rearrangement. The 
product of rearrangement in the presence of water is s -bisdibenzyl- 
methylcarbamide , CO[NH-CH(CH 2 Ph) 2 ] 2 , m. p. 159°. 

Attempts were made to prepare tribenzylacethydroxamic acid, 
but they were not successful. Tribenzylmethyl chloride , m. p. 173° 
(decomp.), was obtained by the action of acetyl chloride on tribenzyl- 
carbinol. Attempts to prepare a Grignard reagent from it by the 
action of magnesium even in the presence of starters were not 
successful. 

iso Butyrhydroxamic acid (dimethylacethydroxamic acid), m. p. 116°, 
was prepared either by the action of hydroxylamine hydrochloride 
on ethyl isobutyrate in the presence of sodium methoxide or by 
the interaction of isobutyryl chloride and hydroxylamine in dry 
benzene. It yields a benzoyl ester, m. p. 148°, giving potassium , 
sodium , and silver salts, and an acetyl ester, m. p. 87°, giving a 
potassium salt. W. G. 

The Constitution of the Secondary Product in the Sulphon- 
ation of Cinnamic Acid. F. J. Moore and Ruth Thomas (J. 
Amer. Chem. Soc., 1922, 44, 367—369) —Contrary to the state¬ 
ment of Beilstein (Ilandbuch org. Chem , 3 ed , 2, 1422), it is shown 
that the second product obtained by Rudnew (cf A., 1875, 76) 
in the sulphonation of cinnamic acid is ra-sulphocinnamic acid, and 
that it is identical with that obtained by Kafka (cf. A., 1891, 720) 
from ra-sulphobenzaldehyde by the Perkin synthesis. It may 
readily be characterised by its aniline hydrogen salt, m. p. 238°. 

W. G. 

Ring-chain Tautomerism. I. The Occurrence and Effect 
of Keto-enol Tautomerism between a Ring Compound and 
its Open-chain Isomeride. George Armand Robert Kon, 
Arnold Stevenson, and Jocelyn Field Thorpe (T., 1922, 121, 
650—665). 

Preparation of Phthalic Anhydride by the Catalysis of the 
Vapour Phase Reaction between Naphthalene and Atmo¬ 
spheric Air. Courtney Conover and H. D. Gibbs (J. Ind. 
Eng. Chem., 1922, 14, 120—125).—Naphthalene is oxidised to 
phthalic anhydride when a mixture of naphthalene vapour and 
air is passed through a heated tube containing certain catalysts. 
Vanadium pentoxide is the best catalyst for the purpose; at 
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about 400°, 55% of the naphthalene is oxidised, 27% may be 
recovered and 18% is lost, the yield of phthalic anhydride being 
87% of the naphthalene attacked. Molybdenum trioxide is also 
a fairly efficient catalyst, but other metallic oxides tried and even 
finely divided platinum mixed with magnesia are poor or worth¬ 
less. Fused and powdered vanadium pentoxide is more effective 
than is the light powder prepared by decomposing ammonium 
vanadate at low temperatures. Arsenic trioxide and sulphur 
dioxide do not interfere with the catalyst, but the presence of 
sodium compounds is injurious. Phthalic anhydride is the main 
solid product of the reaction; benzoic acid has been found, and 
naphthols are probably present in small quantity. The gaseous 
products consist chiefly of carbon dioxide; the presence of carbon 
monoxide has not been detected. W. P. S. 

Friedel and Crafts' Reaction. Diphenyl and Ditolyl Tetra- 
halogen Phthalides. Walter A. Lawrance and Harold G. 
Oddy (J. Amer. Chem. Soc., 1922, 44, 329—330).—The method 
used by Rubidge and Qua for the preparation of diphenylphthalide 
(cf. A., 1914, i, 539) gives good results for the preparation of 
diphenyl- and ditolyl-tetrahalogenophthalides if tetrahalogenated 
phthalic anhydrides are used. New compounds prepared by this 
method are: diphenyltetrabromophthalide, m. p. 202°; ditolyltetra - 
bromophthalide, m. p. 196—197°; diphenyltetraiodophthalide, m. p. 
206°, and ditolyltetraiodophthalide , m. p. 2i3—214°. W. G. 

Mechanism of the Colour Change of some Phthaleins. 

A. Thiel (Z. physical. Chem 1922, 100, 479—488).—The author 
has investigated the colour changes of various chloro- and bromo- 
substituted phenolphthaleins and from the relative intensity of 
the colour discusses the mechanism of the colour change. Taking 
the intensity of the colour of phenolphthalcin itself as unity, the 
following intensity values have been obtained : Phenoltetrachloro- 
phthalein, 5; chlorophenolphthalein, 0-65; dichlorophenolphthalein, 
0-25; trichlorophenolphthalein, 0-13; tetrachlorophenolphthalein, 
0-01; bromophenolphthalein, 0*60; dibromophenolphthalein, 0*20; 
tribromophenolphthalein, 0*04, and tetrabromophenolphthalein, 
0*01. The results show that the nuclear ring has no chromophoric 
function and that this must be sought outside the nucleus. The 
sensitiveness towards large excess of strong bases is practically 
zero in the case of phenoltetrachlorophthalein; it is noticeable 
with phenolphthalein and increases with increasing number of 
chlorine or bromine atoms in the side rings, so that under similar 
conditions the tetra-derivatives show the strongest decoloration 
by alkali hydroxides. The decolorising action of alcohol is parallel 
with that of alkali hydroxides; cooling reduces the colour intensity 
and heating increases it. J. F. S. 

The Molecular Configurations of Polynuclear Aromatic 
Compounds. I. The Resolution of y-6 :6'-Dinitro- and 
4:6:4': 6'-Tetranitro-diphenic Acids into Optically Active 
Components. George Hallatt Christie and James Kenner 
(T., 1922, 121, 614—620). 
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Disalicylic or Anhydrosalicylic Acid and its Transform¬ 
ation into Xanthone-4-carboxylic Acid. Richard Anschutz 
and Walter Claasen ( Ber. t 1922, 55, [£], 680—689; cf. A., 
1920, i, 48).—o-Tolylsalicylic acid, C 6 H 4 Me*0*C 6 H 4 *C0 2 H, m. p. 
133*5°, is prepared according to the directions of Ullmann and 
Zlokasoff (A., 1905, i, 597) and is oxidised by potassium perman¬ 
ganate to disalicylic acid [anhydrosalicylic acid], 0(C 6 H 4 # C0 2 H) 2 , 
colourless needles, m. p. 230° (decomp.); the silver , calcium (+H 2 0), 
and copper salts are described. The acid is converted by phosphorus 
pentachloride in the presence of s-tetrachloroethane into the corre¬ 
sponding chloride , 0(C 6 H 4 *C0C1) 2 , small, colourless needles, m. p. 
161°, from which the following compounds are obtained in the 
usual manner : ethyl ester, b. p. 220°/12 mm.; di-amide , small, 
colourless needles, m. p. 265°; di-anilide , four-sided, lustrous 
leaflets, m. p. 194—195°. Methyl disalicylate , prepared by the 
action of methyl sulphate and potassium hydroxide on the acid, 
crystallises in small, colourless needles, m. p. 65*5°. 

Disalicylic acid shows a somewhat unexpected behaviour towards 
acetyl chloride at 170°, since, in place of the expected anhydride, 

it gives xanthoneA-carboxylic acid , CgH^Q^^CgHg'COgH (the 

same compound is produced by means of sulphuric acid); it 
crystallises in almost colourless, matted needles, m. p. 289°, and 
is characterised by unusual stability, since it can be distilled 
unchanged under the atmospheric pressure. The silver , calcium , 
and copper (+H 2 0) salts are described. The acid is characterised 
further by conversion into the following derivatives; chloride (by 
phosphorus pentachloride or thionyl chloride), m. p. 165°; methyl 
ester (by means of methyl sulphate), long, yellow needles, m. p. 
146*5°; ethyl ester (from the silver salt and ethyl iodide), micro¬ 
scopic yellow needles, m. p. 123°; amide (from the chloride and 
ammonia in s-tetrachloroethane solution), m. p. above 320° 
(decomp.); anilide , colourless, lustrous leaflets, m. p. 252°. 

H. W. 

Some Derivatives of Anisylacetone (Methoxyphenylpro- 
panone) [p-Methoxybenzyl Methyl Ketone]. Emilien Le 
Brazidec {Bull. Soc. chim ., 1922, [iv], 31, 255—265).—p-Methoxy- 
benzyl methyl ketone is converted by the action of hydrobromic 
acid in solution in glacial acetic acid into p -hydroxybenzyl methyl 
ketone , COMe*CH 2 *C 6 H 4 *OH, m. p. 35*5°, cZ 20 1T159, giving a semi- 
carbazone , m. p. 213°. With potassium cyanide, the bisulphite 
compound of anisylacetone yields oL-hydroxy-$-anisyl-<x-methylpro- 
pionitrile , OMe*C 6 H 4 *CH 2 *CMe(OH)*CN, which on hydrolysis gives 
first the amide , m. p. 179°, and then <x-hydroxy-P-anisyl-<x-methyl- 
propionic acid , m. p. 84°. By the action of magnesium methyl 
iodide on anisylacetone, a-anisyl-p-methyl-A a -propene, 
CH-CMe:CH-C 6 H 4 -OMe, 

b. p. 118°/15 mm., d T0089, is obtained, but its properties do not 
entirely correspond with those given by Klages (cf. A., 1904, i, 567) 
for a compound thus named and prepared from anisaldehyde and 
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sodium wobutyrate. Its constitution is shown by the fact that 
on oxidation it yields anisic acid. On reduction by sodium in 
absolute alcohol, it gives cc-anisyl-Q-rriethylpropane, b. p. 123— 
125°/15 mm., d° 0*9887. 

By the action of magnesium benzyl chloride on anisylacetone, 
y-phenyl-vi-anisyl- fi-methylpropan- P-oZ, 

CH 2 Ph-CMe(OH)-CH 2 -C 6 H 4 -OMe, 

b. p. 225—230715 mm., is obtained, and on dehydration by acetic 
anhydride it yields y-phenyl-<x-anisyl-$-methyl-& a -propene , 
CH 2 Ph-CMe:CH-C 6 H 4 -OMe, 

b. p. 206712 mm., d° 1*0551, and this on oxidation gives anisic 
acid. W. G. 

The Synthesis of Aromatic Ketones by means of Mixed 
Zinc Organic Compounds. F. Mauthner (J. pr. Chem ., 
1921, [ii], 103, 391—396).—Following Blaise '(A., 1911, i, 415), 
the author has prepared various aromatic ketones by the action 
of mixed zinc organic compounds on the corresponding acid chlor¬ 
ides. From o-toluoyl chloride is obtained o-tolyl ethyl ketone, 
an oil, b. p. 219—220°. The following compounds are also de¬ 
scribed : ra-tolyl methyl ketone, an oil, b. p. 220°; p-tolyl ethyl 
ketone, an oil, b. p. 238—239°; 2-methoxy-m-toluoyl chloride , b. p. 
121 —122717 mm.; 2-methoxy-m-tolyl ethyl ketone , b. p. 122°/12 
mm.; 2-methoxy-p-toluoyl chloride , b. p. 153—154°/18 mm.; 
2-methoxy-p-tolyl ethyl ketone , b. p. 147°/14 mm.; 4t-methoxy-m- 
toluoyl chloride , b. p. 146—147°/14 mm.; ^-methoxy-m-tolyl ethyl 
ketone , b. p. 142—143°/13 mm.; p-anisyl methyl ketone, and 
3 : 5-dimethoxyphenyl ethyl ketone , b. p. 168—170°/17 mm. The 
last compound, when reduced with zinc and hydrochloric acid, 
yields 3 : 5-dimethoxy-l-n-propylbenzene. If the formula proposed 
by Hesse (A., 1911, i, 208) for divarinol is correct, this compound 
ought to be identical with divarinol dimethyl ether. W. 0. K. 

The Reaction between Alkalis and certain Nitroci/clopro- 
pane Derivatives. E. P. Kohler and L. I. Smith (J. Amer. 
Chem. Soc. y 1922, 44, 624—634).—It has previously been shown 
(A., 1919, i, 582) that 3-nitro-2-benzoyl-1-phenylcydopropane is 
decomposed by potassium hydroxide, giving potassium nitrite and 
an open-chain p-diketone. It is suggested that the first step in 
this reaction is the elimination of nitrous acid and then the re¬ 
sulting cycZopropene derivative immediately undergoes rearrange¬ 
ment to an acetylenic compound which in the presence of the alkali 
hydroxide combines with water to give the (3-diketone ; Certain 
experimental evidence in support of this view is given/ Proof of 
the intermediate formation of an acetylenic ketone was obtained 
by carrying out the reaction in the presence of diethyl malonate, 
when a-pyrone esters were obtained (cf., this vol., i, 461). 

p -Chlorophenyl y-nitro-$-phenylpropyl ketone , 

N0 2 -CH 2 -CHPh-CH 2 -C0-C 6 H 4 Cl, 

m. p.. 80°, is obtained by the action of sodium nitromethane on 
p-chlorophenyl styryl ketone. When brominated, it yields p -chloro¬ 
phenyl a -bromo*y-nitro-$‘phenylpropyl ketone , m. p. 88—89®, which 
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by the elimination of hydrogen bromide with potassium acetate 
gives 3-nitro-l-])-chlorobenzoyl-2-phenyhyclopropane, m. p. 121°. 
This compound is converted into an isomeride , m. p. 144°, by the 
action of ammonia in methyl alcohol. Further, it combines with 
hydrogen bromide, giving p-chlorophenyl y-bromo-$-nitro-y-phenyl- 
propyl ketone , CHPhBr-CH(N0 2 )-CH 2 -C0-C 6 H 4 Cl, m. p. 128°, 
which readily loses nitrous acid and hydrogen bromide, giving 
l-phenylA-p-chlorophenylfuran, m. p. 123°. The nitrocycZopropane 
described above is decomposed by sodium methoxide, giving as its 
sole product p -chlorophenyl phenacetylmethyl ketone , 
CH 2 Ph-CO-CH 2 -CO-C 6 H 4 Cl, 

m. p. 78°, giving a copper derivative, m. p. 218—220° (decomp.). 
If the nitrocycZopropane is warmed with the sodium derivative of 
diethyl malonate in methyl alcohol, then the product is methyl 
5-p-chlorophenyl-3-benzylpyrone-2-carboxylate, m. p. 171°, giving 
the free acid , m. p. 155—157° (decomp.), and some y-p -chlorobenzoyl- 
p- benzylcrotonic acid, C 6 H 4 Cl-C0-CH 2 *C(CH 2 Ph):CH-C0 2 H, m. p. 
147° (decomp.). The pyrone acid, when heated at 165—170°, 
gives §-p-chlorophenylA-benzylpyrone , m. p. 167—168°. The pyrone 
ester when shaken with a saturated solution of ammonia in methyl 
alcohol gives ethyl 2-hydroxy-§-p-chlorophenylA-benzylpyridine-3- 
carboxylate, m. p. 210°. 

Starting from phenyl jo-chlorostyryl ketone, a similar series of 
compounds can be prepared as follows. Phenyl y-nitro-$-p-chloro- 
phenylpropyl ketone , m. p. 96°; phenyl oc-bromo-y-niiro-fi-p-chloro- 
phenylpropyl ketone , m. p. 116°; 3-nitro-\-benzoyl-2-p-cMoro- 
phenylcyclopropane, m. p. 66—67°, and its isomeride , m. p. 157— 
159°; phenyl y-brom,o-$-nitro-y-p-chlorophenylpropyl ketone , m. p. 
112—114°; phenyl $-nitro-y-hydroxy-y-p-chlorophenylpropyl ketone, 
m. p. 142°; phenyl p-chlorophenylacetylmethyl ketone, m. p. 52—54°, 
and its copper derivative, m. p. 229—230° (decomp.); methyl 3-p- 
chlorobenzyl-5-phenylpyrone-2-carboxylate; phenyl <xy-dibromo-$- 
nitro-y-p-chlorophenylpropyl ketone, m. p. 143°. W. G. 

The Dehydration of Benzylhydrobenzoin (cxPy-Triphenylpro- 
pane-ap-diol). Formation of Benzyl Diphenylmethyl Ketone 
(Semipinacolic Transposition) and of Diphenylindene (Cyclis- 
ation). A. Or^khoff and M. Tiffeneau [Bull. Soc. chim., 1922, 
[iv], 31, 253—255).—It has previously been shown that aPy-tri- 
phenylpropane-aP-diol is dehydrated by concentrated sulphuric 
acid, giving benzyl diphenylmethyl ketone (A., 1919, i, 205). It 
is now shown that if phosphoric oxide is used in place of sulphuric 
acid, the -products are benzyl diphenylmethyl ketone and 1 : 2-di- 
CH 

phenylindene, _ If acetyl chloride is the dehydr¬ 

ating agent, the product is exclusively diphenylindene. W. G. 

Hydrindones. I. The Hydrindone of the Vanillin Series. 

Feitz von Konek and Nikolaus Szamak (Ber., 1922, 55, 102— 
109).—The object of the research was to determine the influence 
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of a third ring substituent on the condensation to hydroxyhydr- 
indones of suitable phenolic acids. Hydroferulic acid (p-m-methoxy- 
p-hydroxyphenylpropionic acid), was prepared by reducing ferulic 
acid with sodium amalgam, the ferulic acid being obtained from 
vanillin by Perkin’s synthesis. The hydroferulic acid was con¬ 
densed by heating with concentrated sulphuric acid at 140°. The 
resulting hydrindone, which was obtained in poor yield, crystallises 
from hot water in long needles, m. p. 193—194°. It forms a phenyl- 
hydrazone , m. p. 205—210° (decomp.), crystallising in yellow 
needles. By methylation and oxidation with 
nitric acid, it is converted into ra-hemipinic 
acid (4 : 5-dimethoxyphthalic acid), which 


ch 3 o, 

HOl 



establishes the constitution of the hydrindone 
as 6-hydroxy-5-methoxydihydrindone (annexed 
formula). Condensation therefore takes place in the position para 
to the methoxyl group. * E. H. R. 


The Rearrangement of Benzil to Benzilic Acid. Arthur 
Lachman (J. Amer. Chem. Soc ., 1922, 44, 330—340).—By pro¬ 
longed boiling with water, benzil is converted into benzilic acid. 
The addition of small amounts of alkali accelerates the change, 
but the acceleration is by no means proportional to the increase 
in hydroxyl-ion concentration. There is some slight experimental 
evidence that the reversal of the benzil rearrangement is not un¬ 
likely, but so far it has not definitely been accomplished. When 
boiled with water, benzilic acid yields benzophenone and carbon 
monoxide. The author is of the opinion that the new experi¬ 
mental evidence is not in accord with the hypotheses of Nef (cf. A., 
1898, i, 102), Tiffeneau (cf. A., 1907, i, 304, 404, 922), or Michael 
(cf. A., 1920, i, 417, 536) as to this rearrangement. He propounds 
a new hypothesis similar to that suggested for the rearrangement 
of dihydroxytartaric acid (cf. this vol., i, 109), that is to say, on the 
basis of intramolecular oxidation and reduction. The rearrangement 
is indicated as follows, COPlrCOPh —► CPh(OH) 2 *CPh(OH) 2 —>- 
OH-CPh 2 -C(OH) 3 0H-CPh 2 -C0 2 H. The decomposition of 

benzilic acid to benzophenone and carbon monoxide may be 
similarly accounted for: 

0H«CPh 2 *C0(0H)=CPh 2 (0H) 2 +C0=C0Ph 2 +H 2 0+C0. 

From a study of this and other rearrangements, it is stated that 
if two carbon atoms in a compound are in a symmetrical or a similar 
state of oxidation, such a structure is unstable; one of the carbon 
atoms tends to a greater degree of oxidation, the other becoming 
reduced. This tendency is enhanced by rise in temperature or by 
different catalysts. - W. G. 


Piperitone. II. Benzylidene-dJ-piperitone. John Read 
and Henry George Smith (T., 1922, 121, 574—582). 


Piperitone. III. The Oximes of df-Piperitone. John 
Read, Henry George Smith, and Marie Bentivoglio (T., 1922, 
121, 582—593). 

r* 2 
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New Halogen Derivatives of Camphor. II. a'-Bromo- 
camphor. Thomas Martin Lowry, Victor Steele, and Henry 
Burgess (T., 1922, 121, 633—641). 

New Distinctive Characteristics of the Three Propan- 
P-olcamphorcarboxylolides Melting Respectively at 141°, 
1T7—118°, and 89—90°. A. Haller and (Mme) Ramart-Lucas 
(Compt. rend., 1922, 174, 785—789; cf. A., 1921, i, 673).—With 
sodium ethoxide the camphorcarboxylolide, m. p. 141°, gives 

0 7 t . 7 . . 7 „ TT X(C0 2 H)-CH 2 -CHMe-0H, 

propan-$-olcamphorcarboxylic acid , C 8 H 14 <C^q 2 ' 2 

m. p. 160—170° (decomp.), [a] D +33° 5', which when heated loses 
carbon dioxide, giving camphopropan-P-ol. The acid is the cis - 
trans- acid. The camphorcarboxylolide, m. p. 117—118°, under 
the same conditions gives the sodium salt of an isomeric cis-cis- 
propan-$-blcamphorcarboxylic acid. Attempts to isolate the free 
acid were not successful as the addition of acid to a solution of 
the sodium salt always regenerated the olide. The third camphor 
carboxylolide, m. p. 89—90°, can be obtained in small amounts 
by treating the isomeride, m. p. 141°, with concentrated sulphuric 
acid. When treated with sodium ethoxide as described above, it 
gives an isomeric propan-$-olcamphorcarboxylic acid , m. p. 115— 
120° (decomp.), [a] D +25° 3', which when heated loses carbon dioxide, 
giving a camphopropan-p-ol, m. p. 100—101°, [a] D +62°4', which 
yields a phenylurethane, m. p. 120—120 5°, [oc] D +5° 47'. W. G. 


Various Oils of Origanum vulgare from Different Parts of 
Italy. E. Angelescu (Gazzettu, 1922, 52, i, 157—166).— Three 
samples of Origanum vulgare , (1) one purchased in Rome, and the 
others gathered (2) at Valle d’Inferno and (3) in Sicily, respectively, 
have been distilled in a current of steam, the whole plant being 
employed. The yields of oil obtained were 0*204, 0*072, and 

1 106%, respectively, and the compositions as follows : (1) 6*7% 

of thymol, 15;4% of unidentified free alcohols, 2-63% of esters, a 
o!fc 0I \ * ree acdd ’ and 12 '5% of a sesquiterpene, b. p. 

Z- ,. 50 ’ the dens % and refraction of which indicate it to be 
o^o 1 / 0 ’* (2) 2 ' 20// ° of I2 ' 86 % of unidentified free alcohols, 

fo/ e . s J ters ’. and Probably a sesquiterpene; (3) 50% of thymol, 
4 41 U ^ de ? tlfied free alcohols > 0'85% of esters, traces of free 

S V 0 ;V%t Cy T ne ’ and 10 ' 5 % of di Pentene. [Cf. J. Soc. Chcm. 
lnd. t 1922, 346a.] T H P 

<£<****»« s*riofus. P. Leone and E. Angelescu 
f 192 i 2, S2 ‘ h ,^ 52—1 , 57 )-~ The dried complete plant yields 
n„f 2 / 0 .. a . lem ° n o-7 el i°Y 011 ? f aromatic odour and burning taste 
| nd oo/° n nf ai r? g 30 % of thymol, 9-5% of unidentified free alcohols, 

2 83 /p of esters, little free acid, 29% of cymene, and 4-5% of a 

sesqmterpene, b. p. 250—260°, which is apparently monocyclic. 
[Cf. J. Soc. Chem. Ini., 1922, 346a.] ^ T jj/p 

The Dithiocarbamate Aeceierators of Vulcanisation. D P 

B The E d Vh“ d ^ Th ? MAS Soc - 0hem - M., 1922^ 
41, 83—88t).—T he dithiocarbamate accelerators of vulcanisation 
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include the alkyldithiocarbamates, the corresponding thiouram 
disulphides, and the xanthates. Unlike aldehyde-ammonia and the 
simple amines, the effectiveness of these compounds as vulcan¬ 
isation catalysts is influenced to a remarkable extent by the presence 
of zinc oxide. Their use with zinc oxide gives rise to vulcanised 
products of exceptionally high tensile strength and resistance to 
extension, and accelerates the physical alteration of the rubber 
in a greater degree than the chemical alteration, as indicated by 
the combination of caoutchouc with sulphur. The alkylammonium 
alkyldithiocarbamates and thiouram disulphides derived from 
secondary amines are much more powerful catalysts than the 
corresponding derivatives of primary amines. It is remarkable 
that in the absence of zinc oxide even the zinc dialkyldithiocarb- 
amates and zinc ethylxanthate are relatively feeble in their action, 
and that with the last-named substance a high vulcanisation tem¬ 
perature is unfavourable. When applied in the presence of a 
limited proportion of zinc oxide, thiocarbanilide causes the develop¬ 
ment of a discontinuous progress of vulcanisation similar to that 
described earlier for thiocarbo-p-toluidide. (See also Twiss and 
Brazier, A., 1920, i, 751; Twiss and Howson, A., 1920, i, 751; Twiss, 
A., 1921, i, 876.) D. F. T. 

The Constitution of Catechin. IV. Maximilian Nleren- 
stein (T, 1922, 121, 604—613). 

The Addition of Malonic Esters to Benzoylphenylacetylene. 

E. P. Kohler (J. Amer. Chem. Soc ., 1922, 44, 379—385).—Malonic 
esters combine with benzoylphenylacetylene in the presence of sodium 
ethoxide to give compounds of the type C0Ph*CHICPh*CH(C0 2 Me) 2 , 
which, however, immediately lose alcohol and pass into a-pyrone 
derivatives, having the ester group in the position 3. These pyrone 
derivatives are characterised by the fact that on treatment with 
alkalis they can be hydrolysed without breaking the pyrone ring, 
the product being either the pyrone acid or the corresponding 
pyrone. In this way, the author has prepared 2 : 4- diphenyl - 
6-pyrone-b-carboxylic acid , in the form of its methyl ester, m. p. 
129°, its ethyl ester, m, p. 119°, and its sodium salt. The free acid 
when heated for two hours at 210—212° gives 2 :4 -diphenyl- 
6-pyrone y m. p. 142°, which by solution in alcoholic potassium 
hydroxide and subsequent addition of acid gives y-benzoyl-$-phenyl- 
crotonic acid , m. p. 130°, giving a methyl ester, m. p. 36°. A second 
acid, apparently isomeric with the crotonic acid, was also obtained 
during this opening of the pyrone ring, but it could not be isolated 
in the pure state. 

The pyrone esters when heated with aqueous ammonia give 
ammonium salts of amino-compounds, but with concentrated 
alcoholic ammonia at the ordinary temperature they are slowly 
converted into a mixture of hydroxypyridine esters and the corre¬ 
sponding hydroxypyridines. Of these 6-hydroxy-2 : 4 -diphenylpyr- 
idine , m. p. 210°, and ethyl 6-hydroxy -2 : 4:-diphenylpyridine-5-carb - 
oxylate , m. p. 197°, have been prepared. W. G. 
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The Oxidation of a-Dinaphthaxanthens. Hemendra Kumar 
Sen-Gupta and Stanley Horwood Tucker (T., 1922, 121 , 
557—568). 

Autoxidation of 2-Acetyl-a-naphthol in Alkaline Solution. 

K. Fries and H. Leue ( Bar 1922, 55, [B], 753—763)—Solutions 
of 2-acetyl-a-naphthol in sodium or potassium hydroxide which 
contain more than one molecular proportion of the hydroxide to 
one of the acetyl derivative are completely stable towards air, 
even when heated; on the other hand, when an excess of base 
is avoided, the acetyl compound is readily oxidised to acetic acid 

and a substance, C 22 H 12 0 4 , to which, on 
-__OH account of its synthesis and reactions, the 
^10 an uexcd constitution is assigned. The 
\=/ course of the reaction has not yet been 

/ \ elucidated fully, and it has not been 

\_/ found possible to isolate any intermediate 

product. The completely inhibitive effect 
of even a slight excess of alkali hydroxide is attributed to the 
existence of two types of salts of 2-acetyl-a-naphthol, of which only 
that which predominates in solutions of smaller hydroxyl-ion 
concentration is autoxidisable. 

If oxygen is passed through a boiling solution of 2-acetyl-a- 
naphthol in alcohol which has been treated with an amount of 
sodium hydroxide solution insufficient for complete combination, 
ethyl acetate is produced and a dense precipitate of the sodium 
salt, C 22 H 11 0 4 Na, black crystals, separates. The parent com¬ 
pound, C 22 H 12 0 4 (see above), crystallises in dark red needles, m. p. 
306°; the acetate, lustrous, orange-yellow needles, m. p. 284°, 
carbethoxy- derivative, orange-coloured, silky needles, m. p. 239°, 
and methyl ether, slender red needles, m. p. 264°, are described. 
The compound, C 22 H 12 0 4 , is reduced by a saturated solution of 
stannous chloride in glacial acetic acid to the corresponding tri- 

hy dr oxy-derivative, C 10 H 6 <^^^>CH-C 10 H 5 (OH) 2 , yellow leaf¬ 
lets, m. p. 195°, which is oxidised slowly to the parent substance 
on exposure to air, rapidly in alkaline solution. It gives a triacetate , 
colourless leaflets, m. p. 212°. The methyl ether, m. p. 264°, under¬ 
goes a peculiar transformation under the influence of alkali hydr¬ 
oxide, being converted by loss and subsequent addition of a molecule 
of water into the diketone, OH-C 10 H 6 'CO*CO*C 10 H 6 (OH)*OMe, 
yellow needles, m. p. 186°, which is reconverted into the red methyl 
ether when heated above its melting point or treated with con¬ 
centrated acid; it gives a well-defined calcium salt, C^H^OgCa, 
small, pale yellow needles, and is converted by o-phenylenediamine 
into the quinoxaline derivative, small, red, prismatic crystals, 
m. p. above 300° (decomp.) after softening at 270°. The diketone 
and also the red methyl ether are reduced by stannous chloride in 
the presence of glacial acetic acid to the dihydroxy- compound, 

C 10 H a <^JJ^>CH-C 10 H 6 (OH)-OMe, colourless needles, m. p. 
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198° (i diacetate , m. p. 185°), which is oxidised by ferric chloride to 
the red methyl ether. 

The compound C 22 H 12 0 4 is converted by short ebullition with 
aniline into anilino-P-naphthaquinone, m. p. 245°. This observa¬ 
tion has provided the key to the synthesis of the compound which 
is obtained by boiling a saturated solution of 6 : 7-benzocoumaranone 
and anilino-fJ-naphthaquinone (which behaves as 2-hydroxy-1 :4- 
naphthaquinone-4-anil) in glacial acetic acid. H. W. 

Strychnos Alkaloids. XXXI. Violet and Green Colour 
Reactions of Cacothelin. Hermann Letjchs [and, in part, 
Kachrn] ( Ber ., 1922, 55, [J3], 724—732).—The recognition of 
cacothelin as a quinone, C 21 H 21 0 7 N 3 ,HN0 3 (this vol., i, 362), has 
necessitated a re-cxamination of its colour reactions. It is found 
that the violet salts are derived from the corresponding quinol. 
The unusual deepening of the colour, however, can only be explained 
by the assumption that fresh quinoid linkings are developed to 
replace those lost during the conversion of quinone into quinol. 
Information on this point is derived from a study of the esterifica¬ 
tion of the “ nitroquinol ” which, under regulated conditions, 
gives violet salts of a mono-ester and ultimately similar salts of 
di-esters. Since the formula of the nitroquinol in so far as it has 
been elucidated, C 16 H 17 |C(OH) . . . C(OH); :C(N0 2 ); :N; INH; 
•C0 2 H; *CH(OH)}, only indicates the possibility of tne production 
of a mono-ester, the formation of a di-ester can only be explained 
by the hypothesis that the nitro- passes into the fsonitro-group, 

:C-N<^ —> ^is rearr angement involves the pro¬ 

duction of a new quinoid arrangement. Evidence obtained during 
the acetylation of the “ nitroquinol ” points to the conclusion 
that the migrating hydrogen atom is supplied by the imino- 
group. 

The free “ nitroquinol ” is obtained by the addition of alkali 
hydroxide to a solution of the violet hydrochloride in boiling water 
and in an atmosphere of hydrogen. The violet salts are obtained 
readily from it by use of the requisite acid if precautions are taken 
to exclude air; the sulphate, hydrochloride, nitrate, and hydro¬ 
bromide have been examined. Methyl sulphate converts the base 
into the compound , CydggC^NgS, dark violet prisms. 

The hydrochloride of the nitroquinol is converted by methyl 
alcohol and hydrogen chloride in the presence of acetone into the 
hydrochloride of the corresponding methyl ester, long, almost 
black needles, and by more drastic treatment in the absence 
of acetone into methylnitroquinol methyl ester, hydrochloride, 
lemon-yellow plates, C^H^O^ojHCl^HCljSMeOH, or violet 
prisms, C23H 27 0 7 N 3 ,HC1,3H 2 0. With ethyl alcohol, the com¬ 
pounds CUH^O 7 N 3 , HC 1 , reddish-violet, quadratic leaflets and 
C 25 H 3 ACHCI, tile-red, slender needles, are produced. 

The “ nitroquinol ” hydrochloride is converted by acetic anhydride 
at 100 ° in the absence of air into the “ diacetyl nitroquinol ” anhydride , 
dark yellow prisms, from which the corresponding monoacetate } 
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C 23 S 23 O 7 N 3 > red crystals which become discoloured at 230°, is 
derived; the sulphate , hydrochloride , and hydrobromide were prepared. 

Preparation of Neutral Soluble Double Compounds of the 
Alkyl Xanthines and their iV- Acyl Derivatives. Knoll & Co. 
(D.R.-P. 340744; from Chem. Zentr., 1921, iv, 1102—1103).— 
Dialkyl xanthines and their N -acyl derivatives form soluble crystal¬ 
line salts with alkali benzoates and salicylates. The following 
double compounds are mentioned : theophylline-sodium salicylate; 
theobromine-sodium salicylate; A-acetyltheobromine-sodium sali¬ 
cylate; theophylline-sodium benzoate; iV-acetyltheobromine- 
lithium sahcylate; iV^-acetyltheobromine-ammonium salicjdate; 
JV-acetyl theobromine-potassium salicylate; theophylline-sodium 
salicylate; theophylline-potassium benzoate. G. W. R. 

l-Phenyl-4-pyridone. Alexander P. Smirnov ( Ber ., 1922, 
55, [B], 612—613; cf. A., 1921, i, 594).—In reply to Borsche and 
Bonacker (this vol., i, 50), the author considers that the evidence 
brought forward favours his view of the internal ammonium oxide 
structure of the compound and not the ketonic constitution. 

Anhydrous l-phenyl-4-pyridone has m. p. 126° when slowly 
heated instead of 116° as recorded by Borsche and Bonacker 
( loc . cit.). H. W. 

Synthesis of Quinic Acid. Adolf Kaufmann (Ber., 1922, 
55, [B], 614—616).—In his recent communication (this vol., i, 
172, 174) on the synthetic production of quinic acid in quantity, 
Halberkann appears to have overlooked the work of Kaufmann 
and his colleagues (cf. A., 1909, i, 958; 1911, i, 749, 750; 1912, i, 
651; 1918, i, 187). H. W. 

The Action of Sulphites on Aromatic Amino- and Hydroxy- 
compounds. IX. 6-Amino-a-naphthol-5-sulphonic Acid 
(A-Acid) and the Sulphite Reaction. Hans Th. Bucherer 
and Rudolf Wahl ( J . pr. chem., 1921, [ii], 103, 253—276).— 
A-Acid, when boiled with 40% sodium hydrogen sulphite, is converted 
into the disulphurous acid ester of 1 : 6 -dihydroxynaphthalene-5 - 
sulphonic acid, the sodium salt of which, C 10 H 5 So 0 9 Na 3 , separates 
in long, colourless needles. The dihydroxynaphthalenesulphonic 
acid itself could not be isolated, being exceedingly soluble. 
A-Acid, with 40% ammonium sulphite and ammonia, yields 
2 : 5-diaminonaphthalene-1-sulphonic acid, prismatic crystals and 
rectangular prisms, whilst with aniline and sodium hydrogen 
sulphite it yields 6-anilino-oL-naphthol, which was isolated as the 
monobenzoyl derivative, m. p. 128*5°. With phenylhydrazine and 
sodium hydrogen sulphite, the corresponding phenylhydrazino- 
compound, apparently to be postulated as an intermediate stage, 
undergoes a further series of reactions (cf. following abstract), 
and the final products are 4-hydroxypheno-$-naphthacarbazole, I, 
m. p. 215% 5-hydroxypheno-$$-naphthacarbazole- 1 -sulphonic acid , H, 
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and diphemnaphthadicarbazole , III (?), m. p. 209°, I and III 
involving the elimination of a sulphonic acid group. 



In the same way, phenylhydrazine and sodium hydrogen sulphite 
acts on 6-amino-a-naphthol-3 : 5-disulphonic acid to give, not only 
5-hydroxyphenO’$$-ruiphthacarbazole-l : 3-disulphonic acid , but also 
small quantities of 4:-hydroxyphem-$-naphthacarbazole~2-sulphonic 
acid. 

Sodium hydrogen sulphite, either alone or with aniline, appears 
to have no action on (3-naphthylamine-l : 5-disulphonic acid. 

W. 0. K. 


# 


The Action of Sulphites on Aromatic Amino- and Hydroxy- 
compounds. X. Action of Phenylhydrazine-Bisulphite Mix¬ 
ture, Particularly on Aminonaphtholsulphonic Acids, and 
Azo-dyes. Hans Th. Bucherer and Walther Zimmermann 
(J. pr. Chem.y 1921, [ii], 103, 277—315).—Bucherer and various 
co-workers have shown (cf. A., 1908, i, 455; A., 1909, i, 521; A., 
1910, i, 144) that the action of a mixture of phenylhydrazine and 
40% sodium hydrogen sulphite on certain naphtholsulphonic acids 
leads to the formation of phenonaphthacarbazole derivatives, and 
other naphtholsulphonic acids have now been investigated. Carb- 
azole formation takes place in the case of p-naphthol-8-sulphonic 
acid, a-naphthylamine-7-sulphonic acid, 7-amino-a-naphthol-3-sul- 
phonic acid (y-acid), 6-amino-a-naphthol-3-sulphonic acid (J-acid), 
5-amino-a-naphthol-3-sulphonic acid (ilf-acid). Usually the N- 
sulphonic acid of the carbazole is first formed, and this loses its 
A-sulphonic group on acid hydrolysis. The following compounds 
have been analysed : sodium pheno-$-naphthacarbazole-l : 7-dt- 
sulphonate , white needles; sodium pheno-aL-napMhacarbazole-2 - 
sulphonate ; sodium i-hydroxypheno-oc-naphthacarbazole-2-sulphonate, 
opalescent leaves. Sodium pheno-P-naphthaearbazole-1 : 7-disul- 
phonate when boiled with acid loses both sulphonic acid groups, 
giving pheno-a-naphthacarbazole, m. p, 132° (acetyl derivative, 
m. p. 149°). In the cases of 5-amino-a-naphthol-3-sulphonic acid and 
of a-naphthylamine-7-sulphonic acid, the corresponding diaryl hydr¬ 
azine-A -sulphonic acids (which are presumably intermediate stages 


in the carbazole formation) of the type 


NH-NPh-SO s H 

SObNfc/VN 

\/\/ 


OH 


are also formed, whilst in the cases of 8-amino-a-naphthol-5- 
sulphonio acid (5-acid) and 8-amino-a-naphthol-3 :5-disulphonio 
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acid (Jf-acid) no carbazole formation could be detected. From 
these diarylhydrazine-A-sulphonic acids from $-acid, and from 
a-naphthylamine-7-sulphonic acid, azo- compounds are formed by 
the action of alkali hydroxide of the formulae C 16 H 11 0N 2 *S0 3 Na 
and C 16 H n N 2 S0 3 Na respectively. 

if-Acid and M- acid, when boiled with sodium hydrogen sulphite, 
yield “ dioxy-if-acid,” and “ dioxy-Af-acid ” as greyish-white 
precipitates; that is, the amino-groups are replaced by hydroxyl. 
These give with diazotised p-toluidine red dyes. “ Bioxy-if-acid ” 
(1 : 8-dihydroxynaphthalene-3 : 5-[4 : 6]disulphonic acid), on long 
boiling with concentrated hydrochloric acid, loses a sulphonic acid 
group to give 1 : 8-dihydroxynaphthalene-3-(6)-sulphonic acid. 

The action of phenylhydrazine and sodium hydrogen sulphite 
on azo-dyes has been reinvestigated (cf. Bucherer and Sonnenberg, 
A., 1910, i, 144). The yellow product obtained from croceine 
(l-benzeneazo-p-naphthol-6-sulphonic acid) has apparently the 
constitution I, and with alkali hydroxide forms the red dye , II, 
which crystallises in long needles; its constitution is verified 
by the following reactions. With nitrite it loses aniline, and forms 
the triazole , III, and on reduction it forms 1 : 2-naphthylene- 
diamine-6-sulphonic acid, the properties agreeing with those of 
this compound as described by Witt (A., 1889, i, 270). The red 
compound, II, with concentrated hydrochloric acid undergoes a 
semidine transformation to give \-benzcneazo-2-p-aminophenyl- 
amino-6-sulphonic acid, IV, the sodium salt of which crystallises 
in long, fine needles. 


S0 3 Nai // \ 

S0 3 Na/\ 

II II 

^N-NH-NPh-SOoNa Y >N:NPh 

1 J’NH-NHPh 

1^-NH-NHPh 

(I.) 

(II.) 

S0 # Naf / ' S | 

SOsNaj 7 ^ 

X () : §>NPh 

^/N-NINPh 

(III.) 

(IV.) 


Similar yellow and red compounds are obtained from 1-p-acetyl- 
aminobenzeneazo-p-naphthylamine-6-sulphonic acid, whilst the 
action of phenylhydrazine and sodium hydrogen sulphite on naph- 
thol-blue-black (8-amino-2-benzeneazo-7-p-nitrobenzeneazo-a-naph- 
thol-3 : 6-disulphonic acid) is due simply to the sodium hydrogen 
sulphite, and the dye is reduced to 7 : 8-diamino-2-benzeneazo-oi- 
naphthol-3 : 6-disulphonic acid , a bluish-red dye. This gives a 
brownish-red dye with phenanthraquinone, which separates in small 
needles, and is turned yellow by mineral acids. W. 0. K. 

Derivatives of Benzthiazole. E. Romani ( Gazzetta , 1922, 
52, i, 29 —32).—Thiolbenzthiazole, first prepared by Hofmann 
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(A., 1887, 823, 1039; cf. Jacobson and Frankenbacher, A., 1891, 
i, 1048), may be obtained easily and cheaply by heating with 
sulphur at 260° in a closed space either phenylthiocarbamide or 
thiocarbanilide or methyleneaniline, phenylthiocarbimide being 
formed as an intermediate product; the yield of the pure compound 
amounts, to 75—80%. 1 -Thiolbenzthiazole is a moderately energetic 

acid and forms salts of the formula [C 6 H 4 <Cj^>CS] 2 X. 


_ 

1 -Thiol-5-mcthylbenzihiazole, M | | m , prepared from 

iVAe \^/\g/C 

p: p-ditolylthiocarbamide and sulphur, forms white crystals, 
m. p. 177°. 

l-Thiol-6-(or 4)-methylbenzthiazole , similarly obtained, has m. p. 
161°. 

l-Thiol-3-methylbenzthiazole, has m. p. 185°. 

1 : V-DithiolbisA : 4' -dibenzthiazole, 

sh-c<|>c 6 h 4 -c 6 h 4 <|>c-sh , 


j)repared from p : p-diphenylenethiocarbamide, forms dark yellow 
crystals, m. p. 320°, and in alkaline solution readily forms salts 
of the heavy metals. T. H. P. 

The Blue Oxidation Product of Diphenylamine. F. Kehr- 
mann and G. Roy (Ber., 1922, 55, 156—158).—It was shown by 
Kehrmann and Micewitz (A., 1912, i, 1020) that the blue product 
formed by oxidation of diphenylamine with nitric acid in con¬ 
centrated sulphuric acid is an imonium salt of N-N'- diphenylbenz- 
idine. In view of doubts thrown on this explanation (this vol., 
i, 28), further experiments have been made. By oxidation in 60% 
sulphuric acid with potassium nitrate, the quinhydrone salt of 
iV-A'-diphenylbenzidine was isolated and was reduced to diphenyl- 
benzidine, m. p. 234—235°. When oxidising in concentrated 
sulphuric acid, it is necessary to remove nitrous acid by means of a 
current of air, since this reacts with the imonium salt on diluting, 
forming products which cannot be reduced to diphenylbenzidine. 
By oxidation with manganese dioxide in 80% sulphuric acid, a 
yield of 62% of the theory was obtained. E. H. R. 


The So-called Peroxidation Products of Leuco-triphenyl- 
methane Dyes. F. Kehrmann, Gustave Roy, and Marie 
Ramm ( Helv . Chim. Acta, 1922, 5, 153—157).—It is well known 
that if excess of lead peroxide be used for the preparation of tri- 
phenylmethane dyes from their leuco-compounds, the yield and 
quality of the product are unsatisfactory. It is now shown that 
by gradual treatment at the ordinary temperature of a malachite- 
green solution, not too dilute and acidified with sulphuric acid, 
with lead peroxide until a diluted sample shows no green tinge, 
and addition of the filtered solution to perchloric acid, tetramethyU 
diphenoquinoneimonium perchlorate, 

C10 4 NMe 2 =^\-^^>zNMe 2 -C10 4 , 
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is precipitated in the form of orange needles, benzoic acid being 
present in solution. The same perchlorate results from the oxid¬ 
ation of tetramethylbenzidine. Similarly, brilliant-green and 
tetraethylbenzidine furnish tetraethyldiphenoquinoneimonium per¬ 
chlorate , C 20 H 28 O 8 N 2 Cl 2 . The same products, with carbon dioxide, 
were obtained from Michler’s hydro! and the corresponding tetra¬ 
ethyl derivative (cf. Rosenstiehl, A., 1895, i, 541). Further, the 
formation of dinitrotetramethylbenzidine by treatment of tetra¬ 
methylbenzidine with dilute nitric acid (Bourgeois, Bull. Soc . Ind . 
Rouen , 1882, 503) or nitrous acid (Michler and Pattinson, A., 1882, 
199) is preceded by that of tetramethyldiphenoquinoneimonium 
salts, of which quantitative yields may be obtained in the latter 
case. J. K. 

Preparation of New Therapeutically Active Acridine De¬ 
rivatives. Farbwerke vorm. Meister, Lucius, & Bruning 
(Brit. Pat. 176038).—Therapeutically active acridine derivatives 
having a bactericidal action are obtained by introducing into the 
9-position of acridine, or of its substitution products, an amino-, 
or substituted amino-group, the substituents being any organic 
radicles other than aryl groups. These compounds are obtained 
by causing ammonia or a primary or secondary amine (other than 
an arylamine) to act on a 9-halogen acridine or a 9-alkoxy- or 
phenoxy-acridine in presence or absence of a catalyst such as a 
copper salt. They may also be obtained by reducing a 9-hydrazino- 
acridine or a 9-nitroacridine, or by decomposing the azides of 
9-acridine-carboxylic acids with elimination of nitrogen, or finally 
by the action of a hypochlorite or hypobromite on the amide of a 
9-acridinecarboxylic acid. The following briefly summarises the 
detailed examples given in the patent specification for the prepar¬ 
ation of these acridine derivatives by these various methods, and 
of the necessary intermediate products. 2- Ethoxy-9-ethanolamino- 
acridine , yellow crystals, m. p. 146°, is obtained by mixing amino- 
ethanol with 2-ethoxy-9-chloroacridine in alcoholic solution at 
100°. 2-Ethoxy-9-p-hydroxyphenylethylaminoacridine, m. p. 233°, is 
similarly obtained from p-hydroxyphenylethylamine. 2-Ethoxy- 
9-antipyrineaminoacridine, a yellowish-red base, m. p. 257°, is 
prepared similarly from 4-aminoantipyrine. 9 -Aminoacridine forms 
yellow needles, m. p. 236°, and gives a water-soluble hydrochloride. 
it may be obtained by heating 9-chloroacridine with alcoholic 
ammonia at 140° in presence of copper acetate, or alternatively 
by heating alcoholic ammonia with 9-ethoxyacridine at 120° for 
several hours. The reduction of 9-phenylhydrazinoacridine hydro¬ 
chloride with zinc dust and acetic acid or other reducing agents 
also furnishes 9-aminoacridine, as also does the decomposition of 
the amide of acridine-9-carboxylic acid by digestion in a ball mill 
with potassium hypobromite. The 9-chloroacridine and its deriv¬ 
atives required for the above preparations are obtained from the 
corresponding acridones or directly from the arylanthranilic acids 
by heating them with phosphorus penta- or oxy-chloride. 9 -Ethoxy- 
acridine is obtained by the action of sodium ethoxide on 9-chloro- 
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acridine; it melts at 83°, and yields acridone when heated with a 
mineral acid. 2 :9 -Diethoxyacridine forms fine needles, m. p. 83°. 
The hydrazinoacridine derivatives are produced by treating 
9-halogenacridines with hydrazines. 9 -Phenylhydrazinoacridine 
forms yellow needles, m. p. 173—174°; 2-ethoxy-9-phenylhydrazino- 
acridine is a light yellow powder, m. p. 232—234°; 9-hydrazino- 
acridine> C^HcN'NH’NHg, forms orange needles from alcohol, 
m. p. 169°; hydrazino-9 : 9 -bisacridine, C 13 H 8 N*NH*NH* C a3 H 8 N, 
forms dark red crystals, m. p. 265°. 9-Diethylamino-2-ethoxy- 
acridine is prepared by heating 9-chloro-2-ethoxyacridine with 
diethylamine in alcoholic solution at 130—140° for six hours in 
presence of cuprous chloride and copper bronze. The base itself 
is a thick oil, and it gives a red, crystalline hydrochloride, m. p. 
177°. 9-Piperidino-2-ethoxyacridine is prepared in a similar way, 
using piperidine instead of diethylamine. The .base melts at 122°, 
and gives a water-soluble hydrochloride , m. p. 252° (with decomp.). 
9 -Ethylaminoacridine from 9-ethoxyacridine and alcoholic ethyl- 
amine is an oil which soon solidifies, and recrystallised from dilute 
alcohol has m. p. 129°. The nitration of 9-aminoacridine in concen¬ 
trated sulphuric acid yields a dinitro-9-aminoacridine , a dark red base, 
m. p. above 300°, which on reduction with stannous chloride gives 
a triaminoacridine hydrochloride , long, yellow needles, and the free 
base, dark red laminae. 3 : 9 -Diaminoacridine is prepared from 
2-chloro-4-nitrobenzoic acid and aniline by way of 5-nitrodiphenyl- 
amine-2-carboxylic acid, 3-nitroacridine by elimination of water, 
9-cMoro-3-nitroacridine by the action of phosphorus pentachloride, 
yellow needles, m. p. 213°, and 3-nitro-9-aminoacridine , m. p. above 
300° (with decomp.), and reduction of this with stannous chloride, 
or ferrous sulphate and ammonia. 3 : 9-Diamino-1-ethoxyacridine 
is prepared by a similar series of reactions starting with p-phene- 
tidine instead of aniline. Of the intermediate substances, 4 -nitro- 
2-p-phenetidinobenzoic acid melts at 233—234°, 9-cMoro-3-nitro- 
7 -ethoxyacridine melts at 186—187°, 3-nitro-9-amino-l-ethoxyacridine 
is obtainable in two forms, red and yellow; crystallised from 
nitrobenzene it melts at 310°, and on reduction gives the diamino- 
ethoxyacridine, m. p. 123—124° (with decomp.). The azide of 
acridine-9-carboxylic acid , C^HgN’CO'Ng, a very unstable substance 
decomposing even at the ordinary temperature, is obtained by the 
action of sodium nitrite on the hydrazine , m. p. 244°, prepared by 
heating the ester with hydrazine in alcoholic solution. On heating the 
azide in aqueous suspension, 9-aminoacridine is formed with evolu¬ 
tion of nitrogen, whilst if the same decomposition is carried out in 
alcoholic solution, the urethane , Cj 3 H 8 N'NH*C0 2 Et, crystallises on 
cooling. It melts at 188—194° and on hydrolysis with 2A r -sulphuric 
acid is converted into 9-aminoacridine sulphate. In a similar 
way, 2-chloro-9-aminoacridine , m. p. 272—274°, is obtained from 
2-chloroacridine-9-carboxylic acid , m. p. 264°. The latter substance 
is synthesised from o-chlorobenzaldehyde and magnesium methyl 
iodide, which give o-chlorophenylethyl alcohol and by oxidation 
o-cMoroacetophenone f b. p. 98°/6 mm. This is condensed with 
p-chloroaniline to 2-chloro-9-methylacridine, which by Kaufmann’s 
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process (A., 1912, i, 655) is transformed into 2-chloro~9-aldehydo- 
acridine , m. p. 171—172°, which on oxidation gives the acid. Its 
ethyl ester melts at 71—72°, and the hydrazide at 210—211°. From 
this the azide is obtained by the action of nitrous acid, and on 
heating it in alcoholic solution the urethane, C 13 H 7 NCl*NH*C0 2 Et, 
m. p. 205°, is formed. The latter on hydrolysis yields 2-chloro- 
9-aminoacridine. G. F. M. 

Dissociation of the so-called 1 : l'-Dibenzyltetrahydro- 
4 :4'-dipyridyl. Ernst Weitz ( Ber ., 1922, 55, [5], 599 — 600; 
cf. Weitz and Ludwig, this vol., i, 365).—A reply to Emmert (A., 
1909, i, 602; 1917, i, 221; 1919, i, 455; 1920, i, 331; this vol., 
i, 179). The di-iodide results from the bimolecular radicle formed 
with the aid of oxygen; the monoiodide is derived from the colourless 
product. H. W. 

The Acylated and Alkylated Leuco-indigotins. E. Grand- 
mougin ( Compt . rend., 1922, 174, 758—760).—The author is of 
the opinion that the acylation or alkylation of leuco-indigotin gives 
oxygen-substituted derivatives. The acylated derivatives on 
oxidation give nitrogen acylated derivatives of indigotin owing to 
the migration of the acyl group. The alkylated derivatives simply 
undergo saponification and regenerate indigotin. In support of 
this, it is shown that if methyl sulphate acts on an alkaline solution 
of indigo white, kept alkaline throughout, a new dimethyl deriv¬ 
ative, m. p. 252° (decomp.), of leuco-indigotin is obtained, which 
on oxidation with nitrous acid regenerates indigotin, and on oxid¬ 
ation with chromic acid gives isatin. Acylation under similar 
conditions must also give an oxygen-substituted derivative, during 
the oxidation of which the acyl group migrates and the stable 
ketonic form of the indigotin results. W. G. 

Electrochemical Studies in the Pyrazole Group. Fr. 

Fichter and Hugues de Montmollin (Helv. Chim . Acta, 1922, 
5, 256—262).—Electrochemical oxidation of a number of pyrazole 
derivatives results for the most part in the formation of carbon 
dioxide, with a small amount of subsidiary products. Thus from 

1- phenyl-3-methylpyrazolone, a compound, C 21 H 20 O 2 N 4 ,l JH 2 0, ap¬ 
parently methylenebisphenylmethylpyrazolone (Pellizzari, A., 1890, 
646) is obtained. Oxidation apparently attacks the 4-position 
first, since 4-keto-l-phenyl-3-methylpyrazolone and antipyrine are 
completely destroyed with great rapidity. 1-Phenyl-3 : 4-dimethyl- 
pyrazolone is more resistant, and a small amount of bis-l-phenyl- 
3 : 4-dimethylpyrazolone is formed, identical with that prepared 
by oxidation with nitrous acid, or, better, dilute chromic acid 
solution. It is accompanied by a compound, C 15 H 14 0 4 N 2 , m. p. 
242—243°, which is hydrolysed by warm concentrated sulphuric 
acid to bis-l-phenyl-3 : 4-dimethylpyrazolone (from oxidation of 
the phenyldimethylpyrazolone first produced) and fumaric acid, 
and is therefore probably 1-phenyl-3:4-dimethylpyrazolonyl- 

2- fumaric acid. Oxidation of l-phenyl-3-methylpyrazole in acid 
suspension yields quinone, quinol, and oxalic acid, but no methyl- 
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pyrazole. From a suspension in potassium carbonate solution, 
however, pyrazole-3-carboxylic acid is produced. From 3 : 5-di- 
methylpyrazole, with sodium sulphate solution as electrolyte, a 
very small amount of pyrazole-3-carboxylic acid is formed. In 
these cases, therefore, the action of anodic oxygen is much more 
vigorous th$n that of alkaline permanganate (Claisen and Roosen, 
A., 1894, i, 346; Marchetti, A., 1893, i, 179; Rothenburg, A., 
1894, i, 384), and it is noteworthy that oxidation of 1-phenyl- 
3-methylpyrazole by acid permanganate also destroys, not the 
pyrazole ring as in the above electrochemical oxidation, but the 
benzene nucleus (Knorr and Macdonald, A., 1894, i, 543). The elec¬ 
trochemical reduction of the bisulphite compound of 4-keto-l-phenyl- 
3-methylpyrazolone to 4-hydroxy-l-phenyl-3-methylpyrazolone 
(Knorr and Pschorr, D.R.-P. 75378) in satisfactory yield is de¬ 
scribed, as also is the formation of rubazonic acid by electrochemical 
reduction of 4-oximino-l-phenyl-3-methylpyrazolone, followed by 
anodic oxidation of the resulting 4-amino-l-phenyl-3-methyl- 
pyrazolone. J. K. 

The Action of Diazomethane on Uracil. Treat B. Johnson, 
Arthur J. Hill, and Francis H. Case (Proc. Nat . Acad. Sci., 
1922, 8, 44—45).—Diazomethane and uracil slowly react in dry 
ether to give 1 : 3-dimethyluracil. The reaction is applicable to 
pyrimidines of this type, and there is some indication that this 
reaction may furnish a method for the detection of replaceable 
hydrogens in the more complicated pyrimidine and purine glucosides. 

W. G. 

The Hydrolysis of Antipyrine Salicylate. I. M. Kolthoff 
(Rec. trav. chim ., 1922, 41, 135—144).—Antipyrine salicylate should 
be regarded as a salt of antipyrine and salicylic acid; it is much 
hydrolysed in aqueous solution. Its molecular solubility at 18° 
is 1*32 Xl0~ 2 , its ionic product 6*2 X10" 6 , and its solubility pro¬ 
duct 1*2 X 10" 4 . According to theory, its solubility in solutions of 
antipyrine should be less, whilst salicylic acid should have only a 
slight influence; experiment confirms these predictions. 

H. J. E. 

Spirans. IX. Preparation of Bishydrocarbostyril-3:3- 
spiran and its By-products. Hermann Leuchs and Hans von 
Katinszky [with Eva Conrad] (Ber., 1922, 55, [J8], 710—723).—The 
reduction of ethyl di-o-nitrobenzylmalonate to bishydrocarbostyril- 

3 :3-spiran, C 6 H 4 <C n ^^q>C<qq^ h >C 6 H 4 , has been described 

by Lellmann and Schleich (A., 1887, 490) and by Radulescu (A., 
1911, i, 498); the analytical data quoted by these chemists are 
not entirely satisfactory, and re-examination of their product has 
disclosed the presence of a number of chlorinated and oxygenated 
impurities, some of which have been identified. Suitable modi¬ 
fication of their method of preparation leads to the isolation of the 
pure spiran, which is also obtained by a different process. 

According to Radulescu ( loc . cit.), ethyl di-o-nitrobenzylmalonate 
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is reduced by the gradual addition of concentrated hydrochloric 
acid to a solution of the ester in hot alcohol in the presence of 
granulated zinc. The crude spiran which is thereby precipitated 
is purified by solution in alcoholic potassium hydroxide, filtration, 
and precipitation with hydrochloric acid; as thus obtained, it is 
free from zinc, but contains chloro-derivatives which cannot be 
removed and gives a violet coloration with ferric chloride. It is 
more conveniently purified by glacial acetic acid, but a homo¬ 
geneous product cannot thus be obtained. The filtrate from the 
spiran yields, when concentrated, a mixture of phenolic and neutral 
substances from which the former are isolated by protracted diges¬ 
tion with concentrated ammonia and subsequent precipitation with 
acid. They contain pp!-dihydroxybishydrocarbostyril-3 : 3 -spiran, 

HO-C 6 H 3 <^^^>C<^q^jj>C 6 H 3 *OH, colourless needles, 

m. p. 265—268° (decomp.) ( acetate , coarse, four-sided crystals, 
m. p. 177—179°), and p- hydroxybishydrocarbostyril -3 : 3-spiran, 
thin, colourless needles or prisms, decomp. 255—285° [acetate, 
needles, m. p. 246—248° (decomp.)]. The final residues from the 
preparation of the spiran contain a basic substance , C 19 H 18 0 2 N 2 , 
long, colourless needles, m. p. 192—194° (see later). 

Bishydrocarbostyril-3 : 3-spiran is prepared in 65—80% yield 
by dissolving ethyl di-o-nitrobenzylmalonate in semi-saturated 
alcoholic hydrogen chloride solution at —5° to +10° and gradually 
adding zinc dust; when hydrogen has been evolved freely for 
some time, the solution is filtered, the filtrate is diluted with an 
equal volume of water and heated on the water-bath, whereon the 
spiran separates. It crystallises in broad, lustrous needles, m. p. 
350 360°, after darkening at 320°, and sublimes almost without 
decomposition at 300°/15 mm. The basic substance, C 19 H 18 0 2 N 2 
(cf. above), is isolable from the filtrates from the spiran and its 
nature is established by the isolation of a well-defined hydrochloride , 
^19-^1Since it contains the ethoxyl group, the follow¬ 
ing constitutions are possible: V 6 H 4 , 

r S!C(OEtr ^CO--NH 

r tt ^CHo-C(C0 9 Et)-CH 0 —. . 

_NH*C H * ^ 18 converte( i by hydriodic and 

acetic acids or by hydrobromic acid into the alkyl-free base, 
^16^14-^2’ m - P- 217—218°, which has been described by Reissert 
as A-iV-tetrahydronaphthinoline, but the reaction is of little value 
m elucidating its constitution. Evidence in favour of the lactim 
ether formula is based on the observations that it does not yield 
an acetyl derivative with acetic anhydride, and that it can be 
prepared from the hydrocarbostyrilspiran by conversion into the 
nmde chloride (cf. Radulescu, loc. cit.) and treatment of the latter 
with sodium ethoxide. 

An improved method for the preparation of ethyl di- and mono- 
o-mtrobenzylmalonates is given, but only the former of these is 
crystalline; the reduction of the latter to ethyl hydrocarbostyril- 
P-carboxylate is described. Similar results are recorded with the 
methyl esters; methyl di-o-nitrobenzylmalonate crystallises in colour- 
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less plates or coarse prisms, m. p. 137—138°, whereas methyl mono - 
o-nitrobenzylmalonate is a yellow liquid which is reduced to methyl 
hydrocarbostyril-fi-carboxylate , colourless, matted needles, m. p. 
163—165°. Ethyl $-o-nitrobenzylhydrocarbostyril-$-carboxylate , 

C 6 H 4<NH H C0> C <C0 2 2 Et 6H4 ' N02 ’ P ale y ellow P risms > m - P- 

143*5—144*5°, is prepared by the action of o-nitrobenzyl chloride 
and sodium ethoxide on ethyl hydrocarbostyrii-p-carboxylate, and 
is reduced to bishydrocarbostyril-3 : 3-spiran. The conversion of 
the above ester or of ethyl di-o-nitrobenzylmalonate into the spiran 
takes place with the intermediate formation of the corresponding 
amino- or diamino-esters; these are too unstable to be isolated in 
substance, but their formation is demonstrated by diazotisation 
and subsequent boiling of the diluted solutions of the reduction 
product whereby hydrocarbostyrildihydrocoumarin-3:3-spiran, 

C 6 H 4 <q. c 2 0 >C<q 0 . n 2 h >C 6 H 4 , slender, colourless needles, m. p. 

about 280° after previous softening, and bishydrocoumarin- 3 : 3- 

spiran , C 6 H 4 <Cq^ 2 q>C<Cqq # 2 q>C 6 H 4 , colourless plates, m. p. 237°, 

are obtained. H. W. 

A Method for Making Methyl-violet. Henry Jermain 
Maude Creighton (Proc. Nova Scotia Inst . Sci ., 1922, 15, [i], 57— 
61).—A method is described by which, by the oxidation of dimethyl- 
aniline with copper sulphate in presence of phenol and sodium 
chloride, methyl-violet, a mixture of the hydrochlorides of penta- 
and hexa-methylpararosaniline, can be obtained in 75—85% yield. 
[Cf. J. Soc. Chem. Ind ., 1922, 323a.] E. H. R. 

Behaviour of Azides of Acids. E. Oliveri-MandalI ( Gaz - 
zetta, 1922, 52, i, 101—106).—The formation of azides of carbamic 
acids by the interaction of alkylcarbimides with azoimide (Schroeter, 
A., 1909, i, 617; Oliveri-MandalI and Noto, A., 1913, i, 774; 
Oliveri-Mandakt and Calderaro, A., 1913, i, 961) is found to be a 
reversible reaction, R\N:CO+N 3 H NHR*CO*N 3 , since addition 
of phenylcarbylamine to a hot benzene solution of the azide results 
in the formation of 1-phenyltetrazole, owing to the fixation of the 
liberated azoimide by the carbylamine. Unlike the azides of 
carbamic acids, those of thiocarbamic acids, when heated in an 
indifferent solvent or in aqueous hydrochloric acid, yield poly- 
merides of the corresponding alkylcyanamides (Freund and Hempel, 
A., 1895, i, 193; Freund and Schwarz, A., 1897, i, 125; Oliveri- 
MandalI, A., 1914, i, 1144), derivatives of tetrazole thus being 
obtainable directly from thiocarbimides by means of the following 
reactions : (1) R-N:CS+N 3 H NHR-CS-N 3 (2) NHR-C:N, 

(3) NHR-C:N+N 3 H NHR-C(N 8 ):NH -> (4) N<^^ HR ; 

The reaction of ajoimide on methylthiocarbimide yields a com¬ 
pound, C a H 6 N 6 , which crystallises in small needles, m. p. 218°, 
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and is probably formed in accordance with the scheme NMe!C!NH+ 

N 3 H=NMe:C(N 3 )-NH 2 . 

In view of the formation of azides by treatment of the sodium 
derivative of azoimide with acid chlorides (Schroeter, A., 1909,. i, 
773), an attempt has been made to prepare nitrosoazide, OIN*N!N:N 

or OIN'N<C|J or by the action of nitrosyl chloride on 


sodium azoimide in ethereal solution. The readiness with which 
the action takes place and the liberation of nitrous oxide and 
nitrogen in equal volumes indicate the initial addition of azoimide 
to nitrous acid, thus : 0 ^H: 0 +N 3 H= 0 :NH(N 3 )* 0 H, the unstable 
additive compound then decomposing into HgO+Ng+NgO. A 
further proof of the instability of inorganic compounds containing 
the triazo-group is furnished by the results of several attempts 
to obtain the compound N 3 *OH by decomposing iodoazide (Hantzsch, 
A., 1900, ii, 274) by means of water and potassium hydroxide at 
low temperatures. T. H. P. 


Basic Properties of the Hydrazones. II. R. Ciusa and 
L. Vecchiotti ( Gazzetta , 1922, 52, i, 128—134; cf. A., 1921, i, 
749).—In the formation of an additive compound of a phenyl- 
hydrazone with one molecule of each of two aromatic polynitro- 
derivatives, one and the same compound results, no matter in 
which order the two polynitro-derivatives are added. 

In order to ascertain the influence of substitution of methyl 
for the methinic hydrogen of benzaldehyde phenylhydrazone on 
the coloration of the halochromic hydrochloride, the action of 
gaseous hydrogen chloride on benzaldehyde phenylmethylhydrazone 
in ethereal solution has been investigated. As with the phenyl¬ 
hydrazone, an orange-yellow hydrochloride is obtained, but on 
hydrolysis this yields, not the original phenylmethylhydrazone, 
but a compound, C 28 H 26 N 4 , which corresponds with two mols. of 
the phenylmethylhydrazone less one mol. of hydrogen and yields 
benzaldehyde and a compound, C 14 H 18 N 4 , when hydrolysed. The 
formation of the compound C 28 H 26 N 4 probably takes place according 

to the scheme: 2C 6 H 5 -NMe-N:CHPh —> 2CHPh:N-<^~^NHMe+ 

NHMe ~~ 

0 CHPh:N-/ VNMe-/ ^-N.'CHPh or 
JcHPhIN-/ ^-NMe-J . 

Under similar experimental conditions, anisaldehyde phenylmethyl¬ 
hydrazone yields a compound, C 46 H 16 0 2 N 2 , which is isomeric with 
.the phenylmethylhydrazidc of anisic acid. 

The additive compound, 

CHPh:N*NHPh,C 6 H 2 Cl(N0 2 ) 3 ,0H*C|H 2 (N0 2 ) 3 , 
formed by benzaldehyde phenylhydrazone witn picryl chloride and 
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picric acid, crystallises in lustrous, reddish-brown needles, m. p. 
94—95°. The additive compound, 

CHPh:N*NHPh,C 6 H 2 Cl(N0 2 )3,C 6 H 2 Me(N0 2 ) 3 , 
formed by the same hydrazone with picryl chloride and trinitro¬ 
toluene, forms reddish-brown needles, m. p. 82°. 

The compound C 28 H 2 «N 4 (vide supra) crystallises in small, white 
needles, m. p. 155°, and in acetic acid solution or when suspended 
in an acid medium rapidly turns successively green, blue, and 
violet. The compound Ci 4 H 18 N 4 rapidly reduces Fehling’s solution 
and yields a greenish-yellow, crystalline platinichloride , 
(C 14 H 18 N 4 ) 2 H 2 PtCl 6 . 

The compound C 15 H 16 0 2 N 2 (vide supra) crystallises in colourless 
needles, m. p. 233°. 

Benzophenonediphenylhydrazone , C 25 H 2 pN 2 , forms long, yellow 
needles, m. p. 145°, and, like tetraphenylnydrazine, yields coloured 
salts and xylene and formamidine solutions which become more 
highly coloured when heated, so that the base must be regarded 
as undergoing hydrolysis : CPh 2 !N*NPh 2 ^ CPh 2 IN*+*NPh 

T H p 

Amine-oxidation. III. Bivalent Nitrogen. Diarylacyl- 
hydrazyls. Stefan Goldschmidt and Karl Euler ( Ber ., 
1922, 55, fjB], 616—628).—The previous work on triphenylhydrazyl 
(A., 1920, i, 257) has been extended to a-acetyl(a-benzoyl)-diphenyl- 
hydrazyl and a-acetyl( a-benzoyl )-di-p-tolylhydrazyl. Evidence of 
dissociation rests partly on the failure of the solutions to obey 
Beer’s Law, but mainly on the behaviour towards nitric oxide and 
triphenylmethyl. Results of determinations of molecular weight 
also indicate dissociation, but these are interpreted with con¬ 
siderable reserve on account of the instability of the solutions. 
The following order of dissociability is given : aa'-diacetyltetra- 
phenyltetrazan < aa' - dibenzoyltetraphenyltetrazan < aa' - diacetyl- 
tetra-p-tolyltetrazan < aa'-dibenzoyltetra-p-tolyltetrazan. 

A suspension of monoacetylhydrazobenzene in cold benzene is 
converted by lead peroxide in the presence of solid potassium 
carbonate into aa' -diacetyl- aa' -tetraphenyltetrazan, 
NPhAc-NPh-NPh-NPhAc, 

colourless, prismatic crystals, m. p. 126° (decomp.). The substance 
dissolves in chloroform to a very pale violet-brown solution; in 
cold toluene, it forms a pale yellow solution which becomes brownish- 
violet when heated, returning to yellow when cooled, but the 
operation cannot be repeated indefinitely on account of its 
instability. The tetrazone, when dissolved in benzene, is imme¬ 
diately decomposed by dry hydrogen chloride into acetanilide and 
p-chloroazobenzene. It combines with nitric oxide, but the 
product could not be caused to crystallise. (Acetylhydrazobenzene 
and nitrous fumes give 'N-nitroso-’N'-acetylhydrazobenzene , a yellow, 
non-crystalline substance.) 

aa' -Dibenzoyl- aa'pp' -tetraphenyltetrazan, m. p. 114° (decomp.), is 
prepared by the oxidation of A-benzoylhydrazobenzene, m. p. 138°; 
it gives pale green solutions in benzene, toluene, or chloroform 
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which undergo rapid decomposition at the atmospheric tempera¬ 
ture. It combines readily with triphenylmethyl to give the com¬ 
pound CogH^ONg, prismatic plates, m. p. 165—166° (decomp.) 
after darkening at 120°. With nitric oxide, it yields the substance , 
^ 19 ^ 15 ^ 2 ^ 3 , yellow, prismatic leaflets, m. p. 104°. The action of 
lead peroxide on X-benzoylhydrazobenzene, m. p. 126° (cf. 
Biehringer and Busch, A., 1903, i, 296; Freundler, A., 1903, i, 
663) leads to the immediate formation of azobenzene. 

N’AcetylhydrazO’p-toluene (from p-hydrazotoluene and acetic 
anhydride at 40—50°), almost colourless, prismatic platelets, m. p. 
120°, is oxidised to aoc' -diacetyl- aa'pfJ' -tetra-p-tolyUetrazan, colourless 
prisms, m. p. 109° (decomp.). It dissolves in chloroform to an 
initially colourless solution which rapidly becomes brownish-violet. 
With triphenylmethyl it gives the compound Co K HooON«, colourless 
crystals, m. p 156-^157° (decomp.). 

Benzoyl-p-hydrazotoluene (cf. Biehringer and Busch, loc. cit.) is 
converted by lead peroxide into aLK-dibenzoyLxai'fifi'-tetra-p-tolyl- 
tetrazan , aggregates of needles, m. p. 115° (decomp.), which dissolves 
in organic media to solutions which are colourless initially, but 
very rapidly become green and are very unstable. It unites with 
triphenylmethyl to give the substance 64011340 X 2 , colourless, pris¬ 
matic crystals, m. p. 146—147° (decomp.) after becoming discoloured 
at 144°. H. W. 

Preparation of p-Nitrophenylhydrazine and other Aromatic 
Hydrazines. William Davies (T., 1922, 121, 715—721). 

Amine-oxidation. IV. Bivalent Nitrogen. aa-Diphenyl- 
p-trinitrophenylhydrazyl. Stefan Goldschmidt and Konrad 
Renn ( Ber ., 1922, 55, [J5], 628—643; cf. preceding page).— 
The elucidation of the exact relationship between triphenylhydrazyl 
and hexaphenyltetrazan (A., 1920, i, 257) is rendered difficult by 
the instability of these substances. The present communication is 
devoted to a description of attempts to prepare more stable 
hydrazyls, a suitable example being found in aa-diphenyl-P-trinitro- 
phenylhydrazyl, NPh 2 -NC 6 H 2 (N 0 2 ) 3 . . ., which exists entirely 
in the unimolecular form, and is so unusually stable that its 
molecular weight can be determined in solution with accuracy and 
certainty. The substance appears to be the nitrogen analogue 
of Schlenk’s tri-triphenylmethyl (A., 1910, i, 236). 

It is remarkable that the stability of the hydrazyls cannot be 
foretold from a consideration of the valency demand of the radicles 
and that they do not appear to conform to the regularities which 
have been established by Wieland for the dissociation of tetra- 
arylhydrazines. Signs of uniform behaviour can be detected 
within the group, but a general theory cannot be put forward 
until further members of the series have been prepared. 

o^-Diphenylhydrazine and p-benzoquinone give benzoquinone- 
diphenylhydrazone , NPh 2 *N:C 6 H 4 : 0 , m. p. 136°, which is smoothly 
reduced by ammonium sulphide in alcoholic solution to the corre¬ 
sponding leuco -compound, NPh 2 -NH*C 6 H 4 -OH; the latter is rather 
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unstable, particularly in the presence of alcohol or alkali hydroxide, 
and all attempts to methylate it were unsuccessful. 

os-Diphenylhydrazine reacts readily with picryl chloride in 
chloroform solution with almost quantitative production of 
c m-diphenyl-$-trinitrophenylhydrazine , NPh 2 \NII*C 6 H 2 (N0 2 ) 3 , long 
prisms, m. p. 172—173° (decomp.), which is reducea by stannous 
chloride and hydrogen chloride in the presence of ether to diphenyl- 
amine and tetra-aminobenzene. When dissolved in dry chloro¬ 
form it is oxidised readily by lead peroxide in the presence of 
anhydrous sodium sulphate to cL<x-diphenyl-$4rinitrophenylhydrazyl, 
violet-black prisms which show a remarkable resemblance to 
potassium permanganate. The substance dissolves in all media 
with the formation of violet solutions similar to those of perman¬ 
ganate ; the colour of thes6 shows no diminution in intensity when 
they are cooled in a mixture of ether and carbon dioxide, thus 
showing the degree of dissociation to remain 'unchanged at this 
low temperature. The solutions are, in general, remarkably stable, 
but decomposition occurs slowly when they are exposed to direct 
sunlight. The radicle converts quinol into quinone and is itself 
reduced to aa-diphenyl-fJ-trinitrophenylhydrazine, the change in 
colour being so sharp that solutions of the hydrazyl can be titrated 
with standard quinol solutions. 

The hydrazyl reacts very readily with bromine in chloroform 
solution, giving the substance, C 6 H 4 Br‘NPh-NH*C 6 H 2 (N0 2 ) 3 , slender 
needles, m. p. 179—180° (decomp.) after previous softening; the 
constitution of the compound follows from the observations that 
it can be oxidised to a radicle and that it is reduced to tetra-amino¬ 
benzene and bromodiphenylamine, colourless needles, m. p. 64°. 

In contrast to other radicles containing bivalent nitrogen, the 
hydrazyl does not unite with nitric oxide. It reacts with tetra- 
phenylhydrazine in boiling toluene (under these conditions the 
latter suffers incipient dissociation); the product, however, is not 
formed by the expected union of the radicles. The hydrazyl 
behaves as a dehydrogenating agent, being itself converted into 
the corresponding hydrazine and transforming the tetraphenyl- 

hydrazine into 5:10-diphenyldihydrophenazine, 

m. p. 169—174°. It exerts a similar action towards amines and 
phenols, but the products have not been investigated closely. 

Diphenyltrinitrophenylhydrazyl and triphenylmethyl give a 
compound , C 37 H 27 0 6 N 6 , short, yellowish-red prisms, m. p. (indefinite) 
182—183° (decomp.); which cannot have the expected constitution, 
NPh2*N(CPh 3 )’C 6 H 2 (N0 2 ) 3 , since it is readily oxidised to a violet 
radicle. It is therefore assumed that wandering of the triphenyl¬ 
methyl group has occurred (cf. Wieland, A., 1919, i, 324) with the 
production of the compound, CPh 3 'C 6 H 4 *NPh*NH*C e H 2 (N0 2 ) 3 . 
Simultaneously, dehydrogenation of the triphenylmethyl must 
have taken place, since a considerable proportion of the hydrazyl 
is recovered as hydrazine; this side of the reaction has not been 
investigated completely. 

Diphenyltrinitrophenylhydrazyl, dissolved in benzene, reacts 
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readily with nitrogen peroxide, yielding $-hydroxy-aL<x-dipJienyl-$- 
trinitrophenylhydrazine , NPh 2 *N(OH)*C 0 H 2 (NO 2 ) 3 , large, red crystals 
with a bluish-black glance, m. p. (indefinite) 156—157° (decomp.), 
after softening and darkening at 145°. The course of the change 
is probably represented by the scheme NPh 2 *N*C 6 H 2 (N0 2 ) 3 
NPh 2 -N(-0-N:0)-C 6 H 2 (N0 2 ) 3 NPh 2 -N(0H)-C 6 H 2 (N0 2 ) 3 . The 

constitution assigned to the compound is based on the following 
observations. It is an acid which dissolves in sodium carbonate 
to a red solution; it does not yield diphenylamine, tetra-amino- 
benzene, or p-hydroxy diphenylamine when reduced. It is oxidised 
by lead peroxide to a substance , C 1 oH 12 0 7 N 6 , short, blackish-green 
prisms, m. p. 198° (decomp.), which gives red solutions in organic 
media. Since it reacts only slowly and gradually with bromine, 
the substance is regarded as a radicle containing quadrivalent nitro¬ 
gen, NPh 2 *N(!0) # C 6 H 2 (N0 2 ) 3 . The investigation of the substance is, 
however, not yet concluded. H. W. 

Amine-oxidation. V. Action of Tetranitromethane on 
Triphenylhydrazine. Stefan Goldschmidt and Konrad Renn 
(Ber , 1922, 55, [J5], 644—647).—In the hope of obtaining well- 
crystallised additive compounds of triarylhydrazines, the action of 
tetranitromethane on triphenylhydrazine dissolved in anhydrous 
ether has been investigated; the product , bluish-green, lustrous 
leaflets, decomp. 107°, appears to have the constitution, 
NPh 2 -N:C 6 H 4 :C(N0 2 ) 2 . 

It liberates two atomic proportions of iodine from acidified potass¬ 
ium iodide solution and thereby becomes reduced to the leuco- 
compoundj G 19 H 1 g0 4 N 4 , colourless crystals, m. p. 85° (decomp.), after 
darkening at 75 , in a capillary tube filled with carbon dioxide; 
the latter substance is isolated by reduction of an ethereal solution 
of the primary compound with zinc dust and glacial acetic acid. 
More drastic reduction of the quinone with stannous chloride gives 
diphenylamine and the compound NPh 2 'NH*C 0 H 4 *CHIN*OH, yellow 
crystals, m. p. 175°. The position of the ,’C(N0 2 ) 2 group is not 
established definitely. H. W. 

Action of Mercuric Acetate on certain Aminoazo-com- 
pounds. L. Vecchiotti ( Oazzetta , 1922, 52, i, 137—139).—The 
interaction of mercuric acetate and aminoazobenzene in aqueous 
alcoholic solution yields the brown compound , C 12 H 10 N 3 *Hg*OAc, 
m. p. 174°, which blackens and decomposes in light. 

The action of mercuric acetate on chrysoidine under similar 
conditions yields: (1) Dimercuridiaminoazobenzene diacetate , 
C 12 H 10 N 4 (Hg*OAc) 2 , which crystallises in violet-red scales, m. p. 
186°. (2) Monomercuridiaminoazobenzene acetate , C 12 H 11 N 4 *Hg*OAc, 
which forms an orange-red powder, m. p. 165°. (3) The compound 
(C 12 H n N 4 ) 2 Hg, which crystallises in dark red needles, m. p. 110°. 

T. H. P. 

Mobility of Protein Ions. Wolfgang Pauli (Biochem. Z., 
1922,127, 150—155).—Potentiometric experiments on the chlorides 
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of basic proteins at constant temperature show that the mobility 
of the protein kation increases to a maximum with increasing 
concentration of the acid added, due to an increase in the equi- 
valerfce of the protein ion. This applies to horse serum-albumin, 
glutin, and glutose. For acidic proteins, casein, globulin, fibrin, 
which form neutral salts with alkali, conductivity measurements 
are applicable. Casein forms a tervalent and globulin a quadri¬ 
valent anion. H. K. 

Are the Carbohydrate Groups which appear in the Acid 
Hydrolysis of Blood Globulin a Fission Product of the Protein 
Molecule ? Leo Langstein (Biochem. Z., 1922, 127, 34—37).— 
Carefully purified globulin on hydrolysis by dilute sulphuric or 
hydrobromic acid gives between 0*5 and 1% of reducing substances 
with a positive fermentation test. The carbohydrate is considered 
to be an essential constituent of the globulin mblecule. H. K. 

Casein from Cow’s Milk. B. Bleyer and R. Seidl (Bio¬ 
chem. Z ., 1922, 128, 48—75).—A comparison has been made 
of two specially purified caseins, one prepared by the action of 
lactic acid on milk and the other by the action of rennin. The 
acid-casein contained 15*5% N and rennin-casein 15*64%. The 
equivalent weight of both caseins was 1145 when neutralised 
to phenolphthalein by alkali hydroxides, ammonia, or alkaline- 
earth hydroxides. When excess of the two caseins was shaken 
with increasing amounts of calcium, strontium, or barium hydroxides 
at constant temperature, the ratio of the alkali taken up by the 
caseins to the amount left free in the solution was a constant 
(Henry’s law). When shaken with increasing content (N /2500 
to N/ 100) of hydrochloric, sulphuric, lactic, or acetic acid the 
rennin-casein absorbed more of each of the acids than the acid- 
casein. Henry’s law was obeyed for the highest dilutions of acids, 
but at higher concentrations the relation is one of adsorption. 

H. K. 

The Thermostable Active Agent of Pig’s Pancreas. Walter 
Jones (J. Biol. Chem ., 1922,50,323—328).—Evidence is now adduced 
to show that hydrolysis of yeast-nucleic acid into its nucleotides 
by boiled pancreas extract (A., 1920, i, 687) does not produce any 
increase in the titratable acidity of the solution, although addition 
of adenine nucleotide to the digested solution increases the titrat¬ 
able acidity by an amount which agrees with that calculated from 
the weight added. Levene’s criticism (A., 1921, i, 821) of the 
author’s formula for yeast-nucleic acid can, therefore, no longer be 
maintained. E. S. 

Histopeptone. K. Felix (Z. physiol Chem., 1922, 119, 66 — 
71).—Histopeptone is a homogeneous substance. The figures 
obtained for the hexone bases agree with those obtained by Kossel. 
No new substances could be obtained by fractionating the peptone 
by “ salting out ” or by precipitation by the silver-baryta method 
at different hydrogen-ion concentrations. S. S. Z. 
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The Action of Pepsin and Trypsin on Diastase. W. Bieder- 
mann (Biochem. Z., 1922, 127, 38—46)—Experiments with salivary 
diastase show that the enzyme is destroyed by pepsin, but not by 
trypsin. H. *K. 

Asymmetric Syntheses by means of Enzyme Action. IV. 

L. Rosenthaler (Fermentforach., 1922, 5, 334—341; cf. A., 1909, 
i, 74, 622; 1910, i, 603).— A dextrorotatory nitrile is obtained by 
the action of hydrocyanic acid in the presence of emulsin on citron- 
ellal, isovaleraldehyde, or p-tolualdehyde, whereas o-chlorobenz- 
aldehyde gives a dextrorotatory product. The nitrile obtained 
from o-methoxysalicylaldehyde, benzoyl-o-methoxysalicylaldehyde, 
or benzoyl vanillin is optically inactive. 

The optical activity of the products obtained from i'sovaler- 
aldehyde, heptaldehyde, benzaldehyde, anisaldehyde, cinnam- 
aldehyde, citral, or citronellal attains a maximum value after a 
given interval of time and subsequently diminishes; the rates of 
increment and decrement vary greatly with the different aldehydes. 

The possibility that emulsin not only catalytically accelerates the 
formation of nitrile but also causes a displacement of the equilibrium 
towards the nitrile side has been discussed previously; with acet¬ 
aldehyde and isobutaldehyde, this displacement is not very marked, 
whereas with benzaldehyde the results are not uniform, although in 
one instance a pronounced displacement was observed. 

The addition of hydrocyanic acid to acetaldehyde, isobutalde- 
hyde, and benzaldehyde is a reaction of the second order; in the 
presence of emulsin this is not strictly the case, since the 44 con¬ 
stants ” generally diminish regularly, thus indicating a consump¬ 
tion or inactivation of the catalyst (cf. Nordefeldt, this vol., i, 66). 
The action of hydrocyanic acid on acetaldehyde, isobutaldehyde, 
benzaldehyde, anisaldehyde, or o-nitrobenzaldehyde in the presence 
of sodium hydroxide is termolecular, but the mode of action of the 
alkali hydroxide has not yet been elucidated. H. W. 

Carboligase. III. Carl Neuberg and Heinz Ohle ( Biochem . 
Z. t 1922, 127, 327—339; cf. A., 1921, i, 480; this vol., i, 305).— 
The product arising from benzaldehyde and pyruvic acid under 
the influence of carboligase has now been shown to have the consti¬ 
tution Z-OH’CHPlrCOCHg. On treatment with magnesium phenyl 
bromide, it gives d-a(3-dihydroxy-ap-diphenylpropane, m. p. 83—84°, 
[a]If +45*1° in alcohol, +31*85° in acetone (cf. McKenzie and 
Wren, T., 1910, 97, 473). Further treatment with dilute sulphuric 
acid gave a-methyldeoxybenzoin. The racemic substances, 
OH*CHPh*CO'CH 3 and Ph'CO*CH(CH 3 )*OH, stated to have been 
synthesised by previous workers, are now shown to be the same 
substance, probably an equilibrium mixture of the two. H. K. 

Artificial Zymogens. II. Martin Jacoby (Biochem. Z., 
1922, 128, 80—88; cf. A., 1920, i, 690).—More nickel is taken up 
by a urease solution than by water, as is indicated by Tschugaev’s 
test. The longer a urease solution is kept in contact with nickel 
powder or nickel oxide, the greater is the falling off of enzymic activity 
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due to formation of artificial zymogen. The filtrates from such 
solutions are restored to their original or slightly greater activity 
by potassium cyanide. H. K. 

Artificial Zymogens. III. Martin Jacoby and T. Shimizu 
(Biochem . Z., 1922, 128, 89—94).—Metallic nickel, cobalt, copper, 
and zinc inactivate urease, but iron is without action. Cobalt, 
copper, and zinc act more quickly than nickel, and in the case of 
cobalt and copper, the quantity of artificial zymogen which can be 
reactivated by potassium cyanide or glycine falls off rapidly with 
time. H. K. 

Artificial Zymogens. IV. Inactivation and Reactivation 
of Takadiastase. Martin Jacoby and T. Shimizu ( Biochem . Z ., 
1922, 128, 95—99).—Diastase solution is not inactivated by con¬ 
tact with metallic iron, nickel, copper, or cobalt. Inactivation 
by mercuric chloride is temporary, being restored by potassium 
cyanide. H. K. 

Adsorption of Ferments and Zymogens. I and II. Martin 
Jacoby and T. Shimizu (Biochem. Z., 1922, 128, 100—102, 103— 
107).—I. Tribasic calcium phosphate partly adsorbs urease, but 
does so more completely in the presence of electrolytes. Urease 
inactivated by nickel or cobalt is completely adsorbed and is re¬ 
activated by potassium cyanide. Dibasic calcium phosphate has 
no action. 

II.—Urease solution treated with an alcoholic solution of choles¬ 
terol and filtered loses activity, the precipitate being very slightly 
active and the filtrate slightly active, but having its activity 
restored by glycine or serum. An inactivated urease (by nickel), 
when treated with cholesterol and filtered, passes unchanged into 
the filtrate and is reactivated by glycine or potassium cyanide. 

H. K. 

The Influence of Cobaltammines on the Action of Catalase 
and Amylase. Eberhard Funk (Biochem. Z., 1922, 128, 108— 
118).—Hexamminecobaltic chloride, nitropentamminecobaltic chlor¬ 
ide, dinitrotetramminecobaltic chloride, trinitrotriamminecobalt, 
potassium tctranitrodiamminecobaltate, and sodium cobaltinitrite 
inhibit the action of catalase, the inhibition increasing with decrease 
in the number of ammonia groups. In the presence of a phosphate 
buffer, P,i about 7, the earlier members of the series no longer 
inhibit. Unlike catalase, amylase (takadiastase) has its action 
accelerated by this series of complex salts. H. K. 

Preparation of Derivatives of 3 : 3'-Diamino-4 :4'-dihydr- 
oxyarsenobenzene. Georg Speyer-Haus (Brit. Pat. 155577).— 
Derivatives of salvarsan which are stable in aqueous solution are 
obtained by dissolving together equal weights of the methylene 
sulphoxylate of 3 : 3'-diamino-4 : 4'-dihydroxyarsenobenzene and 
its sodium salt or the complex silver compound of the sodium salt. 
That new chemical compounds are thereby formed is proved by 
the fact that the resulting solutions no longer give precipitates with 

VOL. CXXII. i. 8 
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carbon dioxide, and the silver solution gives no precipitate with 
sodium chloride. The solutions keep unchanged for many hours 
without formation of any precipitate or increase in toxicity or any 
loss of therapeutic activity. G. F. M. 

Aromatic Compounds of Antimony. V. Differing Be¬ 
haviour of Lithium Hydroxide from that of Sodium or 
Potassium Hydroxide in the Hydration of Polymeric Aryl- 
stibinic Acids. Hans Schmidt (Bar., 1922, 55, [JB], 697—701; 
cf. A., 1920, i, 900).—It has been shown previously that a solution 
of trimeric phenylstibinic acid appears to be neutralised initially 
by one molecular proportion of sodium hydroxide (indicator, phenol- 
phthalein) but that in course of time further quantities of alkali 
hydroxide are required until, finally, nearly three molecular 
proportions have been added. The phenomenon has been regarded 
as a fission of the trimeric to the monomeric form. Potassium 
hydroxide resembles sodium hydroxide in its behaviour, but the 
acid appears capable of neutralising only a markedly smaller pro¬ 
portion of lithium hydroxide, with which hydration seems only to 
proceed to the dimeric stage : (PhSbOg^^fPhSbOg^+PhSbOg. 
p-Aminophenylstibinic acid resembles the parent acid closely in 
its behaviour. On the other hand, p-chloro-, m-nitro-, and p-chloro- 
ra-nitro-phenylstibinic acids are hydrated by lithium hydroxide in 
the same manner as by sodium hydroxide. A satisfactory explan¬ 
ation of the differing behaviour of the various alkali hydroxides 
cannot at present be given. H. W. 


Physiological Chemistry. 


Comparative Investigations on the Blood Sugar Content 
of the Arterial and Venous Vascular Systems. Karl Turban 
(Z. physiol. Chem., 1922, 119, 4—10).—The sugar content of the 
arterial and venous blood of starving and fed dogs was studied. 
Generally the arterial blood showed a higher sugar content than 
venous blood. S. S. Z. 

Blood Sugar. I. A Critical Survey of the Methods of 
Estimation of Blood Sugar and of the “ Threshold M Concept. 

Max Rosenberg (Arch. expt. Path. Pharm. } 1922, 92, 153—164).— 
The methods dealt with are those of Bang and of Bertrand. The 
sources of error are considered and stress is laid on the importance 
of making the estimations under basal physiological conditions, 
and on the advisability of estimating the sugar of the plasma 
rather than that of the whole blood. 

From a consideration of the available literature the author con¬ 
cludes that the threshold value is not a constant in any individual, 
but varies with the physiological needs of the organism as a whole. 

C. R. H. 
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Influence of Amino-acids and Fatty Acids on the Regulation 
of the Blood Sugar. Leo Pollak ( Biochem. Z., 1922, 127, 
120—136).—Subcutaneous injection into normal rabbits of 1 gram 
of glycine, alanine, or asparagine produced hyperglycaomia, as also 
does Witte peptone, but not leucine. Hyperglycsemia is also pro¬ 
duced by saturated fatty acids with an uneven number of carbon 
atoms, those with an even number being inactive. Previous or 
simultaneous injection of ergotamine (Sandoz) completely inhibits 
the hyperglycaemia. The effect is in each case attributed to mobil¬ 
isation of glycogen due to stimulation of the sympathetic nerve- 
endings. H. K. 

The Ammonia Content of Blood. Thomas P. Nash, jun., 
and Stanley R. Benedict ( J. Biol. Chem., 1922, 51, 183—185).— 
Further experiments are described confirming the conclusion that 
ammonia is formed by the kidney (cf. this vol., i, 191). E. S. 

The Amino-acid Nitrogen Content of the Blood. Seizaburo 
CSOkada and Toworu Hayashi (J. Biol. Chem., 1922, 51, 121— 
133).—Estimations were made of the amino-acid nitrogen content 
of the blood in certain pathological cases, and in animals under 
experimental conditions. No increase was observed following 
subcutaneous injection of adrenaline or pituitrin or removal of 
the* thyroid gland. Increases were, however, observed after injec¬ 
tion of pilocarpine and after removal of the kidneys, whilst complete 
removal of the pancreas produced a transient rise. The amino- 
acid content of human blood varies with the number of white 
corpuscles, in which the amino-acids appear to be concentrated. 
It is suggested that the nuclei are responsible for this concentration. 

E..S. 

The Effect of Carbon Monoxide, Illuminating Gas, and 
Benzene on Blood Coagulation Time. H. S. Forbes and Louise 
Hompe (J. Ind. Hyg., 1921, 3, 213—216).—Experiments showed 
no constant change of coagulation time in the blood of cats gassed 
with these gases. The prothrombin content of the blood was 
unaltered; there was no evidence of haemolysis or of blood destruc¬ 
tion. The condition of coma found in fatal human cases of illumin- 
ating gas poisoning could not be duplicated in cats. They died in 
the gas or recovered entirely. Chemical Abstracts. 

Separate Analyses of the Corpuscles and the Plasma. 

Hsien Wu (J. Biol. Chem., 1922, 51, 21—31).—The system of 
blood analysis developed by Folin and Wu (A., 1919, ii, 308; 
A., 1920, ii, 337) may be applied to the corpuscles and plasma 
separately. From the results of analyses of normal human blood 
the following approximate ratios, representing the concentration 
in the plasma to that in the corpuscles, are given for the various 
constituents: urea 1:1, sugar 1:1, uric acid 2:1, chloride 2:1, 
amino-acids 1 : 2. Creatine is practically absent from the plasma, 
whilst undetermined non-amino-nitrogen, which, it is suggested, 
represents peptides and peptones, is confined almost entirely to 

s 2 
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the corpuscles. These and other results indicate the desirability 
of substituting plasma analysis for whole blood analysis. E. S. 

Fixation of Quinine by Corpuscles and its Action on Cell 
Respiration. P. Rona and E. Bloch (Biochem. Z., 1922, 128, 
169—184; cf. A., 1922, i, 65).—The red blood-corpuscles of birds 
and of mammals are permeable to quinine and its salts, but yeast- 
cells are only permeable to quinine. On the respiration of cor¬ 
puscles, the base alone has an inhibitory action, the first effect 
being to accelerate respiration, followed by inhibition of respiration 
until an equilibrium is reached where the respiration attains a 
constant value with time. At this point the inhibition is pro¬ 
portional to the concentration of the quinine. H. K. 

The Non-hsemoglobin Nitrogen Content of Corpuscles, 
a Contribution to the Nitrogen-metabolism of Tissues. 

Rudolf Schoen (Biochem. Z., 1922, 128, 293—309).—The author 
has estimated the nitrogen content, by Bang’s micro-Kjeldahl 
method of analysis, of washed and dcfibrinated blood-corpuscle^j 
of normal and pathological cases. The haemoglobin content, the 
volume, and the number of the corpuscles have been estimated 
simultaneously. As the nitrogen content of haemoglobin is known, 
an approximate value for the non-hsemoglobin nitrogen can be 
obtained. For normal men, one million corpuscles contain 
0*00563 mg. of nitrogen, for women 0*00527. The value is not 
subject to much variation. H. K. 

The Glycogen Content of White Blood-corpuscles. J. de 

Haan (Biochem. Z., 1922, 128, 124—143).—By means of a micro¬ 
method for the estimation of glycogen depending on the use of 
Pfluger’s method and Bang’s method for the estimation of the 
dextrose produced on hydrolysis, the author has examined the 
glycogen content of the Jeucocyfes with special reference to their 
iodophilic properties. The glycogen content of leucocytes from 
serous exudates from rabbits and goats is between 1 and 2%, 
and is uninfluenced by injections of starch or dextrose. In vitro, 
however, the glycogen content of leucocytes quickly falls off, due 
probably to lysis, unless fixed by some reagent, when it becomes 
resistant to diastase. The normal leucocytes of the blood of the 
horse and of the pig contain about 1% of glycogen, which is the 
sole glycogen in the blood. H. K. 

Comparison of the Viscosity and Velocity of Ultra-filtration 
of Serum. Alexander Ellinger and S. M. Neuschlosz (Bio¬ 
chem. Z., 1922, 127, 241—254).—A comparison of the relative 
viscosities of serum-Ringer solution mixtures and their relative 
velocities of ultra-filtration shows a relationship to exist but no 
exact inverse proportionality. With increasing P iX of the solution, 
the velocity of ultra-filtration falls off and the viscosity increases. 
Anions increase the viscosity of inactivated horse-serum in the 
order citrate > sulphate > acetate > Cl > Br > I > SCN. The presence 
of small quantities of caffeine may raise or depress the viscosity, 
depending on the P H of the solution. H. K. 
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Water and Ionic Distribution in the Organism. Heinrich 
Reichel (Biochem. Z., 1922, 127, 322—326).—The change of 
colour of a dialysed serum solution containing methyl-orange on 
addition of sodium chloride is attributed to a new distribution 
of the indicator between what the author regards as practically 
anhydrous emulsoid phase and the aqueous solution. H. K. 

The Influence of Radiations on the Hydrolysis of Fats. 

Ludwig Pincussen and J. L. Anagnostu ( Biochem. Z., 1922, 
128, 268—273).—Butyrin or tributyrin in aqueous solution, ex¬ 
posed to the light of an arc or incandescent lamp, with or without 
the addition of sensitising dyes (eosin or methylene-blue) are 
unchanged, as is shown by measurements with the viscostalagmo- 
meter. The hydrolytic action of normal rabbit’s serum on butyrin 
or tributyrin falls off slightly on exposure to an incandescent 
lamp, but is unchanged under Rontgen radiation. Experiments 
on exposure of rabbits to various sources of radiation are interpreted 
in a somewhat similar manner. H. K. 

Distribution of Enzymes in the Alimentary Canal of the 
Chicken. Robert Henry Aders Plimmer and John Lewis 
Rosedale ( Biochem. J., 1922, 16, 23—26).—In the crop of the 
chicken diastase, lactase, and a weak peptic enzyme are present; 
in the proventriculus, a peptic enzyme; in the pancreas, diastase, 
lipase, and proteoclastic enzymes which act in neutral, acid, and, 
particularly, alkaline media; in the whole intestine, invcrtase, 
diastase, and peptic and tryptic enzymes; in the duodenum, 
peptic and tryptic enzymes; and in the caeca, diastase. 

W. 0. K. 

Intestinal Saccharase. E. Knaffl-Lenz (Z. physiol. Chem ., 
1922, 119, 60—65).—The surviving intestine of the rabbit can invert 
sucrose. The inversion velocity is of the same order of magnitude 
as that obtained by Euler and Svanberg with minced pig’s intestine. 
The inversion velocity is one-half the normal after the intestine is 
irrigated, which shows that the enzyme is secreted by the cells 
in the intestine. S. S. Z. 

The Role of Acid in Carbohydrate Metabolism. V. The 
Action of Acid and Alkali on the Carbohydrate Metabolism 
of Yeast-cells. H. Elias and St. Weiss (Biochem. Z., 1922, 127, 
1 —12).—By treatment with acid, the glycogen content of yeast- 
cells remains unaltered, but with alkali the glycogen increases 
and at higher concentrations of alkali passes into the surrounding 
fluid. The increase of glycogen is not at the expense of the sugar, 
but of protein, as is demonstrated by the increase in non-precipitable 
nitrogen. H. K. 

Carbohydrate Metabolism. III. A Study of Urinary 
Sugar Excretion in Twenty-six Individuals. Isaac Neuwirth 
(J. Biol. Chem., 1922, 51, 11—16).—An extension of work previously 
described (Benedict, Osterberg, and Neuwirth, A., 1918, i, 322) to 
a larger number of individuals. E. S. 
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The Relations between Fats and Carbohydrates. Hans 
Muller (Helv. Chim. Acta , 1922, 5, 163—166).—Whilst much light 
is thrown on the metabolic relationships of carbohydrates to pro¬ 
teins by the interconversions of alanine and lactic acid (Neuberg 
and Langstein, Arch. Anat. Physiol ., 1913, Supply 514; Embden 
and others, A., 1911, ii, 53; 1912, ii, 278, 279), less is known in 
regard to the fats, which mostly contain an even number of carbon 
atoms, and of which p-oxidation furnishes only compounds con¬ 
taining two carbon atoms. It is probable, however, that S- 
oxidation may occur (Spiro, this vol., i, 489) furnishing, for 
example, succinic and butyric acids. The organism contains an 
oxydase by which succinic acid can be converted into fumaric 
acid (Battelli and Stern, A., 1911, ii, 132); the latter has been 
detected in fresh meat (Einbeck, A., 1914, i, 773) and is now 
stated rapidly to furnish carbon dioxide and lactic acid when its 
sodium salt is treated with fresh yeast. This observation explains 
the “ gluconeogeny ” arising from succinic and fumaric acids 
(Cremer, Berl. klin. Woch ., 1913, 50, 1457). The formation of 
lactic acid from succinic acid is to some extent analogous to that 
of acetone from butyric acid. Since acetone may also be produced 
from proteins (Friedmann, A., 1908, ii, 719; 1913, i, 1277), and 
succinic acid is an oxidation product of glutamic acid (Neuberg 
and Ringer, A., 1915, i, 1046), the question arises as to whether 
the above observations are not applicable to the question of protein 
metabolism. J. K. 

The Biological Difference of Stereoisomerides. A. Juno 
and H. Muller (Helv. Chim. Acta , 1922, 5, 239—243).—Fumaric 
acid, but not its stereoisomeride, maleic acid, can give rise to “ glu¬ 
coneogeny ” (Cremer, Berlin, klin. Woch., 1913, 50, 1457). Further, 
the formation of lactic acid (into which fumaric acid is convertible 
by a carboxylase in yeast), in the organism of starving dogs suffering 
from phosphorus poisoning is suppressed in favour of gluconeogeny 
by administration of phlorricin. The connexion between the con¬ 
version of fumaric acid into lactic acid and gluconeogeny is borne 
out by the fact that yeast has no action on maleic acid. This, 
rather than their relative toxicities (Cremer, loc. cit.), is the cause 
of their different gluconeogenetic properties. Further, it is shown 
that whilst fumaric acid facilitates fermentation, maleic acid 
inhibits it. Malic acid is fermented even more rapidly than fumaric 
acid, a fact which supports the view, arrived at from other con¬ 
siderations, that the latter, rather than the former, represents the 
primary product of the metabolism of succinic acid. The fact 
that p-hydroxy butyric acid is easily fermented whilst crotonic 
acid is unchanged points to the same conclusion. Acrylic and 
cinnamic acids are unaffected by yeast. J. K. 

Reductions and Oxidations and a Coupled Reaction in 
the Intermediary Metabolism of the Animal Body. F. 

Knoop (Biochem. Z ., 1922, 127, 200—209).—When a-amino-y- 
phenylbutyric acid was administered orally to a dog, the A-acetyl 
derivative was excreted in the urine in proportionate amount. 
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If there be administered simultaneously pyruvic, butyric, or acetic 
acid the increase of acetylated product is respectively 50%, 18%, 
nil. Pyruvic acid is therefore the acetylating agent of the body. 
The amino-acid is oxidised to an imino-acid which combines with 
loss of carbon dioxide to yield the acetyl derivative of the amino- 
acid. H. K. 

Observations on Sugar Synthesis. I. J. K. Parnas and 
Richard Wagner ( Biochem . Z ., 1922, 127, 55—65).—A nine- 
year-old girl with a liver tumour had an abnormal sugar metabolism 
as indicated by negligible content ^ of sugar in the blood after a 
fast (morning) and a urine rich in acetone. After a meal rich in 
carbohydrate the blood sugar rose to as high as 0*4%. This 
lasted a considerable time with absence of ketonuria, but with 
pronounced glycosuria. Administration of adrenaline showed no 
effect on the normal sugar content, but feeding with the following, 
proteins, glycine, alanine, glutamic acid, calcium lactate, caused 
an increase of sugar in the blood to about 0*1%. Administration 
of fats in the aglycaemic condition failed to produce sugar in the 
blood. H. K. 

Metabolism of Sulphur. IV. The Oxidation of Cystine 
in the Animal Organism. Howard B. Lewis and Lucie E. 
Root (J. Biol. Chem ., 1922, 50, 303—310).—The administration 
of phenylcarbamido-cystine, both orally and subcutaneously, to 
rabbits was found to produce an increase in the unoxidised sulphur 
content of the urine. Using cystine under the same conditions, 
no such increase was observed, the sulphur in this case being 
eliminated as sulphate. Protection of the amino-group thus 
prevents oxidation of the cystine molecule, a result which indicates 
that deamination precedes, or is connected with, oxidation of the 
sulphur. A slight increase in the sulphate content of the urine 
which was observed after oral administration of phenylcarbamido- 
cystine is attributed to bacterial action. E. S. 

The Transportation, Retention, and Excretion of Carbo¬ 
hydrates. Otto Folin and Hilding Berglund (J. Biol. Chem., 
1922, 51, 213—273).—A critical review of the more important 
literature of the subject is given. In the experiments performed, 
estimations were made of the sugar content of blood and urine 
after ingestion of various carbohydrates. Lower values than 
those given by other investigators were obtained for blood sugar, 
a result which is attributed to the absence from the subjects 
employed of emotional complications. With the exception of one 
case of renal glycosuria (subnormal renal threshold), and in the 
absence of emotional hyperglyceemia, no glycosuria was obtained 
after the ingestion of pure dextrose in amounts up to 200 grams. 
Following every ordinary carbohydrate meal, however, a definite 
glycuresis (Benedict, Osterberg, and Neuwirth, A., 1918, i, 322) 
was obtained, which was found to be independent of the level 
of blood sugar. This, apparently, is due to the absorption and 
excretion of sugars other than dextrose and leevulose, of unusable 
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materials present in food or produced from it during preparation, 
and to products of endogenous metabolism. The sugar of normal 
urine thus consists of a variety of carbohydrate products and 
derivatives. 

A renal threshold analogous to, but independent of, that of 
dextrose exists for laevulose, but not for galactose or lactose. The 
utilisation of galactose depends on the amount of dextrose available. 

The failure of sugar to accumulate in the blood is considered 
to be due, in the first place, to absorption by the tissues rather 
than to glycogen formation. When the tissues are well supplied, 
the need for sugar transportation ceases. Hypoglycsemia is prob¬ 
ably a reflection of this, and is thus a normal consequence of 
carbohydrate ingestion. 

The distribution of blood sugar between plasma and corpuscles 
is almost uniform during fasting, but varies irregularly at other 
times. Hydrolysis usually diminishes the sugar content of the 
plasma and increases that of the corpuscles. The latter, therefore, 
probably contain polysaccharides. E. S. 

The Value of Gelatin in Relation to the Nitrogen Require¬ 
ments of Man. Robert Robison (Biochem. J ., 1922, 16, 111— 
130).—On a diet practically free from nitrogen, a certain minimum 
amount of nitrogen, derived from the tissues of the body, is used 
and excreted. If a diet otherwise equivalent but containing 
nitrogen in the form of gelatin be given there is a saving in the 
body-nitrogen so used. By feeding on diets containing, in the 
gelatin, 4*88 grams, 7*54 grams, and 12'00 grams of nitrogen per 
day, the author has found, after making certain allowances, a 
saving of between 11*9 and 15*9%, 0 and 5*3%, 8*1 and 14*7%, 
respectively, of the minimum body-nitrogen. 

The ratio of the nitrogen balance (nitrogen intake minus nitrogen 
output in urine) to the creatinine nitrogen is found to be fairly 
constant, and to be equal to that ratio as determined by McCollum 
(A., 1912, ii, 72) for the pig. W. 0. K. 

Conditions of Inactivation of the Accessory Food Factors. 

Sylvester Solomon Zilva (Biochem. J., 1922, 16, 42—48).—The 
accessory food factors in cod liver oil and in decitrated lemon 
juice are easily destroyed by ozone at the ordinary temperature, 
whereas autolysed yeast retains its activity under exposure to 
ozone. Passing air through decitrated lemon juice at the ordinary 
temperature, or through cod liver oil at 120°, destroys their active 
factors. Ultra-violet rays have no effect on the accessory food 
factors in the absence of air. The effect of boiling is apparently 
due to oxidation as the potency of decitrated lemon juice is not 
destroyed by boiling in an atmosphere of carbon dioxide. It 
also retains its activity to a very considerable extent after hydro¬ 
lysis for five hours by 2iV-hydrochloric acid in an atmosphere of 
carbon dioxide. W. 0. K. 

Calcium in Egg-shell Formation. G. D. Buckner, J. H. 
Martin, W, C. Pierce, and A. M. Peter (J. Biol. Chem . } 1922, 
51, 51—54).—The experiments described indicate that hens can 
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utilise calcium carbonate for the production both of egg-shell and 
bones, whilst tricalcium phosphate can be utilised for the latter 
purpose only. E. S. 

Chemistry of Normal and Abnormal Pregnancies. J. A. 

Killian and Carl P. Sherwin ( Amer . J. Obstet. Oyncecol ., 1921, 2, 
6—16).—In nephritic toxemias there is an increase in the non¬ 
protein and urea nitrogen of the blood, and more than 50% of 
the non-protein nitrogen is in the form of urea nitrogen. In normal 
pregnancies the urea nitrogen amounts to about 44% of the non¬ 
protein nitrogen, and for both the values are low. Normally in 
pregnancy the uric acid, creatinine, chloride, and sugar concen¬ 
trations of the blood are not changed as compared with non-preg¬ 
nant women. The carbon dioxide-combining power of the blood 
plasma is slightly increased late in pregnancy. In pernicious 
vomiting and eclampsia the non-protein nitrogen is greatly increased 
but the urea nitrogen amounts to but 15 to 38% of the non-protein 
nitrogen. Uric acid is increased. Chemical Abstracts. 

Blood Chemistry in Normal and Abnormal Pregnancy. 

Wm. E. Caldwell and Wm. G. Lyle (Amer. J. Obstet. Oyncecol ., 
1921, 2 , 17—34).—Comparative values are given as follows : 

Ratio: 

, Non-protein Urea UreaN: 


N. N. Creatinine. Uric acid. Non-protein N. 

Non-pregnant . 35 mg. 18 mg. 2 mg. 3 mg. 50% 

or less or le8s or less or less 

Normal pregnancy. 29*09 11*51 1*05 1*73 39% 

Eclampsia and toxemia... 49*7 26 2*17 6*19 52% 


Chemical Abstracts. 

Lipoids of the Crystalline Lens. M. Goldschmidt (Biochem. 
Z. f 1922, 127, 210—213).—The dried and powdered crystalline 
lens of the human eye at various ages was extracted successively 
with alcohol, light petroleum, acetone, and benzene. The light 
petroleum fraction consisted of cholesterol. The alcohol-soluble 
fraction was separable into substances no longer soluble in alcohol, 
cholesterol, and a phosphatide. Graphs are given showing the 
variations in cholesterol, phosphatide, acetone-soluble substances, 
and benzene-soluble substances with age. H. K. 

The Cleavage Products of the Crystalline Lens. Yoshi- 
zumi Hijikata (J. Biol. Chem., 1922, 51, 155—164).—The following 
percentages of amino-acids, calculated on the ash- and water-free 
substance, were isolated from the hydrolysis product of the crystal¬ 
line lens of the ox : Alanine 4*7, valine 1*0, leucine 6-8, aspartic 
acid 1*4, glutamic acid 15*5, lysine 1*6, arginine 3*3, phenylalanine 
1*9, tyrosine 4-5, proline 2*2, histidine 1*6. A positive test was 
obtained for tryptophan. Adenine, identified by the melting 
point of its picrate, was also present, but no other purine bases 
were isolated. E. S. 

Lyotrope Series and (3-Oxidation. K. Spiro (Biochem. Z., 
1922, 127, 299—311).—Experiments on the isolated frog’s heart 
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show that anions affect the action of potassium. Potassium com¬ 
bined with thiocyan-anion is more toxic than with chloridion and the 
latter more so than with acetanion. Calcium chloride inhibits 
the toxicity of potassium chloride but not that of potassium thio¬ 
cyanate. The primary toxic action of methyl and ethyl alcohols on 
the frog’s heart is equivalent, but whereas the action of ethyl 
alcohol can be inhibited by washing out, that of methyl alcohol 
is almost unaffected. H. K. 

Localisation of the Degradation of Fats in the Body. 

Julius Baer (Biochem. Z., 1922, 127, 275—285).—Injection of 
butyric acid into the lymph sac of frogs is followed by excretion 
of small quantities of acetoacetic acid. This acid and butyric 
acid are destroyed to a considerable extent by normal frogs and 
by frogs with extirpated livers. p-Hydroxybutyric acid is oxidised 
by both types of frogs to acetoacetic acid. H. K. 

Liver Function. III. Phenol Conjugation as Influenced 
by Liver Injury and Insufficiency. K. F. Pelkan and G. H. 
Whipple (J. Biol. Chem ., 1922, 50, 513—526; cf. this vol., i, 86).— 
Experiments on dogs in which p-cresol was ingested before and 
after injury to, or exclusion of, the liver, the percentage conjugation 
which occurred being estimated in each case, indicate that con¬ 
jugation of phenols is a function of the liver and of no other organ. 

E. S. 

Oil from the Liver of Acanthias vulgaris . T. Lexow (Chem. 
Umschau , 1922, 29, 59—60).—The oil from the liver of Acanthias 
vulgaris is almost water-white and has a faint, not unpleasant 
odour. When kept at 15°, some stearin is deposited. The follow¬ 
ing numbers were obtained: d\%, 0-9125; acid number, nil; 
saponification number, 156-4; iodine number (Wijs), 110-1; 
unsaponifiable matter, 12-31%; fatty acids; 79-28%; glycerol, 
8-18%. The fatty acids freed from unsaponifiable matter had 
m. p. 27-8°; acid number, 177-8; saponification number, 189-5; 
mean molecular weight, 296-1. The unsaponifiable matter is soft 
and crystalline: iodine number, 72-9; m. p. 61-3—85°. It is 
soluble in an equal weight of lukewarm alcohol and crystals are 
deposited at —5°. The cholesterol test is given, but the acetate 
melts under 100°. The presence of higher alcohols or of squalene 
is not indicated. H. C. R. 

Permeability of the Glomerulus Membrane for Stereo- 
isomeric Sugars, with Special Reference to Galactose. 

H. J. Hamburger (Biochem. Z., 1922, 128, 185—206).—Perfusion 
experiments on the frog’s kidney with the Hamburger-Brinkman 
modification of Ringer’s solution (increased calcium content) and 
containing various hexoses and pentoses in solution showed that 
Z-mannose, Z-arabinose, Z-glucose, d-mannose, d-glucoseamine, and 
<Z-arabinose passed through the membrane completely, whereas 
rf-galactose, Z-xylose, d-ribose, and d-xylose were partly retained 
and <Z-glucose completely. Whatever the concentration of eZ-gal- 
actose, about one-half is always retained, and about 30% of Z-xylose. 
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The tentative explanation adopted is that in the case of partial 
retention of the sugar only one form, a or p, can pass the membrane 
and in the case of d-glucose, neither modification can pass. Experi¬ 
ments on the a- and |3-glucosides are foreshadowed. H. K. 

Change of Permeability with Special Reference to Stereo- 
isomeric Sugars. H. J. Hamburger ( Biochem . Z., 1922, 128, 
207—214).—The author discusses the importance of calcium on 
the permeability of membranes, with special reference to the 
work of Clowes (A., 1916, i, 583) on the change of a water-oil 
emulsion under the influence of calcium ion from a continuous 
water phase to a continuous oil phase. The former would be 
permeable to glucose, the latter impermeable. This gives a 
picture of the glomerulus membrane, the permeability of which 
may be likewise influenced by increasing or decreasing amounts 
of calcium and also by other substances, for instance, phloridzin. 

H. K. 

Physiology of the Glands. LIII. Function of the Spleen 
under Normal and Increased Oxygen Requirements. Leon 
Asher and Ernst Bernet ( Biochem . Z., 1922, 128, 251—267).— 
A comparison has been made of the daily excretion of ammonia 
and total nitrogen in the urine of normal rabbits with the excretion 
in the case of rabbits, (1) with extirpated spleen, (2) suffering from 
lack of oxygen (with artificial pneumothorax), (3) with extirpated 
spleen and suffering from lack of oxygen. Extirpation of the 
spleen causes an increased excretion of nitrogen which is still 
greater where the respiratory surface of the lungs is diminished. 

H. K. 

The Function of the Thyroid Gland in the Regulation of 
Temperature and in the Metabolism of Fever. E. Grafe and 
E. VON Redwitz (Z. physiol. Chem ., 1922, 119, 125—138).—The 
thyroid gland has no influence on the regulation of the body tem¬ 
perature of the dog or on the metabolic functions during fever in 
this animal. S. S. Z. 

The Influence of the Thyroid Gland on Metabolism, with 
Special Reference to Heat-regulation. Paul Schenck (Arch, 
expt. Path. Pharm.y 1922, 92, 1—21).—A study of the respiratory 
quotient in starvation experiments with normal and thyroid- 
ectomised animals indicates that the effect of the thyroid hormone 
on metabolism is qualitative rather than quantitative. The author 
states that the metabolism-regulating hormone of the thyroid is 
free from protein and almost free from iodine. He regards the 
heat regulation during muscular rest as being brought about, not 
by direct nervous stimulation of the heat centre, but indirectly 
by means of the thyroid hormone, and possibly also by the hormones 
of the other ductless glands. C. R. H. 

Tethelin—the Alleged Growth-controlling Substance of 
the Anterior Lobe of the Pituitary Gland. Jack Cecil Drum¬ 
mond and Robert Keith Cannan (Biochem. J ., 1922, 16, 53— 
59).—Tethelin, which Robertson (A., 1916, i, 350) claims to have 

s* 2 
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isolated from the anterior lobe of the pituitary gland, is apparently 
a mixture, chiefly of substances of the lipoid class. 

Robertson’s deductions as to the effect of tethelin and of the 
anterior lobe of the pituitary on growth are not warranted. 

W. 0. K. 

The Pharmacology of Cell Respiration. Philipp Ellinger 
(Z. physiol . Chem ., 1922, 119, 11—38).—The endocrine glands 
contain products of protein degradation which can support the 
respiratory function of the erythrocytes of the goose. The presence 
of specific substances could not be demonstrated in these tissues. 
Urea increases whilst quinine decreases the velocity of oxidation 
of the erythrocytes of the goose owing to the increase and decrease 
in the absorptive surface produced by the respective substances. 

s. s. z. 

Change of Choline Content of the Frog’s Musculature 
through Electric Stimulation. E. Geiger and 0. Loewi 
( Biochem . Z ., 1922, 127, 174—180).—Faradic stimulation of frog’s 
muscle leads to an increased choline content as estimated by a 
slight modification of Reid Hunt’s method. The source of choline 
is possibly hydrolysis of lecithin. H. K. 

Formation of Phosphoric Acid in the Contraction of Frog’s 
Muscle. Gustav Embden and Heinz Lawaczeck (Biochem . Z., 
1922, 127, 181—199; cf. A., 1921, i, 529).—A comparison of the 
free phosphoric acid content of the two gastrocnemius muscles of 
frogs, submitted to faradic stimulation for short but different 
lengths of time shows that the free phosphoric acid very readily 
disappears, re-forming lactacidogen. H. K. 

The Amino-acids of Flesh. The Diamino-acid Content 
of Rabbit, Chicken, Ox, Horse, Sheep, and Pig Muscle. 

John Lewis Rosedale ( Biochem . J., 1922, 16, 27—30).—Estim¬ 
ations have been made by the Van Slyke method of the diamino- 
acid content of the flesh of the rabbit, chicken, ox, horse, sheep, 
and pig. The red meats show a higher lysine content than the 
white meats. W. O. K. 

Swelling Processes in Subcutaneous Tissues. P. Morawitz 
and G. Denecke ( Biochem . Z., 1922, 127, 47 — 54). — Agar tablets 
which have increased in weight up to 30% by immersion in serum 
or Ringer’s solution, when introduced into the subcutaneous tissues 
of normal rabbits for twenty-four hours, lose in weight, but in 
the tissues of animals suffering from an artificial incipient oedema 
there is a slight increase in weight. Attempts to explain this 
through change of P H or osmotic pressure of the fluids were not 
successful. H. K. 

Synthesis of Amino-acids in Animal Organisms. I. 
Synthesis of Glycine and Glutamine in the Human Organ¬ 
ism. George J. Shiple and Carl P. Sherwin (J. Amer. Chem. 
Soc.y 1922, 44, 618—624).—It has been shown that man will 
synthesise glycine at the expense of carbamide, as do the lower 
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animals. The synthesis of glutamine at the expense of carbamide 
nitrogen is now also demonstrated in the case of man. The two 
amino-acids may be built simultaneously as readily as either 
compound alone. The carbamide nitrogen dropped from about 
75% of the total nitrogen to 28%, and during a portion of a certain 
day to 12%, whilst these amino-acids were being synthesised in 
the organism. After feeding a moderate dose of benzoic acid, 
glycine for its detoxication is built within six hours, but for the 
detoxication of a corresponding dose of phenylacetic acid a some¬ 
what longer period of time is required for the synthesis of 
glutamine. W. G. 

The Zinc Content of the Organs of the Rabbit and of some 
Vertebrates. Gabriel Bertrand and R. Vladesco (Bull. Soc . 
chim.y 1922, [iv], 31, 268—272).—In continuation of previous work 
(A., 1921, i, 382, 907), the authors record the zinc content of 
numerous organs of the rabbit and of certain organs of other 
vertebrates, such as the calf, bullock, sheep, chicken, etc. In 
general, the organs of birds are richer in zinc than those of mammals 
or fish. In the case of mammals or fish, the large organs such as 
muscle, liver, heart, etc., contain, on an average, 20—40 mg. of 
zinc per kilo, of fresh substance, whilst in birds the figure is about 
double this amount. In hen’s eggs the zinc is entirely in the yolk, 
the white and shell of the egg being devoid of this metal. W. G. 

Vitamin Requirements of Drosophila. I. Vitamins-B and ~C. 

Arthur Wiijaam Bacot and Arthur Harden (Biochem. J ., 1922, 
16, 148—152).—The complete development of flies of the genus 
Drosophila requires the presence of vitamin-1?, but not of vitamin-O, 
and of, at most, very small quantities of vitamin-H. W. O. K. 

Occurrence of Manganese in the Tube and Tissues of 
Mesochwtopterus Taylori, Potts, and in the Tube of Chceto - 
pterus variopedatusy Renier. Cyril Berkeley (Biochem. J., 
1922, 16, 70—77).-—Manganese is found in considerable quantities 
in the tube (0-03—0*07%) and tissues (0-002—0-015%) of Meso- 
chcetopterus Taylori , and in the tube (0-4—0-6%) of Chcetopterus 
variopedatus. It is probably to be regarded as a waste material 
and not of physiological importance. W. 0. K. 

Hsemotoxins from Parasitic Worms. Benjamin Schwartz 
(J. Agric. Research, 1921, 22, 379—432).—Certain worms parasitic 
on animals contain substances toxic to blood. The body-fluid 
and extracts of A scans lumbricoides contain a haemolytic agent which 
is thermostabile and non-specific. It is not found in worms 
immediately after removal from the host, but appears in a few 
days after keeping them alive in vitro. A substance is found which 
inhibits coagulation, and also a substance causing agglutination, 
specific for rabbit blood-cells. Haemolytic substances were found 
in other parasitic worms (Ancylostoma caninum , Bustomum phleboto- 
mum , Hcemonchus contortus , Trichuris depressiuscula , and Thysano- 
soma actinioides). Normal blood-serum may inhibit haemolysis by 
these agents. G. W. R. 
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The Colouring Matter and Wax of the Blood Louse ( Schizo - 
neura Umigera). Fr. N. Schijlz (Biochem. Z ., 1922, 127, 
112—119).— The woolly threads of wax which surround the blood- 
louse (a parasite of apple trees) have been examined, as well as 
the red juice obtained on crushing the insects. The alcoholic 
extract containing wax and colouring matter shows the spectrum 
and some reactions of cochineal contaminated by a second colouring 
matter, possibly a lipochrome. The wax, when purified, crystallises 
readily, has m. p. 48—49°, and gives 7—10% of glycerol and 76% 
of fatty acid. The latter acid has m. p. 36°, solidifies very readily, 
has a molecular weight 327, and has probably 20—22 carbon atoms 
in a branched chain. H. K. 

Do the Amino-acids occur in Cow’s Milk ? Yoshizumi 
Hijikata (J. Biol. Chem., 1922, 51, 165—170).—After removal 
of proteins and lactose from fresh cow’s milk, derivatives of the 
following substances were isolated from the filtrate : lysine, arginine, 
histidine, guanine, adenine, choline. Evidence was also obtained 
of the presence of monoamino-acids. E. 8. 

The Effect Produced on the Composition of Milk by the 
Administration of certain Inorganic and Organic Substances. 

W. Denis, Warren R. Sisson, and Martha Aldrich (J. Biol. 
Chem ., 1922, 50, 315—322).—The experiments were performed on 
goats and the substances investigated were urea and calcium 
chloride. Ingestion of the former increased the urea content of 
both the blood and milk, whilst ingestion of the latter increased 
the chloride, but had no effect on the calcium content of these 
fluids. Intravenous injection of calcium chloride did not produce 
any change in the calcium content of milk. E. S. 

Fatty Acids of Butter. F. Frog and S. Sciimidt-Nielsen 
( Biochem. Z ., 1922, 127, 168—173).—Fractionation of the methyl 
and ethyl esters of the acids of butter fat prepared from the milk 
of cows fed on a standard mixed diet gave the following composition : 
acetic acid—a trace, butyric acid 3-4%, hexoic acid 3*3%, octoic 
acid 1*9%, decoic acid 3-0%, lauric acid 3-7%, myristic acid 12*9%, 
palmitic acid 20*8%, stearic acid 6-2%, oleic acid 27*0%, and 
unidentified acids 9*8%. Some of the unidentified acids probably 
arise from the feeding materials. H. K. 

Effect of Loss of Carbon Dioxide on the Hydrogen-ion 
Concentration of Urine. E. K. Marshall, jun. (J. Biol. Chem., 
1922, 51, 3 —10).— The escape of carbon dioxide from acid urines 
produces no great change in the hydrogen-ion concentration. 
With neutral, alkaline, or dilute urines, however, an appreciable 
decrease occurs unless precautions are taken to prevent the loss 
of carbon dioxide. E. S. 

Carbonic Acid and Bicarbonate in Urine. James L. Gamble 
(J. Biol . Chem.y 1922, 51, 295—310).— The content of free carbonic 
acid in urine is nearly constant; that of bicarbonate, however, 
varies inversely as the hydrogen-ion concentration. With increasing 
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acidity, there is consequently a rapid diminution in total carbonic 
acid. From these results the inference is drawn that the elimin¬ 
ation of carbon dioxide in urine is determined by the carbon dioxide 
tension of blood plasma. Further, the reaction of urines more 
alkaline than P H 7*0 is determined by the carbonic acid : bicarbonate 
ratio rather than by the ratio of the phosphates. E. S. 

Acetaldehyde as a Constituent of Normal Urine. W. Stepp 
and R. Feulgen (Z. physiol. Chem., 1922, 119, 72—73).—The 
presence of acetaldehyde in normal human urine was demonstrated 
by the dimethyldihydroresorcinol reaction. The Stepp and 
Fricke “ silver method ” showed a content of 0*3 mg. of acetalde¬ 
hyde in 1 litre of the fluid. Precautions were taken to demonstrate 
that the acetaldehyde was not produced by the bacterial ferment¬ 
ation after collection and that the persons from whom the urine 
was derived did not consume any alcohol. ‘ S. S. Z. 

The Presence of Pyruvic Acid in Normal and Diabetic 
Urines. Robert Fricke (Z. physiol. Chem., 1922, 119, 39— 
45). —Appreciable quantities of pyruvic acid cannot be demon¬ 
strated in either normal or diabetic urines. S. S. Z. 

Effect of Severe Muscular Work on the Composition of the 
Urine. James Argyll Campbell and Thomas Arthur Webster 
(Biochem. J., 1922, 16, 106—110).—The urine of a subject accus¬ 
tomed to do 67,500 kilogrammetres of work in five hours showed 
an increase in creatinine, undetermined nitrogen, neutral sulphur, 
and lactic acid when an attempt was made to do 100,000 kilo¬ 
grammetres of work in five hours. Acetone substances were 
present during part of the experiment. 

During such severe muscular work, the acidity and the ammonia 
and phosphate content are higher during the night than during 
the day; the sulphur is evenly distributed, and the total nitrogen 
is higher during the day than during the night, as found in a previous 
research (cf. Campbell and Webster, this vol., i, 197). W. O. K. 

Distribution of the Nitrogenous Constituents of the Urine 
on Low Nitrogen Diets. Robert Robison (Biochem. J., 
1922, 16, 131—133).—Estimations have been made of the 
urinary nitrogen (total, urea, ammonia, creatinine, uric acid) in 
the human being on a diet containing only about 0*3 gram of 
nitrogen per day. The results show agreement with those of 
Folin (A., 1905, ii, 183 and 268) and others. W. O. K. 

Influence of Putrefaction Products on Cellular Metabolism. 
II. The Influence of Phenylacetic and Phenylpropionic 
Acids on the Distribution of Nitrogen in the Urine. Yoshi- 
ztjmi Hijikata (J. Biol . Chem., 1922, 51, 141—154).—Phenyl¬ 
acetic and phenylpropionic acids, administered either orally or 
subcutaneously to rabbits, have the same effect on the excretion 
of nitrogen in the urine. With small doses, there is an increase 
in amino-acid and a slight decrease in urea whilst total nitrogen 
and ammonia remain unchanged. Larger doses produce an increase 
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in all four types of nitrogen both with fasting animals and with 
those maintained in nitrogen equilibrium. E. S. 

Laevulosuria. Hermann K. Barrenscheen (Biochem. Z. 9 
1922, 127, 222 —230).—Examination of the metabolism of a case 
of laevulosuria (female aged twenty-two) showed that dextrose and 
galactose were utilised completely, as was white bread. When 
laevulose was given in a single dose, 10 % passed into the urine 
independently of the dose; but where the administration was spread 
over a period, the excretion of laevulose was much greater. The 
blood sugar increased from 0*1 to 0 ’ 2 % on oral administration of 
50 grams of laevulose within forty-five minutes, falling off to normal 
in six and a half hours. H. K. 

Acetonuria Produced by Diets containing Large Amounts 
of Fat. Roger S. Hubbard and Floyd R. Wright (J. Biol. 
Chem ., 1922, 50, 361—402).—Experiments were made on a number 
of normal subjects to determine the effect of diets rich in fat on 
the excretion of acetone compounds. Using as a basis for calcu¬ 
lation the conclusion reached by Shaffer (A., 1921, i, 754) that 
the minimum molecular ratio of ketogenic to antiketogenic sub¬ 
stance for the avoidance of ketonuria is unity, the authors conclude 
from their results that proteins and the glycerol portion of the fat 
molecule function as antiketogenic substances only to the extent 
that they produce dextrose in the organism. E. S. 

A Case of Unusual Acetonuria. Otto Porges ( Biochem. Z., 
1922, 127, 293—298).—An account of a female patient who 
developed an acetonuria very rapidly after withdrawal of carbo¬ 
hydrate diet. H. K. 

Reduction Reactions in the Urine of Patients treated with 
Arsenobenzenes. A. Gaviati and T. Pavolini (Arch. Farm, 
sperim. Sci. aff., 1921, 32, 1 — 10 , 17—26).—Aqueous solutions of 
arsenobenzene derivatives readily reduce alkaline bismuth and 
copper solutions. Solutions of these derivatives in urine reduce 
the bismuth solutions appreciably and the copper but slightly, 
respond to Abelin’s test for amino-groups in all cases, and exhibit 
the presence of formaldehyde when the derivatives contain the 
aldehyde group. The reactions given by the urines of patients 
to whom arsenobenzene preparations have been administered 
by injection are, excepting in cases of glycosuria, mostly the 
expression of physico-chemical modifications produced in the 
urine and only occasionally due to the direct action of the pre¬ 
parations on the reagents. The administration of silver-salvarsan 
may be followed by transitory symptoms of albuminuria, glycosuria, 
and urobilinuria. T. H. P. 

Bladder Calculus of Silicic Acid. A. Schlicht (Pharm. 
Zeti., 1922, 29, 316).—Stones found in the bladder of a wether 
were approximately spherical, of 1 —6 mm. diameter, and very 
hard. The amount of organic matter was very small, the major 
portion of the mass consisting of silica. H. K. 
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Chemistry of Amyloid Degeneration. Hans Eppinger 
(Biochem. Z., 1922, 127, 107—111).—An amyloid tumour of the 
liver proved to be protein in nature, but free from sulphur and 
phosphorus. It was rich in diamino-acids and in tyrosine, but cystine 
and histidine were absent as also were carbohydrates. H. K. 

Zinc and Cancer. Paul Cristol (Compt. rend., 1922, 174, 
887—889).—An examination of the zinc content of benignant 
conjunctive tumours and malignant epithelial tumours show that 
the latter contain a much higher percentage of zinc than the former. 

W. G. 

Cancerous Anasmia. A. Robin and A. Bournigault (Bull, 
acad. med ., 1921, 85, 198—203).—Estimations of the iron content 
of the blood and tissues of normal and cancerous individuals 
indicate that in the latter there is a considerable decrease in iron. 
Normal blood averages 0*439 gram; that of cancerous persons 
0*257 gram, or a loss of 41%. In the tissues at the cancerous 
foci the difference in iron content amounts to 60%. Urinary 
elimination of iron in the non-cancerous averages 2*15 mg. as 
compared with 5*85 mg. for cancerous individuals. 

Chemical Abstracts. 

The Kidney Factor in Phloridzin Diabetes. Thomas P. 
Nash, jun. (J. Biol. Chem., 1922, 51, 171—181).—In phloridzinised 
dogs there is a lower concentration of sugar in renal venous blood 
than in general arterial blood. These and other results indicate 
that phloridzin diabetes is not accompanied by an active pro¬ 
duction of sugar in the kidneys, and confirm an increased per¬ 
meability of the renal epithelium. E. S. 

Composition of a Rhinolith. L. Debucquet (J. Pharm. 
Chim., 1922, 25, 305—306).—A rhinolith, taken from the nasal 
chambers of a young soldier, contained 79*5% of calcium phosphate 
and 10*7% of calcium carbonate, the remainder being material 
insoluble in hydrochloric acid. It is of interest to note that the 
ratio of phosphate to carbonate is 7*43, a value which is very 
close to that for human bones. W. G. 

The Protein Requirement in Tuberculosis. Wm. S. McCann 
(Arch. Int. Med., 1922, 29, 33—58; cf. ibid., 1921, 28, 847).—In 
nine out of ten cases of tuberculosis, the minimum excretion of 
nitrogen was from 0*041 to 0*093 gram per kilo, per day; in the 
tenth case, in which the basal metabolism was 30% above normal, 
the value was 0*267 gram per kilo, per day. Some cases could be 
brought into nitrogen equilibrium on diets containing from 37 to 
44 grams of protein, of which half was from animal sources, so 
long as the energy content was from 1*7 to 2*4 times the energy 
requirement. Chemical Abstracts. 

The Mode of Action of Narcotic Gases : Nitrous Oxide and 
Acetylene. Hermann Wieland (Arch. expt. Path. Pharm., 
1922, 92, 96-—152).—The vital activities of the round-worm, and 
the phase of muscular contraction which is independent of the 
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presence of oxygen, are no more affected by nitrous oxide or 
acetylene than by indifferent gases, whereas the higher animals 
are rapidly narcotised. From these experimental results, and 
from the similarity between the symptoms of nitrous oxide intoxica¬ 
tion and of anoxaemia, it is argued that the narcotic effect of nitrous 
oxide and acetylene is due to an interference with the uptake or 
utilisation of oxygen by the nerve-cells. The fact that these 
two gases in particular exert a narcotic effect is ascribed to their 
relatively great solubility in water, which permits a high concen¬ 
tration to be attained in the blood. It is claimed that the experi¬ 
ments emphasise the distinction between the true lipoid-soluble 
narcotics such as chloroform and the narcotic gases of the type 
of nitrous oxide. C. R. H. 

The Physiological Action of Metallic Ammines and Allied 
Compounds. Ad. Oswald (Bioehcm. Z., 1922, 127, 156— 
167).—The action of a series of ammines of cobalt, nickel, and 
chromium and similar complexes of cobalt, iron, and chromium 
with ethylenediamine, pyridine, and phenanthroline and of complex 
oxalates and malonates has been studied on frogs, mice, and rats. 
A description of the physiological action of each is given, but in. 
general the action of the ammines is that of ammonia or ammonia 
derivatives, that is initial stimulation of the motor centres followed 
by paralysis. The activity increases with the number of ammonia 
radicles. Unstable complex oxalates have the action of oxalic 
acid which is similar to that of the complex ammines, but the 
action of sodium chromomalonate has no similar action. The 
action of stable oxalates, for instance, potassium and rhodium 
oxalates, is therefore ascribed to their oxalate content and the 
action of ammines to their ammonia content. H. K. 

The Fate of Methyl and tsoPropyl Alcohols in the Organ¬ 
ism. Julius Pohl (Biochem. Z ., 1922, 127, 66—71).—The 
normal urinary content of formic acid of dogs is increased many- 
fold by oral administration on successive days of 3 grams of methyl 
alcohol. Similar administration of z’sopropyl alcohol to dogs or 
rabbits leads to a combustion of about 88% in the body and an 
excretion of about 12%, chiefly in the form of acetone with a 
little isopropyl alcohol in the expired air. H. K. 

The Physiological Action of p-Amino-4-ethylglyoxaline 
(Histamine). Paul Schenck (Arch. expt. Path . PAarm., 1922, 
92, 34—51).—Histamine is in general antagonistic to adrenaline 
(A., 1921, i, 640). Experiments on the surviving excised liver 
show, however, that histamine cannot antagonise the stimulating 
effect of adrenaline on the mobilisation of sugar; histamine itself, 
in fact, stimulates the latter process to some extent. 

Anaemia could not be produced in guinea-pigs by prolonged 
administration of histamine. C. R. H. 

The Physiological Action of Melanin Acids. 0. Adler and 
W. Wiechowski (Arch. expt. Path. Pharm., 1922, 92, 22—33).— 
Intravenous injection of a 1*% solution of the sodium salts of the 
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melanin acids, obtained by the oxidation of tyrosine with hydrogen 
peroxide and ferric chloride, or from cabbages, in doses of about 
1 mg. per c.c. of blood, produces a state of incoagulability of the 
blood which lasts for several hours. Simultaneously, changes are 
observed in the form elements of the blood; in particular, there 
is a great reduction in the number of the blood-platelets after an 
injection. C. R. H. 

Physiology of the Phenols. II. Absorption, Conjugation, 
and Excretion. K. F. Pelkan and G. H. .Whipple (J. Biol. 
Chem., 1922, 50, 499—511).—After intravenous injection in dogs, 
phenols rapidly disappear from the blood, being converted, in 
part, into conjugated phenols. On the other hand, ingestion in 
sufficiently large doses is followed by the appearance, for a short 
time, of free phenols in the blood and an increase in the content 
of conjugated phenols, the latter reaching a maximum in about 
an hour. The authors conclude from their results that toxic 
phenols (phenol andp-cresol) produced in the intestine from tyrosine 
by bacterial action are to a large extent oxidised in the organism, 
the remainder being conjugated in the liver with sulphuric or 
glycuronic acid and finally excreted in this form. E. S. 

[Fate of Tetrahydronaphthalene in the Organism.] W* 

Rockemann (Arch. expt. Path. Pharm., 1922, 92, 52—67).—Tetra¬ 
hydronaphthalene, a volatile constituent of floor-polishes, may be 
absorbed in appreciable quantities by inhalation. 

As a result of feeding this substance to rabbits there was isolated 
from the urine an optically active (dextrorotatory) compound of 
the composition C 10 H 12 O; evidence is adduced to show that this 
is probably ac-P-tetrahydronaphthol; from the urine of dogs 
treated similarly, the only product obtained was dihydronaphthal¬ 
ene, and it is assumed that in this case the earlier metabolic product 
was ac-a-tetrahydronaphthol, which substance would lose water 
with great ease to give dihydronaphthalene. C. R. H. 

The Relative Toxicity of the Haloids and other Anions. 

A. T. Cameron and M. S. Hollenberg (J. Gen. Physiol ., 1922, 
4, 411—421).—Experiments were made on the survival times of 
frog’s heart and muscle-nerve preparations in modified Locke 
solutions in which part or the whole of the sodium chloride had 
been replaced by equimolecular amounts of the sodium salt of 
other halogen acids or by sodium nitrate. 

When more than 5% of the sodium chloride was replaced, the 
relative toxicities of the replacing ions were found to be as follows : 

F' > icy > r > no 3 ' > city > Br' > cr. 

Relatively the greatest toxic effect was produced by the first 
slight replacement of the sodium chloride. C. R. H. 

The Toxicology of Arsine. II. Toxicity for Warm¬ 
blooded Animals. ^Hermann Fuhner (Arch. expt. Path. Pharm., 
1922/ 92, 288—301).—A series of experiments with white mice 
shows that a minimum concentration in the atmosphere of 0T to 
0*2 mg. of arsine per litre causes death from acute poisoning in 
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two to three hours. In these cases, post mortem estimations of 
arsenic show a concentration of 0-013 to 0*020 mg. of As 2 Oo per 
gram of body-weight. Death from delayed poisoning is induced 
by exposure for thirty minutes to a minimum concentration of 
from 0*1 to 0*15 mg. of arsine per litre, and the slowly poisoned 
animals show a concentration per gram of body-weight of 0*007 
to 0*013 mg. of As 2 0 3 . 

The toxicity of arsine is not markedly greater than that of 
corresponding doses of sodium arsenite administered by subcu¬ 
taneous injection. C. R. H. 

Toxicity of the Metallo-albumins. V. Ariola (Arch. Farm . 
spcrim. Sci. aff., 1921, 32, 31—32, 33—39).—The metallo-albumins,* 
obtained by shaking egg-albumin with powdered metals, exert a 
toxic action on Colpoda cucullus and vinegar eels, the intensity 
of the action with different metals diminishing in the order : cobalt, 
copper, iron, antimony, nickel, arsenic. Prolongation of the 
shaking at first enhances, but, if carried beyond a certain point, 
diminishes the effect of the resultant product. T. H. P. 

Toxicity of Metallic Powders. V. Ariola (Arch. Farm, 
spcrim. Sci. aff., 1921, 32, 75—80, 88—90 ; cf. preceding abstract.)— 
Powdered metals introduced under the skin of Barm esculenta , 
Hyla arborea, or Bufo vulgaris determine phenomena of paralysis, 
followed by death. In order of diminishing activity, the metals 
studied are arranged thus : antimony, copper, cobalt, and iron. 
Oxides of copper, cobalt, and iron also exhibit toxic effects, which 
are less than those of the corresponding metals. T. H. P. 

Pharmacological Action of Magnesium Sulphate and its 
Application in Strychnine Poisoning. Manfredi Ferrara 
(Arch. Farm, spcrim. Sci. aff., 1921, 32, 91—96, 97—98,113—125).— 
Magnesium sulphate exerts a depressing action on the nervous 
system and when administered in large doses through the veins 
or spine produces complete paralysis and anaesthesia, often followed 
by death. The general effects produced by medium doses of the 
salt are of short duration. No true antagonism exists between 
the action of strychnine and that of magnesium sulphate, the latter 
exerting merely a retarding influence on the former. T. H. P. 


Chemistry of Vegetable Physiology and Agriculture. 


Fat Metabolism of the Timothy Grass Bacillus. Marjory 
Stephenson and Margaret Dampier Whetham (Proc. Boy. Soc. 9 
1922, [5], 93, 262—280).—Timothy grass bacillus was grown on 
a medium consisting of inorganic salts, including ammonia as the 
sole source of nitrogen, together with dextrose and sodium acetate. 
Estimations were made from time to time of the amounts of fat, 
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phosphatide, and protein, respectively. In each case a maximum 
is shown which almost coincides in time with the disappearance 
of dextrose and acetate from the medium. The organism is unable 
to utilise acetate in the absence of dextrose. Lactic acid (as lactate) 
gives results similar to those with dextrose. Both are utilisable 
alone. The acetic acid utilised in the presence of lactic acid or 
dextrose only affects the proportion of lipoid material formed 
and does not increase the general growth. Propionic and butyric 
acids gave results similar to those with lactic acid. A method 
for estimating acetic acid is described. G. W. R. 

The Production of Carbon Dioxide by the Typhoid Bacillus 
and the Mechanism of the Russell Double Sugar Tube. H. J. 

Nichols (J . Infect. Dis ., 1921, 29, 82—85).—The typhoid bacillus 
produces considerable amounts of carbon dioxide both from sugars 
and from proteins. The appearance of the Russell double sugar 
tube during the growth of the typhoid bacillus is not due to direct 
oxygen requirements, but (a) to the retention of carbon dioxide 
in the butt of the tube and its escape from the slant and (b) to 
alkaline reversion of other acids. Chemical Abstracts. 

Rate of Formation and the Yield of Yeast in Wort. Norman 
A. Clark (J. Physical Chem. y 1922, 26, 42—60).—A number of 
experiments on the rate of growth of yeast in beer wort, and in a 
sucrose medium are described together with experiments on the 
influence of alcohol, lack of bios, and crowding on the rate of growth. 
It is shown that if wort be seeded with “ normal ” actively budding 
yeast-cells ( Sacch . cerev. race F.) and the culture is properly shaken 
and aerated at 25°, the rate of reproduction follows the logarithmic 
formula log C jC 0 =0'160t 9 from the moment of seeding until the 
crop reaches one hundred million cells per c.c., whether the seeding 
be five cells or eight million cells per c.c. or even more. At this 
point the solution contains 1’8 grams of alcohol per 100 c.c. When 
the concentration of alcohol exceeds I'8% the constant k of the 
logarithmic formula must be replaced by a function of the per¬ 
centage of alcohol, namely, &—02774—0 , 0806(%)+0‘008543(%) 2 , 
which holds from 1*8 to 5*0%. The crop of yeast reaches its 
maximum, about three hundred and twenty-five million cells 
per c.c., in about twenty-four hours ; this maximum is independent 
of the seeding up to twenty-five million cells per c.c.; but if the 
wort be seeded up to four hundred million cells per c.c. the crop 
may reach six hundred and seventy-five million; this difference is 
to be ascribed to the lower content of alcohol. If wort be diluted 
with an artificial medium made up from sucrose and salts, the 
rate of reproduction is the same as in pure wort; the maximum 
crop is also the same, provided that the culture medium contains 
at least 10% of wort. In solutions containing less wort the rate 
is the same as usual, but the maximum crop is less; this must be 
ascribed to lack of bios in the culture liquid. Quantitative measure¬ 
ments of the maximum crop may be used as a convenient means 
of estimating bios. Washed yeast-cake rapidly absorbs bios from 
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wort, and if enough yeast is used the removal is practically com¬ 
plete and the cells do not bud. Under the experimental con¬ 
ditions, the rate of reproduction is independent of the concentration 
of sucrose and of bios; it is independent of the concentration of 
alcohol until this reaches 1*8 gram/100 c.c. The assumptions 
underlying Carlson’s formula for the rate of reproduction of yeast 
are therefore without foundation (A., 1913, i, 117). J. F. S. 

Action of Saponins on Yeast-cells. Friedrich Boas (Bcr. 
Deut. bot. Ges., 1922, 40, 32—38; cf. A., 1921, i, 294; A., 1922, 
i, 94).—The effect of different varieties of saponin on the alcoholic 
fermentation of sucrose by yeast was studied. Whilst with highly 
active saponins fermentation was inhibited owing to destruction of 
the yeast plasma, with less active saponins the rate of evolution 
of carbon dioxide was increased owing to increased permeability 
of the plasma membrane. The addition of salts generally inhibited 
fermentation. The action of different saponins on yeast may be 
correlated with their haemolytic activity. The action of saponin 
is due to its effect on the colloidal state of the lipoid complex of 
the plasma membrane. G. W. R. 

Decomposition of Lactic Acid by Yeast and by Blood-cells. 

Otto Furth and Fritz Lieben (Biochem. Z ., 1922, 128, 144— 
168).—For the extraction of lactic acid the authors use and recom¬ 
mend Ohlsson’s method (A., 1916, ii, 542), the removal of amyl 
alcohol by extraction with benzene being replaced by steam distil¬ 
lation. Yeast-cells and blood can destroy lactic acid, the most 
favourable condition in the case of yeast-cells being agitation of 
the medium in a brisk current of oxygen. Under such conditions 
25—50 grams of press yeast destroy 0*2—0*3 gram of lactic acid 
in six to fourteen hours. The fate of the lactic acid is not known, 
but a portion appears as carbon dioxide. Yeast killed by acetone 
or heat cannot destroy lactic acid. H. K. 

The Course of Alcoholic Fermentation in the Presence of 
Urea. Marta Sandberg {Biochem. Z ., 1922, 128, 76—79).— 
Top and bottom yeasts ferment sucrose in the presence of large 
quantities of urea with production of about 4% less alcohol than 
in the absence of urea. The urea is unchanged at the end of the 
fermentation. H. K. 

Formaldehyde as an Intermediate Step between the Real 
Assimilation and the Formation of Carbohydrate in the 
Plant. II. Martin Jacoby {Biochem. Z. y 1922, 128, 119— 
121; cf. A., 1920, i, 800).—Leaves of Tropceolum majus exposed to 
formaldehyde vapour show an increased weight of dry material 
which is independent of the presence of oxygen. H. K. 

The Resorption of Aluminium Ions by the Roots of Plants. 

Julius Stoklasa [with J. Sebor, F. Tymich, and J. Cwacha] 
(Biochem. Z ., 1922, 128, 35—47; cf. A., 1918, i, 475).—Hydrophytes, 
mesophytes, and xerophytee were grown in aqueous culture media 
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with and without addition of aluminium sulphate. Aluminium is 
absorbed by the first two groups, but only slightly by xerophytes, 
the roots taking up most. The amount absorbed falls off with 
increasing concentration of aluminium in the solution. Employing 
plants which absorb considerable amounts of aluminium, for 
instance, Eriophorum vaginatum 9 Phragmites communis , and Carez 
riparia, it was found that when aluminium or iron was absorbed, 
calcium, magnesium, and sodium appeared in the nutrient medium, 
and if both iron and aluminium were present together the absorption 
of either was partly inhibited and less of the other ions appeared. 

H. K. 

T Behaviour of certain Organic Compounds in Plants. XIV. 

G. Ciamician and A. Galizzi ( Gazzetta , 1922, 52, i, 3—20).—The 
authors have investigated the resistance to oxidation by pulped 
spinach of uric and dimethyluric acids; aniline, acetanilide, and 
methylacetanilide; salicylic acid, methyl salicylate, and m-hydroxy- 
p-toluic acid; pyrrole- and dimethylpyrrole-carboxylic acids; 
phthalic and tetrahydrophthalic acids; aniline, a-naphthylamine, 
pyridine, and quinoline; carbamide and guanidine; eugenol, 
vanillin, and benzilic acid (cf. A., 1921, i, 483). The results obtained 
confirm the previous conclusion that the chemical actions of organic 
compounds on plants are not determined solely by etherification 
of the hydroxyl, amino-, and imino-groups, but are dependent also 
on other differences of constitution. The most poisonous products 
are not necessarily those most resistant to oxidation by vegetable 
enzymes. 

Immersion of the leaves of Prunus laurocerasus in boiling water 
for some minutes results in the inactivation of the emulsin, whilst 
the oxidising enzymes present retain their activity. Amygdalin 
and saligenin are largely, and salicin completely, destroyed by the 
oxidising enzymes of pulped spinach. Thus, the oxidation of 
dextrose appears to catalyse that of the aromatic compound com¬ 
bined with the sugar. Tannin is far more resistant than pyrogallol 
to the oxidising enzymes of spinach. 

It was previously found that, in general, fundamental compounds 
harmless to plants yield innocuous derivatives, but the fact that 
xanthine and ammonia were regarded as non-poisonous whereas 
theobromine, caffeine, and the amines are poisonous did not accord 
with this conclusion; further experiment shows that xanthine 
and ammonia exert a deleterious action on the bean plant. 

The observation that esters are more injurious to bean plants 
than the corresponding potassium salts is confirmed by the results 
of tests with ethyl and potassium succinates and oxalates. The 
influence of alcohols is similar to that of the amines, as far as the 
development of the plants is concerned, although the phenomena 
characteristic of the alkaloids do not appear. Further, the action 
diminishes as the number of carbon atoms in the normal chain 
increases, with the exception that methyl alcohol, like methylamine, 
is the least harmful of the series. Like woamylamine, isobutyl 
and isoamyl alcohols exhibit abnormally high toxicity, probably 
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owing to the presence of a methyl group in the side-chain of the 
alcohol radicle. 

For compounds containing equal numbers of carbon atoms, the 
series : amines, alcohols, aldehydes, acids, represents the order of 
diminishing toxicity towards plants, the toxicity increasing with 
the resistance offered to enzymic oxidation. Acetone, methyl 
ethyl ketone, cycZohexanone, and 2-methylcycZohexanone appear 
to be without influence on bean plants. Experiments with glycollic 
and acetic acids, and with lactic and propionic acids, fail to reveal 
any specific influence of the substituted hydroxyl group. As 
regards the effect of a double linking, stearic and succinic acids 
are harmless to bean plants, whereas oleic, fumaric, and maleic 
acids retard development and cause darkening and ultimate drying 
of the leaves. T. H. P. 

The Chemical Composition of the Ergot of Diss and of the 
Ergot of Oats. Georges Tanret (Compt. rend ., 1922, 174, 
827—830).—The ergot of diss, Ampelodesmos ten ax, Linck, from 
North Africa, and the ergot of Algerian oats contain the same 
principles as the ergot of rye, but the proportions are very variable 
in passing from one species to another. The ergot of diss is poor 
in crystallised ergotinine, whilst that of oats, on the other hand, 
is richer than the average for the ergot of rye. The ergot of oats, 
but not the ergot of diss, could apparently be substituted for that 
of rye in years of scarcity. W. G. 

Proteins of the Adsuki Bean, Phaseolus angularis . D. 

Breese Jones, A. J. Finks, and C. E. F. Gersdorff ( J . Biol. 
Chem., 1922, 51, 103—114).—The adsuki bean contains 21-13% 
of protein (Nx6-25). By extraction with sodium chloride solu¬ 
tion, an a- and a (3-globulin were obtained which were separated 
by fractional precipitation with ammonium sulphate. Both 
globulins gave positive tests for tryptophan. They differed mainly 
in their sulphur content. Using Van Slyke’s method, the following 
values were obtained for the diamino-acids : a-globulin—arginine 

5- 45, histidine 2-25, lysine 8-30, cystine 1-63; (3-globulin—arginine 
7-00, histidine 2-51, lysine 8-41, cystine 0-86%. The adsuki bean 
was also found to contain a small quantity of an albumin. 

E. S. 

The Carbohydrate Content of the Seed of Asparagus 
officinalis , L. W. E. Cake and H. H. Bartlett (J. Biol. Chem., 
1922, 51, 93—102).—The reserve carbohydrates of the asparagus 
seed consist of hemicelluloses. After removal of oil from the seed 
they may be extracted by dilute alkali, from which they are pre¬ 
cipitated by acidification or addition of alcohol. Obtained in this 
way, the dry substance forms blue adsorption compounds with 
iodine which readily decompose on washing with water. Estim¬ 
ations of the carbohydrates in the seeds gave the following results : 
pentosans 2-02, galactans 0-42, dextrose 3-3, lsevulose 1-4, con¬ 
densed mannose 21-8, condensed dextrose 15*1, condensed laevulose 

6- 4%. From the values obtained for condensed sugar it is con- 
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eluded that the hemicelluloses occur either as mixtures of gluco- 
mannans and fructomannans or as glucofructomannans. Cellulose, 
starch, and inulin are absent from the seeds. E. S. 

Nitrogen Distribution of Proteins extracted by 0‘2 per 
Cent. Sodium Hydroxide Solution from Cotton-seed Meal, 
the Soja Bean, and the Coconut. W. G. Friedemann (J. Biol. 
Chain., 1922, 51, 17—20).—The following results were obtained : 
Cotton-seed meal—amide-N 10*54, humin-N 2*09, cystine-N 1*11, 
arginine-N 23*48, histidine-N 4*94, lysine-N 5*10, amino-N of 
filtrate 51*20%. Soja bean—amide-N 11*31, humin-N 1*84, 
cystine-N 1*04, arginine-N 14*57, histidine-N 5*92, lysine-N 8*26, 
amino-N of filtrate 54*32%. Coconut—amide-N 7*40, humin-N 
2*08, cystine-N 0*86, arginine-N 28*60, histidine-N 4*88, lysine-N 
4*56, total-N of filtrate 51*35%. E. S. 

The Rdle played by the Various Elements of the Wood of 
Juniperus oxycedrus in the Formation of Oil of Cade. R. 

Huerre (J. Pharm. Chim., 1922, 25, 165—173, 214—221).—The 
various constituents of oil of cade are produced by the action of 
heat on certain well-defined constituents of the wood of Juniperus 
oxycedrus , of which two groups may be distinguished, namely, the 
water-soluble matter, the essential oil, a resin soluble in light 
petroleum and in ether, and a resin soluble only in ether, all of 
which contribute to the production of a pyrogenous oil fighter than 
water, and, secondly, a resin soluble in ethyl acetate, and the 
deresinified wood itself, both of which furnish a tarry distillate 
heavier than water. The above elements of the wood give the 
following percentages of their weights of distillate : matter soluble 
in water 9%, essential oil 100%, resin soluble in fight petroleum 
55%, resin soluble in ether 45%, resin soluble in ethyl acetate 
33%, wood 2%. The fight oil obtained from the first group of 
materials acts as a solvent for the tar produced by the distillation 
of the entire wood, and if this is poor in essential oil, but little oil 
of cade is produced, whilst if it is also poor in resins soluble in ether 
and in fight petroleum only a trace is obtained, consisting of tar 
heavier than water. G. F. M. 

Volatile Oil of Milfoil. R. F. Kremers (J. Amer. Pharm. 
Assoc., 1921, 10, 252—261).—Dried Achillea millefolium, when 
distilled with steam, yielded 0*467% of oil, two specimens of which 
had respectively dP 0*915, 0*913; acid number, 7*24, 4*27; ester 
number, 2*22, 5*65; saponification number, 9*44, 10*92; ester 
number after acetylation, 23*5, 17*8. The following substances 
were present: methyl alcohol, formaldehyde, ethyl alcohol, acetone, 
furfuraldehyde, valeric acid, formic acid, eugenol, pinene, nopinene, 
cineole, thujone, borneol, camphor, caryophyllene, and azulene. 

Chemical Abstracts. 

Spilanthol, the Pungent Principle of Para Cress. II. 

Yasuhiko Asahina and Michiz6 Asano (J. Pharm. Soc. Japan , 
1922, 85—97; cf. A., 1920, i, 654).—When hydrospilanthol is 
strongly pressed on a clay plate, its melting point is raised to 
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36—37° and its boiling point to 171°/6 mm. The analytical results 
correspond with the formula C 14 H 29 ON, and the acid obtained from 
it by hydrolysis (be. cit.) gave an amide, m. p. 98°, and an anilide, 
m. p. 67—68°, which proved to be identical with decoamide and 
decoanilide. The authors next proceeded to synthesise the isobutyl- 
amides of decoic and n-nonoic acids. According to Fittig’s method 
(Annalen , 1885, 227, 85), heptaldehyde was condensed with suc¬ 
cinic acid, producing hexylparaconic acid, which when subjected 
to dry distillation yielded decenoic acid; this on reduction with 
hydrogen in the presence of platinum black gave decoic acid, 
m. p. 30—31°. 

w-Nonoic acid was prepared by oxidising dihydroxystearic acid 
with chromic acid mixture. Deeoisobutylamide , forms white 
needles, m. p. 37—38°, b. p. 171°/6 mm., and a mixture with hydro- 
spilanthol melts at 36—37°. N onoisobutybmide , forms white 
needles, m. p. 37—38°, b. p. 162°/6 mm., but a mixture with hydro- 
spilanthol melts below 30°. It follows that hydrospilanthol is 
mainly composed of decoisobutylamide; the hay-like odour and 
bitter taste of the former depend on some impurities, which are 
not removed by mere distillation. K. K. 

Constituents of the Seeds of Pharbitis Nil Chois. II. 

Yasuhiko Asahina and Toraji Shimidzu (J. Pharm. Soc . 
Japan, 1922, 1—18; cf. A., 1920, i, 360).—When pharbitin, a 
glucoside of the seeds, was hydrolysed with barium hydroxide, 
d-a-methylbutyric acid, b. p. 176°, df 5 0*9303, [a^+19*33°, con¬ 
taining a small quantity of tiglic acid, was obtained. Nilic acid 
(be. cit.) purified as its copper salt, C 5 H 8 0 3 Cu, which forms blue 
crystals, was converted by distillation into tiglic acid and water, 
hence it is (3-hydroxy-a-methylbutyric acid. In addition to pentose, 
rhamnose was isolated in crystalline form from the decomposition 
product of pharbitic acid. When ipurolic acid was warmed with 
hydriodic acid and red phosphorus in a sealed tube, a syrupy 
acid containing iodine was obtained, which gave myristic acid, 
m. p. 53*5°, when reduced with zinc and hydrochloric acid. The 
acid has therefore a normal carbon chain. When oxidised with 
nitric acid (d 1*35), ipurolic acid gave suberic and azelaic acids, 
whilst with hot chromic acid mixture, butyric acid and a diketone , 
white needles, m. p. 49° ( disemicarbazone , aggregates of needles, 
m. p. 135°), were isolated in addition to the two acids above 
mentioned. 

When ipurolic acid is boiled with acetic anhydride and sodium 
acetate, and the reaction product is saponified with alkali, an un¬ 
saturated monohydroxy-acid is produced, the reduction of which 
with hydrogen in the presence of platinum black gives a mono- 
hydroxymyristic acid, needles, m. p. 51°. When the acid is oxidised 
with chromic acid mixture, sebacic and butyric acids are obtained. 
From these results, the ipurolic acid is shown to be a (3-hydroxy- 
acid of the formula : 

CH 3 -CH 2 -CH 2 -CH(OH)-[CH 2 ] 7 -0H(OH)-CH 2 -CO 2 H. 
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Pectinase produced by Different Species of Rhizopus . 

L. L. Harter and J. L. Weimer (J. Agric. Research , 1921, 22, 
371—377; cf. Harter and Weimer, ibid., 1921, 21, 609—625).— 
Rhizopus spp., parasitic on sweet potatoes, produce an enzyme which 
dissolves the middle lamellae of the cells of the host plant. The 
relative activity of the pectinase produced was compared for nine 
parasitic and two non-parasitic species by noting the time required 
for maceration of disks of sweet potato. The results show con¬ 
siderable variation in the amount of mycelial enzyme and also in 
the amount excreted in culture solutions. Pectinase is produced 
even by the non-parasitic species. G. W. It. 

The Efflorescences of Rkodymenia palmata ; Presence of 
a Xylan in the Floridean Algse. C. Sauvageau and G. Deniges 
(Compt. rend., 1922, 174, 791—794).—The authors have obtained 
from the alga, Rkodymenia palmata, a pentosan which they have 
definitely identified as a xylan. It is admixed with a certain 
amount of a methylpentosan, which they were not able to identify. 
Thoy were not able to find any indication of the presence of either 
mannitol or trehalose. W. G. 

Velocity of Reaction of Vegetable Enzymes. I. Influence 
of the Concentration of the Enzymes on the Velocity of Action 
of the Enzymes of Germinated Barley. Dario Maestrini 
(Arch. Farm, sperim. Sci. ajf., 1921, 32,40—48,49—59).—Measure¬ 
ments of the velocities of action of the three principal enzymes of 
germinated barley, namely, amylase, protease, and lipase, yield 
results in contradiction with the law of Schiitz and Borissow, which 
states that the velocity of peptic digestion is proportional to the 
square root of the amount of the enzyme. The amylolytic and 
proteolytic actions of extract of germinated barley may be com¬ 
pletely inhibited by addition of dextrose and peptone respectively. 
During the final period of the enzyme action, the amount of hydro¬ 
lytic products produced is greater with the smaller concentrations 
of the enzyme; this result appears to depend on accumulation of 
the products of the action, since removal of these results, in the 
case of amylase, in renewal of the hydrolysis. T. H. P. 

Velocity of Reaction of Vegetable Enzymes. II. Effect 
of Hydrogen Ions and of Salts on the Velocity of Action of the 
Enzymes of Germinated Barley. Dario Maestrini (Arch. 
Farm, sperim. Sci. aff., 1921, 32, 99—112; ef. A., 1920, i, 273, 
413; 1921, i, 152, 281, 628).—Treatment of germinated barley with 
0*3% acetio acid solution having electrical conductivity X=14x 10" 4 
yields an extract having very high amylolytic activity. As the 
concentration of the acid is increased, the activity diminishes until 
it becomes almost zero for 0*9% acid, having A==45x 10“ 4 . With 
proteases (lipases), the optimum activity is obtained with about 
0*4% acetic acid solution, having A=28(26)X 10“ 4 ; 0*9% acid 
gives an extract of very low proteolytic and lipolytio activities. 
The enzymic activity of these extracts appears to be proportional, 
within certain limits, to the concentration of the hydrogen-ions. 
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The author’s results with malt amylase furnish no support for 
Duclaux’s statement that calcium chloride inhibits completely 
the action of vegetable enzymes. The activity of malt diastase 
may be enhanced by chlorides, such as those of sodium and calcium, 
provided that the hydrogen-ion concentration of the enzyme 
solution is not at its optimum value. Cadmium chloride inhibits 
the amylolytic action of germinated barley extracts. T. H. P. 

Velocity of Reaction of Vegetable Enzymes. III. Effect 
of the Quantity and Volume of the Substrate on the Activity 
of the Amylase of Germinated Barley. Dario Maestrini 
(Arch. Farm, sperim. Sci. aff ., 1921, 32, 126—128, 129—133).— 
The results of the experiments here described show that, as regards 
the absolute quantity of the substrate, the behaviour of malt 
amylase closely resembles that of ptyalin (cf. Bielf eld, A., 1901, 
ii, 561) and that of emulsin, the quantity of reducing sugars pro¬ 
duced being directly proportional to the absolute quantity of 
substrate used. Increase in the amount of the latter without 
increase of its concentration does not greatly affect the production 
of reducing sugars by amylase under the experimental conditions 
employed. Gradual increase of the volume of the substrate by 
addition of water is accompanied by a corresponding diminution 
in the activity of the amylase. T. H. P. 

Analysis and Composition of Maize Pollen. R. J. Ander¬ 
son and W. L. Kulp (J. Biol. Chem. y 1922, 50, 433—453).—Pollen 
from three different varieties of maize was investigated. Con¬ 
siderable variations in composition, especially as regards starch 
and sucrose, were found, but it is possible that these were due to 
differences in the degree of ripeness. From the ripe pollen of 
the variety mainly examined were isolated: choline, Z-proline, 
inositol, a substance melting at 88—89° which was probably 
myricyl alcohol, and an amorphous and a crystalline phosphatide. 
The amorphous phosphatide gave on hydrolysis choline and a small 
quantity of another base which formed an auriehloride containing 
Au 49*84% and having m. p. 132°, glycerophosphoric acid, a 
saturated fatty acid, m. p. 63°, which was probably palmitic acid, 
and a small quantity of an unidentified unsaturated fatty acid. 
It was also found to contain sulphur. The crystalline phosphatide 
was hygroscopic after drying over sulphuric acid, and contained 
nearly two atomic proportions of nitrogen to one of phosphorus. 

E. S. 

Absorbent Power of Soils, and the Absorption by Plants 
of Nutritive Substances from the Soil. Luigi Casale (Staz. 
sper. agr. ital., 1921, 54, 65—113).—The causes determining the 
absorbent power of soils are the same as those which govern absorp¬ 
tion by colloids. The colloidal constituents of the soil acquire 
a positive or negative charge by yielding anions or kations to the 
liquids moistening them; the positive colloids are considered to 
be absorbed by the mass of the negative colloids, and the absorption 
of kations to take place as soon as the necessary difference of 
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potential is established between a colloid particle and the zone of 
concentration of kations round it. The coagulating power of 
various electrolytes is given by the decreasing order: Fe>Al> 
Mg>Ca>K>NH 4 >Na; in general, the coagulating power of the 
electrolyte is the greater the lower the solution tension of the 
kation and the greater its relative velocity, sodium being an excep¬ 
tion. The anion of electrolytes also influences the coagulating 
power. Absorption by colloids is exerted on the entire zone of 
concentration. From the complex solutions which moisten the 
soil, potassium and ammonium ions are more absorbed than those 
of calcium, magnesium, and sodium. The last to be absorbed 
form the outermost layers, and being most easily redissolved, are 
most easily replaced by other bases; the substitution is therefore 
not chemical, but electrical in character. In order that absorption 
can occur, the colloid must acquire a negative charge by sending 
positive ions into solution. Basic silicates and humates, after 
being treated with boiling hydrochloric acid and washed, cannot 
do so, and therefore lose their absorbent power. The behaviour 
of organic colloids is exactly identical with that of inorganic colloids 
treated with metallic salts of solution tension lower than that of 
hydrogen. The ectoplasm of the absorbent cells of a plant sends 
hydrogen-ions into solution and thus acquires a negative charge 
which is less than that of the colloids of the soil, so that there is 
a difference of potential between the plant and the soil; the 
colloidal particles are consequently attracted and adhere to the 
absorbent zone, and, in endeavouring to equalise their negative 
charge with that of the ectoplasm, send kations towards it, estab¬ 
lishing a kind of continuity. Equalisation does not, however, 
occur, since the absorbed ions are attracted by the tonoplast in 
an identical manner; they thus pass through the protoplasmic 
mass and can be utilised. The passage of nutritive substance 
from cell to cell is governed by the same causes as those controlling 
absorption. The beneficial action of fertilisers is explained by 
the action which their kation has in lowering the negative charge 
of the colloids, thus raising the difference of potential between 
them and the plant. Chemical Abstracts. 

Factors affecting the Hydrogen-ion Concentration of the 
Soil and its Relation to Plant Distribution. W. R. G. Atkins 
(Sci. Proc. Boy. Dubl. Soc ., 1922, 16, 369—413).—A comprehensive 
survey is given of modern theories on soil reaction. The buffer 
system in soils is discussed. Whilst the maximum alkalinity due 
to calcium carbonate in the soil is P H 9*01, in the presence of carbon 
dioxide lower alkalinities are obtained owing to the formation of 
calcium hydrogen carbonate. In the presence of magnesium 
carbonate, alkalinity up to P H 10*0 is possible, a circumstance 
which may explain the supposed unfavourable effect of lime pre¬ 
pared from dolomitic limestone. Alkalinities of more than P H 10*0 
are possible where sodium carbonate is present in the soil. In 
such cases, the alkalinity may be reduced to P H 8 by additions of 
calcium sulphate. A survey of soils derived from different rocks 
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shows the influence of geology on soil reaction. This relation is 
also modified by topographical factors. Records are given for the 
soil reaction of the habitats of a large number of native plants. 
Data are also given for the reaction of spring- and river-waters. 

G. W. R. 

Relation of the Hydrogen-ion Concentration of the Soil to 
Plant Distribution. E. A. Fisher ( Nature , 1921, 108, 306; 
cf. Atkins, this vol., i, 415, and preceding abstract).—The apparent 
p H of the soil, as determined colorimetrically, is often influenced by 
the fineness of division of the sample. Moreover, the actual p^ of 
the soil at the moment of measurement is sometimes of less im¬ 
portance than the rate of change of the p H under natural con¬ 
ditions. The buffer effects imposed by the nature of the soil on 
its reaction vary enormously in magnitude with different soils. It 
is suggested that measurements should be made, not merely of the 
p a of soils, but also of the variations in p a with addition of acids 
and alkalis; the titration curves could then be correlated with the 
magnitude of the buffer action of the soil. A. A. E. 

Factors in the Development of Soil Acidity. J. Konig, 
J. Hasenbaumer, and E. Kroger ( Z . Pflanz. Dung., 1922, [A], 1, 
3—12).—Estimations of the P H of soil moisture were made in order 
to determine the effect of different soil dressings, the effect of the 
growth of individual species of plants with varying manurial 
treatment, and the effect of different species of plants on soil 
acidity. The experiments were carried out in zinc pots. Even 
without the addition of any dressing, there was a slight increase 
in acidity after eight months, probably owing to defective aeration. 
Slight increases of acidity were observed as the result of normal 
applications of superphosphate, potassium salts, and ammonium 
salts. Sodium nitrate, “ nitrolime,” and basic slag had little effect, 
whilst calcium carbonate decreased the soil acidity. Similar results 
were obtained when the soil carried a crop of oats. In the experi¬ 
ments with different crops, peas, lupines, and buckwheat produced a 
slight increase in acidity, whilst maize, grass, clover, and mustard 
gave slight decreases. These results are in agreement with observ¬ 
ations on the acidities of the root sap of the plants used. 

G. W. R. 

Soil Acidity and its Effect on Germinating Plants. Otto 
Lemmermann and L. Fresenius ( Z. Pflanz . Dung,, 1922, [A], 1, 
12—32; cf. A., 1921, ii, 516).—Three types of soil acidity may be 
distinguished, namely, the actual acidity of the soil moisture due 
to the presence of acids, the latent acidity developed in the presence 
of solutions of neutral salts due to base exchange whereby salts 
of iron and aluminium appear in the soil extract and produce 
acidity by hydrolysis, and the latent acidity developed in the 
presence of salts of weak acids and strong bases where the base 
is absorbed by the soil colloids and the acid remains in the extract. 
The greatest acidity is found in the latter case and is not considered 
as of importance from a plant physiological point of view. The 
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three types of acidity for a number of soils as measured by the 
titratable acidity and by the P H were compared. Whilst the 
results show a general agreement, the order of acidity is not quite 
consistent between the three series. Experiments with seedlings 
grown in sand cultures with the addition of varying amounts of 
sulphuric acid in the water supplied show that cereals have differing 
toleration. Oats showed the greatest toleration of acidity, whilst 
wheat was the most sensitive. In the case of oats, a concentration 
of 0’05% of sulphuric acid was required to produce injury. The 
effect on the titratable latent acidity of the soil extract of the 
previous addition of varying amounts of sulphuric acid is shown 
by curves giving the relation between the amount of sulphuric 
acid added and the titratable latent acidity of the soil extract. 
The curves for soils treated with sodium acetate show higher acidities 
than in the case of soils treated with potassiurp. chloride. In the 
case of the potassium chloride series, the amount of sulphuric 
acid required to produce a titratable acidity in the extract sufficient 
to cause injury (as shown by the sand culture experiments) gives 
an expression for the amount of added acid which will produce 
harmful effects on plant growth. Results obtained with sodium 
acetate and similar salts are not regarded as trustworthy criteria 
as to the acidity of the soil for plant physiological purposes. From 
the differing tolerations of plants to acidity, the acceptance of 
any particular degree of acidity, measured as P u> as critical is not 
to be recommended. Soil acidity must be considered in relation 
with the manurial treatment. Soils may have little active acidity, 
but marked latent acidity. With such soils no injurious effect 
due to acidity is observable unless dressings of salts such as potass¬ 
ium chloride are given. G. W. R. 

Displacement Method for Obtaining Soil Solution. F. W. 

Parker ( Science , 1921, 54, 438—439).—The method, which is 
essentially that of Itscherekov (J. expt . Landw. [ Russia ], 1907, 8), 
consists in displacing the soil solution from soil packed in brass 
or glass cylinders, by means of ethyl alcohol. The latter, as it 
percolates through the soil, displaces some of the soil solution which 
forms a zone of saturation below the alcohol; this zone increases 
in depth as it is continually forced downwards by the alcohol, and 
is ultimately delivered free from alcohol. From 35 to 75% of 
the soil solution may be obtained by this method. Successive 
portions of the displaced solution have the same composition, and 
the results indicate that the true soil solution is secured. 

A. A. E. 

Basic Exchange in Soils. Von Nostitz {Mitt. deut. landw . 
Ge8., 1921, 36, 608—610).—A review of the present state of know¬ 
ledge regarding absorption and basic exchange in soils, with par¬ 
ticular reference to the work of Ramann (A., 1917, ii, 468; 1919, 
i, 615; ii, 154; 1920, ii, 257), which is of importance inasmuch 
as permutite-like hydrated aluminium silicates are fairly widely 
distributed in soils. The author has shown that even crystalline 
silicates such as mica and felspar can to a certain extent exchange 
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their potash for other bases; thus excessive liming may cause 
potash impoverishment. Certain soils can be deprived of all basic 
elements by repeated treatment with ammonium nitrate; after 
treatment of such a soil with a solution containing ammonium, 
calcium, and magnesium salts, plants die soon after germination 
with typical symptoms of potash-hunger, whereas appropriate 
addition of potassium salts restores the fertility. 

Chemical Abstracts. 

The Nature of certain Aluminium Salts in the Soil and their 
Influence on Ammoniflcation and Nitrification. Irving A. 
Denison (Soil Science , 1922, 13, 81—106).—By the analysis of 
dialysed extracts from some acid soils, it is shown that the soluble 
aluminium in soils is not in the form of salts but of colloidal alumin¬ 
ium hydroxide. Increased hydrogen-ion concentration brought 
about by the formation of mineral acids, by adsorption of basic 
ions from salts, may ultimately produce soluble aluminium salts. 
The presence of soluble aluminium salts is the result rather than 
the cause of soil acidity. Ammonification is stimulated by 
aluminium salts, but nitrification suffers a temporary check. 
Calcium carbonate is the most effective agent for the removal of 
soluble aluminium salts from soils. A. G. P. 

Substances Dissolved in Rain and Snow. Sherman 
Schaffer (Chem. News , 1922, 124, 35—36).—Forty-five samples 
of rain and snow which fell between August 18th, 1920, and June 
1st, 1921, have been analysed. The deposits consisted of 18T4 in. 
of rain and 34*0 in. of snow, which fell in Mount Vernon,*Iowa. 
During the period 0*60126 lb. of nitrates, 0*03985 lb. of nitrites, 
1*48045 lb. of free ammonia, 1*16022 lb. of albuminoid ammonia, 
34*43179 lb. of chlorides, and 102*08035 lb. of sulphates calculated 
as S0 3 , fell per acre. Generally, the author finds no seasonal change 
in the amount of these substances deposited. The nitrates had an 
average value of 0*3 per million of rain with a maximum of 1*0 per 
million, the average for the nitrites was 0*0033 per million with a 
maximum of 0*03 per million; free ammonia had an average of 
0*67 and a maximum of 2*1 per million, whilst the average for 
albuminoid ammonia was 0*38 and the maximum 2*0 per million. 
The chlorides had an average of 10*1 and a maximum of 49*7 per 
million. It is shown, from an analysis of the sodium and potassium 
in the chloride, that these do not come from ocean spray, but 
probably from coal smoke. The average for the sulphates was 
29*9 and the maximum 101*2 per million. Sulphites were also 
estimated, seven samples showed no sulphite, whilst the remaining 
samples had an average of 1*43 parts per million with a maximum 
of 1*8 per million. The total nitrogen which fell in this period was 
3*28178 lb. per acre and consisted of 5*74% nitric acid, 0*51% 
nitrous acid, and 93*73% ammonia. J. F. S. 
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Natural System o£ Carbon Compounds. II. Empirical 
and Rational Allologous Series and their Graphical Repre¬ 
sentation as a System. Herman Decker ( Helv . Chim. Acta , 
1922, 5, 285—299; cf. this vol., i, 417).—Series of compounds 
are termed allologous when the formulas of members conform to 
a general expression. The special type of allology in which the 
formulas of compounds differ by (CH^n, is termed empirical homo¬ 
logy. These definitions, however, permit the inclusion in one class 
of structurally different compounds. Rational homology, exhibited 
by compounds the interconversion of which may be conceived 
by addition or removal of ’CHg* groups, may be direct or indirect, 
according as the relationship is analogous to that of direct descent 
or of cousinship in human genealogy. Irrational homology, 
exemplified by the acetylenes and the allylenes, is specially frequent 
among aromatic compounds. Among hydrocarbons, CnH^, the 
following types of rational allology (of which the respective series 
equations are indicated) are at present distinguishable :—homologues 
—^paraffins (ft—m/2-fl=0), ethylenes (ft—ra/2=0), acetylenes 
(ft—m/2—1=0), benzene homologues (ft—m/2—3=0), naphthalene 
homologues (ft—m/2—6=0); centrologues —acetylene, benzene, . . . 
(ft—m=0); phenylogues —benzene, diphenyl, . . . (ft—3/2m+3=0), 
toluene, diphenylmethane, . . . (ft—3/2m+5=0), ethylbenzene, di- 
phenylethane, . . . (ft—3/2m+7=0); benzologues —benzene, naph¬ 
thalene, . . . (ft—2ra+6=0), diphenyl, phenylnaphthalene, . . . 
(ft—2m+8=0), pyrene, isoperilene, . . , (ft—2m+4=0); and peri- 
logues —naphthalene, pyrene, . . . (ft—3m+14=0); anthracene, 
perilene, . . . (ft—3m+16=0). The series equations show that 
each of these may be represented by straight lines, of which the 
angle of inclination to the ft-axis is termed the specific constant 
of the type. The discussion of the results of this mode of repre¬ 
sentation does not lend itself to abstraction. J. K. 

Some Compounds of Bivalent Carbon. Alfred Gillet (Bull. 
Soc. chim. Belg., 1922, 31, 126 — 131 ; cf. this vol., i, 213). —A 
development of the theory put forward in the previous paper. 
Various data are tabulated and the conclusion is drawn that, of 
all the known saturated isomerides, the compound which is most 
closely related in formula to the corresponding unsaturated 
compound differs least in boiling point from the latter. Some 
connexion between these differences and their variations in various 
series of compounds is deduced. H. J. E. 

Oxidation of Aliphatic Hydrocarbons with Nitrogen Per¬ 
oxide. II. Ch. GrInacher and P. Schaufelberger (Helv. 
Chim. Acta , 1922,5, 392—395; of. A., 1921, i, 2).—Neither palmitic 
nor stearic acid could be detected among the acids obtained by 
the oxidation of paraffin (m. p. 50—52°) with nitrogen peroxide 
vol. cxxn. i. t 
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(of. Bergmann, A., 1918, i, 285). The main fraction, b. p. 240— 
300°/23 mm., of the esterification product of the acid mixture 
furnished an ester , leaflets, m. p. 40*5°, from which a saturated 
acid , 022 X 14402 , leaflets, m. p. 59—60°, was obtained. Since these 
are not the properties of behenic acid, the new acid must contain 
a branched chain structure, and it is concluded that paraffin 
contains considerable quantities of hydrocarbons, other than 
normal. From a fraction, b. p. 90—135°/12 mm., of the esterified 
product, a lithium salt, C 14 H 27 0 3 Li, was obtained, corresponding 
with a saturated liquid hydroxy-acid, probably naphthenic acid or 
containing a branched chain structure. Another fraction, b. p. 
135—155°/12 mm., similarly furnished a lithium salt, C 15 H 29 0pLi, 
also derived from an analogous hydroxy-acid. J. K. 

Preparation of Fatty Acids, Aldehydes, and Ketones from 
Mineral and Tar Oils. Carl Harries (D.R.-P. 339562; from 
Chem. Zentr ., 1921, iv, 1222).—The raw oils before oxidation with 
ozone are treated with liquid sulphur dioxide to remove the portions 
soluble therein. For example, the tar from bituminous coal is 
treated with liquid sulphur dioxide, whereby strongly unsaturated 
compounds are removed, less unsaturated compounds with double 
linkings remaining behind in the residue. -This is cooled to the 
point of partial solidification and the portion remaining liquid, 
the so-called “ Schwitz ” oil, is run off and fractionated with 
steam. The fraction between 100 and 250°/10 mm. is treated with 
ozone until the increase in weight amounts to 8 —12%. The 
oxidised oil is then treated with superheated steam to decompose 
the peroxides formed and the acids are separated from the un¬ 
attacked portion by hot concentrated potassium hydroxide. The 
resultant soaps are separated from the oil by treatment with 
superheated steam. The soaps thus obtained on hydrolysis give 
principally palmitic and stearic acids. The material after the 
removal of the soaps still contains unsaturated compounds and 
the portion containing aldehydes is again treated with ozone, 
steam, and potassium hydroxide, whereby aldehydes are con¬ 
verted into acids. The yield of fatty acids, for the most part 
crystalline, amounts to about 18—20% of the Schwitz oil. In 
order to obtain aldehydes and ketones, the ozonised material 
after treatment with steam is shaken with sodium hydrogen sulphite 
and the aldehydes and ketones are recovered by way of the bi¬ 
sulphite compounds. A large number of aldehydes and ketones 
are obtained boiling over a large range. A yield of aldehydes and 
ketones up to 80% may be obtained if the ozonides are treated 
with sodium hydrogen sulphite or potassium ferrocyanide in the 
presence of potassium hydrogen sulphate. The residual “ Schwitz ” 
oil after treatment with sulphuric acid is no longer oxidisable and 
has m. p. —6° to 1 °, according to origin; b. p. 280—350°/760 mm. 

G. W. R. 

Preparation of Dioleflnes and Polymerisation Products 
Thereof. H. Otto Traun’s Forschungslaboratorium (Brit. Pat. 
156116).—Diolefines are obtained by heating together for a suitable 



ORGANIC CHEMISTRY. 


i. 515 


time under pressure at a sufficiently high temperature molecular 
quantities of acetylene and ethylene hydrocarbons in presence 
or absence of a catalyst, for example, anhydrous alkali hydroxides, 
and if either the pressure or temperature or time of interaction be 
increased polymerisation products of the diolefines are obtained 
in a single operation. For example, a mixture of acetylene and 
propylene in approximately molecular proportions is forced into 
a thick-walled spiral or autoclave at 3—15 atmos. pressure 
and heated at 350—450°. The spiral is provided with a non¬ 
return inlet valve and an outlet valve which can be regulated to 
release the gases at any desired pressure. The escaping gases are 
cooled and the diolcfine condenses, unchanged gas being roeircu- 
lated through the apparatus. By using an indifferent gas as a 
diluent to increase the pressure to, say, 30 atmos. the yield of 
diolefine, in the piesent instance isoprene, can be increased to 
85% of the theoretical. When the operation' is performed in an 
autoclave and the heating is continued for ten to fifteen hours 
at 55—65 atmos. pressure the diolefine undergoes polymerisation 
to rubber-like substances together with intermediate products 
which can be utilised as varnish and turpentine substitutes. 

G. F. M. 

Preparation of Diolefines and Derivatives Thereof. H. Otto 
Traun’s Forschungslaboratorium (Brit. Pat. 156122).—Halogen- 
ated derivatives of diolefines are obtained by the pyrogenetic decom¬ 
position of hydrocarbons such as turpentine, dipentene, or limonene 
in presence of halogens or hydrogen haloids, the reactions being 
accelerated by catalysts such as silicon alloys, silicates, or metallic 
platinum. Similar diolefine derivatives are also produced by the 
chlorination of pentane or isopentane at 600—800°. From these 
stable derivatives the unstable diolefines may readily be obtained 
as required for use by splitting off hydrogen haloid. By way of 
example, a mixture of equal volumes of benzene and limonene 
vapours and hydrogen chloride is passed through a ferro-silicon 
tube heated at 550—600°, or, alternatively, a mixture of 1 vol. of 
gasolene vapour (b. p. 40—45°) and 4 vols. of chlorine is similarly 
treated at 600—800°, and the chlorinated products, consisting 
mainly of dichloropentanes, are led into a suitable water-cooled 
condenser and collected. The yield of compounds from which 
diolefines suitable for caoutchouc synthesis can be obtained amounts 
to 60—80% of the theoretical. G. F. M. 

Compounds of Acetylene with Silver Phosphate and Silver 
Arsenate. P. Benedict Oberdoerfer and J. A. Nieuwland 
(J. Amer. Chem . Soc., 1922, 44, 837—840).—The formula assigned 
to their acetylene silver phosphate compound by Nieuwland and 
Maguire (A., 1906, ii, 721) is now shown to be incorrect. The 
substance which they analysed contained small amounts of water 
and free phosphoric acid. Analytical results from the carefully 
purified substance give the following formula to the compound, 
6(Ag-C:CH),Ag 2 HP0 4 . 

An acetylene silver arsenate has also been prepared by the same 

1 2 
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method, and the analytical data point to the constitution 
2 (H 3 As0 4 ),Ag 3 As0 4 ,4C2Ag 2 . Its properties are similar to those of 
acetylene silver phosphate (loc. cit .). W. G. 

The Interaction of Methyl Iodide and Potassium Plumbite. 
J. G. P. Druce (Chem. News , 1922, 124, 215—217; cf. A., 1920, 
i, 426).—Contrary to the behaviour of alkaline solutions of stannous 
hydroxide, it is shown that no organo-metallic compounds are 
obtained with potassium plumbite and methyl iodide. The con¬ 
stitutional formulae of the potassium hydrogen plumbites and 
stannites are discussed. W. E. G. 

Preparation of Vinyl Compounds and Polymerisation 
Products Thereof. H. Otto Traun’s Forschungslaboratorium 
(Brit. Pat. 156117).—The addition of hydrogen haloids, methyl 
haloids, or organic carboxylic acids to acetylene hydrocarbons 
takes place smoothly and rapidly at 100—120° under a pressure 
of 1—2 atmos. By increasing the pressure and by raising the 
temperaturo when all the acetylene is absorbed, polymerisation 
products of the vinyl esters are obtained without the necessity of 
isolating the intermediate product. Although the reactions pro¬ 
ceed quite satisfactorily without catalysts, they can be accelerated 
if desired by the addition of small amounts of certain metals or 
metallic compounds (other than mercury compounds, the use of 
which is already known, and involves troublesome regeneration 
processes) such as magnesium, tin, or copper, or their compounds, 
iodine, hydriodic acid, boron compounds, or organic acid anhydrides. 
If the acetylene is diluted with an inert gas such as nitrogen, or 
with benzene or petroleum vapour, the pressures can be increased 
to 10—15 atmos. or more and the reaction correspondingly accelerated 
without risk of explosion of the acetylene. Examples : (1) 40 parts 
of allylene and 36—38 parts of dry hydrogen chloride are heated 
at 120° at 1—2 atmos. pressure for ten to twenty-four hours. 
Yields of 80—85% of (3-chloropropylene and 10—15% of another 
chloro-compound are formed, and the former can be completely 
polymerised by further heating at 150—200°. The polymerisation 
is accelerated by increasing the pressure to, say, 15 atmos. by the 
introduction of nitrogen. The polymerisation product can be 
employed for the preparation of varnishes, or can be transformed 
into rubber-like substances by the removal of the halogen by the 
action, for example, of sodium, calcium, or magnesium in presence 
of an inert organic liquid. (2) Twenty-six to twenty-eight parts 
of acetylene are gradually introduced into a mixture of 50 parts 
of acetic acid and 1 part of acetic anhydride. The mixture is 
heated at 40—60° and the pressure raised to 5 atmos. by the intro¬ 
duction of nitrogen. The product consists of 75 parts of vinyl 
acetate and 3—5 parts of ethylidene diacetate. If the temperature 
is then increased to 120—200° and the pressure to 10 atmos. or 
more, the esters are polymerised to products which vary in con¬ 
sistence from semi-liquids to more or less tough solids, according 
to the extent to which the polymerisation is allowed to proceed. 

G. F. M. 
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Preparation of Vinyl Haloids. H. Otto Traun’s Forschungs- 
laboratorium (Brit. Pat. 156120).—Vinyl haloids are obtained in 
good yield without the intermediate isolation and purification of 
acetylene by the action of concentrated aqueous hydrogen haloids 
at 60—95° on calcium carbide in the presence of a catalyst, pre¬ 
ferably a mixture of a mercury and a copper salt. The reaction 
occurs without catalysts if the pressure is increased above atmo¬ 
spheric, but some of the vinyl haloid is polymerised under these 
conditions. The vinyl chloride distils off as it is formed, and if 
a stream of hydrogen chloride is passed through the reaction mixture 
during the operation the yield is almost quantitative. Small 
quantities of zinc, aluminium, or tin chlorides accelerate the 
addition of hydrogen chloride to the nascent acetylene, but ferric 
chloride accelerates the reaction in the direction of the formation 
of dichloroacetaldehyde. „ G. F. M. 

The Labile Nature of the Halogen Atom in Organic Com¬ 
pounds. II. Action of Hydrazine on Nitrogen-Halogen 
Compounds and on Bromomalonic Esters. Edmund Langley 
Hirst and Alexander Killen Macbetii (T., 1922, 121, 904— 
911). 

The Labile Nature of the Halogen Atom in Organic Com¬ 
pounds. I. Titanium Reductions of Substituted Nitro- 
paraffms. Thomas Henderson and Alexander Killen 
Macbeth (T., 1922, 121, 892—903). 

The Surface Tension of Mixtures of Alcohol and Water at 

25°. Louis Leighton Bircumshaw (T., 1922, 121, 887—891). 

Co-ordination Forms of Glycerides. I. Klimont (Oesterr. 
Chem. Zlg ., 1922, 25, 63—64).—A reply to Grim (this vol., i, 
420). H. W. 

Properties of Mixtures of Ethyl Ether, Sulphuric Acid, 
and Water. James Robert Pound (T., 1922, 121, 941—945). 

Preparation of Alkyl Sulphates. Henry Dreyfus (Brit. 
Pat. 177189).—Ethyl sulphate or its homologues are obtained by 
heating alkali pyrosulphates (2 mols.) or chlorosulphonates (2 mols.) 
with ethyl alcohol or ethyl ether or their homologues (2 mols.) 
and after four to five hours, distilling off the ester, preferably in 
a vacuum. Alternatively, the alcohol vapours may be passed over 
sodium pyrosulphate heated at 150° in a vacuum, whereby ethyl 
sulphate together with unchanged alcohol distils off as fast as it 
is formed. G. F. M. 

Preparation of Vinyl Sulphuric Acid and Homologues 
thereof. H. Otto Traun's Forschungslaboratorium (Brit. Pat. 
156121).—Vinyl sulphuric acid is formed almost quantitatively 
according to the equation CH:CH+H 8 S 0 4 = : =»CH 2 ICH*S 03 * 0 H, when 
cold anhydrous sulphuric acid (96 parts) is gradually saturated, 
at temperatures below 0°, with 26 to 28 parts of acetylene at 
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2 to 5 atmos. pressure, preferably in presence of small quantities 
of a catalyst such as mercuric sulphate. Homologues of acetylene 
can be used in a similar way. G. F. M. 

Trimethylene Dinitrate. F. Bleciita (Z. ges. Schiess-Spreng- 
stoffw., 1922, 17, 57—58).—Pure trimethylene glycol (b. p. 211— 
212°/741 mm., d 15 1*054) was nitrated in Schlogel’s apparatus, 
the composition of the mixed acids being nitric, 25*26%, sulphuric, 
66*55%, water, 8*19%. Ten grams of the glycol were slowly 
dropped into 200 grams of mixed acids cooled to 8° with violent 
agitation. The increase of temperature was much greater than 
in the nitration of glycerol, and drops hanging from the funnel 
on being splashed with the acids ignited regularly. The nitrate 
obtained was washed with cold water, 2% sodium carbonate 
solution, and finally several times with cold water and dried to 
constant weight in a vacuum over sulphuric acid. The nitrogen 
content was 16*7% (theoretical, 16*87%). The product was 
similar to glyceryl nitrate but less viscous; d 16 T408. It was 
miscible in all proportions with methyl alcohol, ether, chloroform, 
benzene, or acetone, only slightly soluble in carbon bisulphide, 
solubility in 96% ethyl alcohol 1 : 5, solubility in water at 20° 
1 :410. No signs of crystallisation occurred on cooling for three 
hours at —20°. Tested by Abel’s method at 83°, it showed slightly 
less stability than glyceryl nitrate. Its sensitiveness to impact 
is the same as that of the latter. H. C. R. 

Symmetrical Dibromopivalic Acid and 1 -Methylcj/cfo- 
propane-1-carboxylic acid. Moritz Kohn and Anissim 
Mendelewitsch (Monatsh., 1921, 42, 227—244).—Symmetrical 
dibromopivalic acid and from it dihydroxypivalic acid were 
synthesised by the following steps. Two mols. of formaldehyde 
and 1 mol. of propaldehyde were condensed in aqueous potassium 
hydroxide to dihydroxy-aa-dimethylpropaldehyde, which was 
converted into its oxime. The oxime, which readily decomposes 
on heating, was boiled with excess of acetic anhydride whereby 
it was converted into diacetoxypivalonitrile. By heating in a 
sealed tube at 125—130° for twenty hours with saturated hydro - 
bromic acid, the nitrile was converted into dibromopivalic acid , 
CMe(CH 2 Br) 2 *C0 2 H, m. p. 56—58°, crystallising from light petrol¬ 
eum in rhombic pyramids [a : b ; c=0*8949 : 1 : 0*7789], d 2*078. 
By boiling with lead oxide and water, the dibromopivalic acid was 
converted into dihydroxypivalic acid , m. p. 179—182°, crystallising 
from water in small, acute rhombohedra or tetrahedra belonging 
to the trigonal-pyramidal class of the rhombohedral system, 
[a : c= 1 : 1*2549], d 1*329. The product obtained by Koch and 
Zemer (A., 1901, i, 633), m. p. 163—164°, was evidently impure. 

Methyl dibromopivalcUe has b. p. 229—231°. Methyl dihydroxy - 
pivalate was prepared by alkylating dihydroxypivalic acid with 
diazomethane. It forms apparently rhombic, very deliquescent 
prisms, m. p. 40—45°, b. p. 145°/20—22 mm. 

By reduction of the methyl ester of dibromopivalic acid in methyl 
alcohol with zinc dust, methyl 1 -methylcyclopropane- 1 -carboxylate 
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was formed; it is a colourless, mobile liquid, b. p. 121—123°, 
with a camphor-like odour. The free acid crystallises from water 
in spear-shaped crystals, m. p. 28—31°, b. p. 183—185°/762 mm. 
The calcium salt, (CgH-C^JoCa, crystallises in flat, rhombic needles; 
the silver salt, C 5 H 7 0 2 Ag, forms thin needles or leaflets, apparently 
rhombic. E. H. R. 

Behaviour of Crotonic Acid in Ultra-violet Light. II. 

R. Stoermer and E. Robert (Ber., 1922, 55, [B], 1030—1040; 
cf. Stoermer and Stockmann, A., 1914, i, 925).—It has been found 
previously that the transformation of crotonic into tsocrotonic 
acid under the influence of the light from a Uviol lamp could not 
be established with certainty. By the use of the more powerful 
Heraus lamp, this transformation has been shown to occur to a 
small extent; on one occasion, it was found possible to isolate 
pure tsocrotonic acid from the product, but, in general, the sub¬ 
stance is separated as the corresponding amide. The experiments 
are rendered difficult by the restricted range of solvents available 
and the marked resinification which usually occurs, but is least 
obvious in toluene. 

Under the influence of ultra-violet light, aniline and ammonia 
are very readily added at the double bond of a p-unsaturated acids. 
Thus crotonic acid and aniline give mainly p-anilinobutyric acid 
and anilinobutyranilide with minor amounts of croton- and iso - 
croton-anilides, whereas the chief products with ammonia are 
P-aminobutyric acid and iminodibutyric acid, and, in addition, 
very small quantities of crotonamide. Crotonic acid and p-tolu- 
idine give P-p-toluidinobutyric acid, which could not be caused to 
crystallise and was therefore analysed as its ethyl ester, b. p. 186— 
188°/30 mm.; the latter yields a hydrochloride which crystallises 
with difficulty. 

Acetic, propionic, and (to a less extent) benzoic acids are con¬ 
verted into their anilides when mixed with aniline and exposed 
to the light of the Heraus lamp; the action is shown to be due to 
the radiation and not to the temperature of the lamp. The forma¬ 
tion of amides takes place with considerably greater difficulty. 

Erucic Acid and Erucic Anhydride. II. D. Holds and 
C. Wilke (Z. angew. Chem ., 1922, 35, 186—187; cf. this vol., i, 
217).—Historical. The authors give an account of attempts by 
earlier workers to isolate pure erucic acid from rape oil, the suc¬ 
cessful conclusion of which in their hands has been already 
described ( loc . cit .). G. F. M. 

So-called Rapic Acid. Alfred Grabner ( Monatsh ., 1921, 
42, 287—292).—-The acid known as rapic acid was first isolated 
by Reimer and Will (A., 1887, 1030) and was shown by Zellner 
to have the formula CjgH^Oo (A., 1896, i, 592) and to be probably 
an isomeride of oleic acid, ft has now been submitted to detailed 
comparison with oleic acid and shown to be identical therewith. 

E. H. R. 
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Action of Thionyl Chloride on a -Hydroxy-acids. E. E. 

Blaise and (Mlle) Montagne (Compt. rend., 1922, 174, 1173:— 
1174).—Thionyl chloride reacts with glycollic acid, giving two 
products, namely, Chloromlphonylacetyl chloride , S0 2 C1 # CH 2 *C0C1, 
b. p. 78—82°/16 mm., and chloroacetoxyacetyl chloride, 
CH 2 C1-C0*0-CH 2 -C0C1, 

b. p. 99—101°/17 mm. The former compound is very unstable, 
and on heating at 180° it decomposes, giving sulphur dioxide and 
chloroacetyl chloride. It is also decomposed by water or methyl 
alcohol. With aniline, it gives glycollanilide sulphite, 
S0(0-CH 2 -C0-NHPh) 2 , 

m. p. 140—141°. This sulphite also loses sulphur dioxide when 
heated, giving glycollanilide, which, with thionyl chloride, regen¬ 
erates the sulphite. Chloroacetoxyacetyl chloride gives with 
aniline an anilide, m. p. 119°. W. G. 

Oxidation of Dihydroxystearic Acid. Yoshiiiiko Asahina 
and Yoshitoyo Ishida (J. Pharm. Soc. Japan, 1922, 171—179).— 
Azelaic and 71 -nonoic acids are readily prepared from dihydroxy¬ 
stearic acid by oxidation. One part of dihydroxystearic acid 
(obtained by oxidation of oleic acid with potassium permanganate 
in potassium hydroxide solution) is added to a mixture of 2 parts 
of crystallised sodium dichromate and 25 parts of 25% sulphuric acid, 
and gradually heated on an oil-bath until the temperature has risen 
to 80°; the mixture is then distilled with steam, the temperature 
of the bath being maintained at 110—120°. The distillate is 
saturated with sodium chloride, extracted with ether, and rectified, 
when w-nonoic acid of b. p. 150°/20 mm. is obtained. The non¬ 
volatile residue is filtered while hot. On cooling the filtrate, 
impure azelaic acid crystallises. It is dissolved in concentrated 
sodium carbonate, or, better, sodium hydroxide solution, boiled 
until the accompanying coloured compound is destroyed, filtered, 
acidified, and crystallised, when white leaves, m. p. 128—132°, 
are obtained. From 504 grams of dihydroxystearic acid, 202*5 
grams of azelaic acid and 130 grams of w-nonoic acid were 
obtained. 

By the same method, 89 grams of azelaic acid and 41*5 grams 
of heptoic acid were prepared from 480 grams of the trihydroxy- 
stearic acid obtained from ricinolic acid by oxidation with potassium 
permanganate. K. K. 

The Hydrolysis of the Mono- and Di-ethyl Esters of Diethyl - 
malonic Acid. Philippe Dumesnil {Bull. Soc. chim., 1922, 
[iv], 31, 320—324; cf. A., 1921, i, 391).—The author has repeated 
previous work (loc. cit.) under slightly different conditions, and 
has obtained confirmatory results. W. G. 

Glutaconic Acid. II. P. E. Verkade (Rec. trav. chim., 
1922, 41, 208—223; cf. Verkade and Coops, A., 1920, i, 592).— 
A summary and extension of previously published work. Different 
methods of preparation of glutaconic acid (Conrad and Guthzeit, 
A., 1883, 311; Blaise, A., 1904, i, 10; Fichter and Dreyfus, A., 
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1900, i, 426; von Pechmann and Jenisch, A., 1892, i, 147; von 
Pechmann, A., 1891, ii, 1457; Bucherer, A., 1890, i, 736) are 
shown to yield a substance of identical properties; no trace of 
the presence of an isomeride could be detected. Various methods 
of preparation of isomerides were attempted, but without success. 
The formula suggested by Perkin and Tattersall (T., 1905, 87, 
361) and modified by Thorpe (T., 1912, 101, 871) is discussed and 

the author suggests that C0 2 H—CH—CH—CH—C0 2 H is the 

best representation of the experimental evidence. H. J. E. 

Isomerism in the Glutaconic Acid Series. Franz Feist 
(.Annalen , 1922, 428, 25—40).—The evidence which has been 
accumulated by Thorpe and his co-workers during the past seven¬ 
teen years is summarised. The author maintains his view that 
the isomerides in this series of acids are of the ordinary geometrical 
type, the difference, revealed by Thorpe’s work, between the 
chemical relationship of these compounds and that subsisting 
between other maleoid and fumaroid acids being a difference of 
degree and not one of principle. The absence of a second form 
of glutaconic acid is readily explicable on the assumption that the 
double bond changes position (cf. following abstracts and this 
vol., i, 553). C. K. I. 

The Two p-Methylglutaconic Acids. Franz Feist and 
Paul Karl Breuer {Annalen, 1922, 428, 59—68).—Both the 
cis- (labile) and trans- (normal) forms of ethyl p-methylglutaconate 
yield ozonides which on hydrolysis give ethyl acetoacetate and 
ethyl glyoxylate (also acetone and oxalic acid). c£s-Ethyl p-methyl- 
glutaconate readily absorbs chlorine, giving a dichloride (C 10 H 16 O 4 Cl 2 ), 
b. p. 159—161°/12 mm., and a trichloro- compound (C 10 H 16 O 4 Cl 3 ), 
b. p. 116*570*57 mm., 130°/0-96 mm., 142*071*70 mm., 155*0°/2*70 
mm. The dibromide, b. p. 108°/0*11 mm., 116°/0*66 mm., 133°/2*20 
mm., 154—156711 mm., 159—160713 mm., on condensation with 
ethyl sodiomalonate gives ethyl ethanetetracarboxylate and ethyl 
[i-oxalyl-n-butyrate, b. p. 125*371*6 mm., 163°/5 mm. (cf. preceding 
abstract). C. K. I. 

ap-Dimethylglutaconic Acid. Franz Feist and (in part) 
Paul Karl Breuer {Annalen, 1922, 428, 68 —75).—Neither the 
cis- (labile) nor trans- (normal) forms of a(3-dimethylglutaconio 
acid undergo optical resolution with the help of brucine, strychnine, 
or quinine. The quinine salt of the cis-acid is crystalline (needles), 
and has the composition C 7 H 10 O 4 ,6H a O. 

Ethyl cis- (labile) a^-dimethylglutaconate gives an oily ozonide, 
^ii® 18^8» which on hydrolysis gives ethyl aoetoacetate, ethyl 
methylacetoacetate, methyl ethyl ketone, and other products 
which were not identified. The trans- (normal) ester yields an 
oily ozonide, C n H 18 O 10 , which on hydrolysis gives mainly ethyl 
acetoacetate, acetone, and acetic acid. To account for these 

<• 
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results it appears to be necessary to assume three-carbon 
tautomerism as in the case of the (3 - phenyl- a - methylglutaconic 
esters (cf. preceding abstracts and this vol., i, 553). C. K. I. 

Aleuritic Acid. C. Harries and W. Nagel (Chem. Umschau , 
1922, 29, 135—137).—The acid was obtained as potassium salt 
in 30% yield by allowing 5iV -potassium hydroxide to act in the 
cold for twelve hours on shellac. After purification, the acid 
gave figures corresponding with the formula Ci^H 32 0 5 , and mole¬ 
cular weight determinations confirmed this. The acid has m. p. 
100 —101°, and yields a methyl ester (colourless needles, m. p. 
69—70°) and a triacetyl derivative, C 1 5H 28 (0Ac)3*C0 2 H, and when 
reduced by hydriodic acid yields palmitic acid. The acid is there¬ 
fore a trihydroxypalmitic acid as suggested by Endemann and 
not dihydroxytridecoic acid as stated by Tschirch and Famer 
(A., 1899, i, 447). H. C. R. 

Action of Acids on Ammonium Molybdomalate. E. 

Darmois (Compt. rend., 1922, 174, 1062—1064).—The ammonium 
molybdomalate, 2Mo0 3 ,C 4 H 4 0 5 (NH 4 ) 2 , is very sensitive to the 
action of acids. On the addition of small amounts of hydrochloric 
acid to its solution the rotation rapidly decreases to a limit value 
which is the same if nitric or sulphuric acids is used in place of 
hydrochloric acid. The limiting value of the rotation corresponds 
with the formation of the compound, Mo0 3 ,2C 2 H 6 0 5 . If acetic 
acid is used, the action is not so marked and the results with this 
acid and its chloro-derivatives indicate that, in these cases, the 
diminution in rotation is proportional to the total quantity of 
hydrogen-ions. It is suggested that this difference may serve 
as the basis of a method for detecting the presence of mineral 
acid in acetic acid. W. G. 

Preparation of Formaldehyde and Methyl Alcohol. H. 

Otto Traun’s Forschungslaboratorium (Brit. Pat. 156148).— 
Formaldehyde and methyl alcohol are obtained by the oxidation 
of methane, or natural gas containing methane, by means of 
carbon dioxide, the mixed gases being passed through a con¬ 
stricted pipe heated at 500—700° at the constriction, and the 
gaseous reaction products rapidly cooled. The tube may be made 
of copper, silver, or nickel, or alloys of these metals with one 
another or with tin, zinc, aluminium, etc., which metals catalytically 
assist the reaction. If iron pipes are used, they are advantageously 
packed with wire or turnings of the above metals or alloys. The 
following reactions apparently occur in the process: 2C0 2 — 

2C0+20 and CH 4 +20=H-CH0+H 2 0. The yield of formaldehyde 
under favourable conditions may amount to 56%, calculated on 
the methane employed. The yield of methyl alcohol is favoured 
by a slower passage of the gas through the tubes, and by the 
presence of hydrogen in the gas mixture. Saturation of the gases 
with alcohol vapour at 20—30° favourably influences the reaction. 

G. F. M. 
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Aptitude of Formaldehyde to Form Hydrocyanic Acid by 
Oxidation in Ammoniacal Silver Solutions. R. Fosse and 
A. Hieulle (Gompt. rend., 1922, 174, 1021—1023; cf. this vol., 
i, 117).—By oxidising very small amounts of formaldehyde with 
excessive amounts of potassium permanganate in strong ammonium 
hydroxide in the presence of a silver salt and ammonium chloride 
the yield of hydrocyanic acid obtained may be as high as 37%. 
At the same time, however, a considerable amount of cyanic acid 
is produced. W. G. 

Preparation of Acetaldehyde from Acetylene. Shuichir6 
Ochi, Yoichi Onozawa, and The Tokyo Industrial Laboratory 
(Japan. Pat. 38752, 1921).—Acetaldehyde is prepared by intro¬ 
ducing 10*3 litres of acetylene into 100 c.c. of a solution containing 
25 grams of sulphuric acid, 1 gram of mercuric oxide, and 3*6 grams 
of ferric acetate, and heating at 40° for three hours, the product 
being then distilled with steam. K. K. 

Researches on Residual Affinity and Co-ordination. VIII. 
Interaction of Tellurium Tetrachloride and (3-Diketones. 

Gilbert T. Morgan and Harry JDugald Keith Drew [with 
E. A. Cooper] (T., 1922, 121, 922—940). 

Electrolytic Reduction of Dextrose. Alexander Findlay 
and Vernon Harcourt Williams (Trans. Faraday Soc ., 1922, 
17, 453—456).—The method and apparatus used were those of 
Tafel (A., 1900, ii, 588). A current density of 0-16 ampere per 
sq. dcm. was employed, the solutions contained 1—10% of dextrose 
in 3% of sulphuric acid, the rate of absorption of hydrogen fell 
rapidly almost to zero, and the total amount absorbed corresponded 
with a 2% reduction of dextrose. The current concentration was 
varied between the limits of 0*04 and 0*444 ampere per 100 c.c. 
With increase of current concentration the absorption of hydrogen 
increases but falls off rapidly. No appreciable change was effected 
by changing the temperature, substituting gas carbon or Acheson 
graphite for lead electrodes or changing the current density. The 
rapid falling off of the hydrogen absorbed was found to be due to 
a film of lead formate formed on the cathode. The products of 
reduction were found to be formic acid and a pentose (cf. Lob, 
A., 1910, i, 94); contrary to the claims of O’Brien Gunn [D.R.-P. 
140318 (1900)J, no hexahydric alcohol was formed. W. T. 

The Catalytic Hydrogenation of Dextrose. W. E. Cake 
(J. Amer. Chem. Soc., 1922, 44, 859—861).—When dextrose is 
hydrogenated in N /2-potassium hydroxide solution in the presence 
of platinum black, d-sorbitol and d-mannitol are obtained. 

W. G. 

Syntheses of Mixed Acylated Halogen Sugars. Karl 
Freudenberg and Otto Ivers (Ber., 1922, 55, [J3], 929—941).— 
The authors have attempted the synthesis of substances of the 
type of acetobromoglucose in which the individual acetyl groups 

t* 2 
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are replaced by other acyl radicles. The preparation of triacetyl- 
p-toluenesulphonylbromoglucose, 

CHBr«CH(0Ac)-CH(0-S0 2 -C 7 H 7 )*CH-CH(0Ac)-CH 2 -0Ac, 

is now described, the initial material being dextrosediacetone 
(cf. Fischer and Rund, A., 1916, i, 364). 

A simplified method for the preparation of dextrosediacetone 
consists in shaking (3-glucose (Behrend, A., 1907, i, 481; 1911, 
i, 14) with acetone containing a little hydrogen chloride at the 
atmospheric temperature and subsequent neutralisation of the 
acid by the addition of 5A-sodium hydroxide solution; the bulk 
of the acetone is removed by distillation on the water-bath and 
the remainder under diminished pressure. The dextrosediacetone is 
removed from the residue by treating it with warm light petroleum. 
It is converted by toluene-p-sulphonyl chloride in the presence of 
aqueous potassium hydroxide solution or pyridine into toluene -p- 
sulphonyldextrosediacetone , slender needles, m. p. 120—121°, [a] D 
—81*7° in s.-tetrachloroethane; the latter substance is remarkably 
stable towards warm concentrated alcoholic alkali hydroxide 
solutions and is unaffected by ammonia at 100°. Warm dilute 
sulphuric acid causes the successive removal of the acetone residues 
and the toluene-p-sulphonyl group, so that by interrupting the 
reaction at the requisite moment it is possible to isolate 3 -toluene 
p-sulphonyldextrose (the constitution assigned to this compound is 
necessarily dependent on the correctness of the formulation of 
dextrosediacetone); the substance crystallises as the monohydrate, 
m. p. (indefinite) 70—71° after softening at 65—66°, [a]JJ + 39*64 6 
in aqueous solution. It is re-converted by acetone and hydrogen 
chloride into toluene-p-sulphonyldextrosediacetone. Treatment of 
toluene-^-sulphonyldextrose with pyridine and acetic anhydride 
leads to the formation of toluene-p-sulphonyUetra-acctylglucose, 
m. p. 170—171° (decomp.), [a] D +13*6°, when dissolved in £.-tetra- 
chloroethane. The tetra-acetyl derivative is converted by glacial 
acetic acid and hydrogen bromide or by liquid hydrogen bromide 
into toluene-p-sulphonyltriacetylbromoglucose , slender needles, m. p. 
160—151°, foc] D +164*4°, which can also be prepared directly from 
toluene-p-sulphonyldextrosediacetone, glacial acetic acid, and 
hydrogen bromide; it is re-converted by a solution of thallium 
acetate in acetic acid and acetic anhydride into toluene-p-sulphonyl- 
tetra-acetyldextrose. Toluene-p-sulphonyltriacetylmethylglucoside , 
slender needles, m. p. 138°, [ajjj —17*1° in s.-tetrachloroethane is pre¬ 
pared by agitating a solution of the bromo-compound in methyl 
alcohol with silver carbonate. 

Benzoyltriacetylbromoglucose , m. p. 152°, [a] D +162*5° when 
dissolved in s.-tetraohloroethane, is prepared by the action of 
glacial acetic acid and hydrogen bromide on benzoyldextrose- 
diacetone (Fischer and Noth, loc. cit.). 

An improved method is given for the preparation of octa-acetyl- 
maltose. When dissolved in benzene, it is converted by a saturated 
solution of hydrogen chloride in anhydrous ether into a crystalline 
substance , m. p. 112—114°, [<*]„ +67*5° in chloroform, which 



ORGANIC CHEMISTRY. i. <525 

appears to be an octa-acetylchloromaltose; the chlorine atom 
is displaced with unusual readiness. 

The estimation of readily eliminable halogen is conveniently 
effected by boiling a solution of the substance in glacial acetic 
acid with a similar solution of thallium carbonate. The thallium 
haloid which is quantitatively precipitated is filtered through a 
Gooch crucible, washed with hot glacial acetic acid, dried at 
135—140°, and weighed. H. W. 

Thioglucose. Fritz Wrede ( Z . physiol . Chem ., 1922, 119, 
46—59).—Boiling potassium disulphide solution converts tetra- 
acetylbromoglucose into octa-acetyldithiodiglucose (Wrede, A., 
1920, i, 13), and this, on reduction at a temperature below 25° 
with sodium amalgam in alcohol containing acetic acid, gives 
tetra-aceiylthioglucose , which crystallises in thick, compact masses, 
m. p. 75°; —13*57°, in 90% alcohol, after-seven days, -—6*78°; 

[a]\) 4*0*5° in aapp-tetrachloroethane. Tetra-acetylthioglucose 
quickly changes Fehling’s solution in the cold and gives a dark- 
coloured precipitate on boiling. On long exposure to the air, 
but quickly if hydrogen peroxide be added, it is reconverted into 
octa-acetyldithiodiglucose. With diazomethane in ethereal solu¬ 
tion, tetra-acetyJ-P-metliylthioglucoside is formed, compact crystals 
from methyl alcohol, m. p. 95°, [a]j> —16*18° in aag(3-tetrachloro- 
ethane. By acetic anhydride, it is converted into penta - acelyl - 
thioglucose , white, compact needles, m. p. 121°, [oc]l> 4-1*6° in ethyl 
acetate. This substance is also obtained directly from octa-acetyl¬ 
dithiodiglucose on reduction with zinc dust and acetic anhydride. 
Penta-acotylthioglucose, on hydrolysis by methyl alcohol saturated 
with ammonia, is converted into thioglucose , which can also be 
obtained in a less pure condition by the reduction of octa-acetyl¬ 
dithiodiglucose with aluminium amalgam or sodium amalgam in 
alcoholic solution containing acetic acid. It has not been found 
possible to recrystallise thioglucose. After drying over phosphoric 
oxide in a vacuum, it is an amorphous, white powder, sintering 
at 70° and foaming at 105°. It shows mutgrotation; [a]U 4-23° 
in 50% alcohol when equilibrium is reached. Its solubility is similar 
to that of dextrose; its taste is unpleasant and scarcely sweet. 
Fehling’s solution gives a green colour in the cold, which does 
not increase on heating. It forms a silver salt, CgH^OgSAg, a 
yellowish-white non-hygroscopic powder, which can be decom¬ 
posed by methyl iodide to give p-methylthioglucoside isolated as 
its tetra-acetyl derivative. W. O. K. 

The Polymerisation of Lsevoglucosan. Am£ Pictet and 
J. H. Ross ( Compt . rend ., 1922, 174, 1113—1114; A., 1921, i, 647, 
766).—When lsevoglucosan is heated with a trace of zinc chloride 
at 140°, the reaction wC 6 H 10 O*~ (C 6 H 10 O 5 )« takes place in a few 
minutes, but the products of the reaction vary with the pressure. 
As the pressure increases the value of n increases. Thus at a pres¬ 
sure of 15 mm. the product is a dileevoglucosan , m. p. 135°, [a] D 
4*28*2 9 ; at th© atmospheric pressure the product is tetrctiavoglucQsan , 
[cc]d 4-111*9°; at a pressure of 4*6 atmos. hexalcevoglucoyan , 
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Md +94*1°, is obtained, and at 13*3 atmos. octaloevoglucosan , 
[a] D +72*8°, is the product. As the polymerisation increases, the 
products have properties more nearly approaching those of the 
dextrins. W. G. 

Celloteobiose. H. Ost and G. Knoth ( Cellulosechemie , 1922, 
3, 25— 38). — Celloisobiose is a well-characterised biose sugar the 
octa-acetate of which occurs in the products of acetolysis of cellulose, 
but readily undergoes conversion into the more stable cellobiose- 
octa-acetate. The octa-acetates are partly separable by extracting 
the crude product of acetolysis with ether and then extracting the 
extracts with alcohol. The zsobiose acetate is concentrated in 
the fractions which are readily soluble both in ether and in alcohol. 
The biose itself is isolated by saponifying the acetate fraction with 
A/2-barium hydroxide at 25° and submitting the syrup to a 
systematic fractionation with aqueous alcohol of 85—100% strength. 
The major portion occurs in the fractions soluble in 85% alcohol. 
A yield of 2*5 parts of purified tiobioso per 100 of cellulose was 
thus isolated, but, owing to the instability of its acetate, the 
quantity originally formed must have been much larger. Cello- 
taob'ose crystallises in microscopic needles with JH 2 0; after 
drying at 105°, the crystals break down to a powder. It is hydro¬ 
lysed more slowly than most other bioses into 2 mols. of dextrose. 
It shows multirotation, which arrives at a constant value of 
[a]j? +24-6° after six hours in G—8% solution. It has a cupric- 
reducing value equivalent to 03-2% of dextrose, and forms an 
osazone melting at 165—167°, with a composition indicating one 
free aldehyde group. The authors consider that the cellulose 
molecule is probably built up entirely of biose units, and that 
their crude acetates derived directly from the cellulose apparently 
contained 40% of cellobiose octa-acetate, 40% of tsobiose octa- 
acetate, and about 15% of acetates of cellulose dextrins, which 
themselves would presumably have given further quantities of 
biose acetates if the reaction had been more complete. J. F. B. 

The Heat Developed by the Action of Sodium Hydroxide 
on Cotton (“ Mercerisation "). Tiios. Barratt and J. W. 
Lewis {Trans. Text. Inst., 1922, 13, 113—120).—As a contribution 
to the problem of the connexion between the concentration of 
sodium hydroxide employed and the “ degree of mercerisation ” 
produced, which has not yet received any satisfactory solution, 
the authors have measured the heat developed when well-scoured 
Egyptian cotton is immersed in solutions of sodium hydroxide of 
various concentrations. Since the heat developed is not great 
(the greatest rise in temperature being 0*5°) and equilibrium is 
only reached after several minutes in certain cases, an electrical 
system was elaborated by means of which heat development was 
measured directly and such factors as the specific heat of the 
liquid and the total thermal capacity of the calorimeter and its 
contents could be neglected. The apparatus is fully described, 
and it is stated that it would also serve for a study of heats of 
dilution. 
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A small correction was applied for the heat of dilution of the 
alkali by the water present in the cotton. This amounted to 5-1%, 
the material being kept for several months in a desiccator over 
sulphuric acid (d 1-345), at nearly constant temperature, in order 
to control the moisture content. The “heat of mercerisation ” 
increases with the concentration of the sodium hydroxide solution, 
but is not proportional to it. The curve shows an inflection corre¬ 
sponding with a rapid increase in the heat produced when the 
concentration of alkali is between 10% and 15%, which is the 
lower limit of the commercial mercerising process. A second 
inflection, corresponding with a decrease, occurs at about 30%, 
which is near the upper limit of solutions usually employed in the 
industry. The rate at which heat is developed is greatest between 
about 10% and 18%, equilibrium being reached in solutions within 
these concentrations in about two minutes. J. C. W. 

Compounds of Iodine with Constituents of Starch. H. von 

Euler and Karl MyrbAck ( AnncUen , 1922, 428, 1—24).—This 
paper records a large number of measurements of the partition 
coefficient of iodine between benzene and starch obtained from 
various sources and previously treated in different ways. The 
general inference is that two compounds are formed probably 
with the amylose, and the formulae (C 6 H 10 O 5 ) 12 I 2 and (C 6 H 10 O 5 ) 12 I 4 
are suggested with reservations. The formation of these substances 
is reversible, and is controlled by a dissociation pressure for each 
which is constant for a constant temperature, although above 
40° the formation of hydriodic acid becomes perceptible. 

Starch-iodide can be titrated with sodium hydroxide, one atom 
of iodine being equivalent to about 7NaOH. On back-titration with 
acids, the iodine is again liberated and forms starch-iodide, one atom 
of iodine being set free for each 4NaOH neutralised. C. K. I. 

Amylocellulose considered as Composed of Silicic Acid 
and Amylose. G. Malfitano and M. Catoire (Compi. rehd ., 
1922, 174, 1128—1130).—The authors suggest that the resistance 
to the action of hot water or acids shown by that part of the starch 
grain known as amylocellulose is due to the presence of silicic 
acid and that this material is really a complex compound of amylose 
with silicic acid of the type [SiO 3 (C 6 H 10 O 5 ) n ]H 2 . They consider 
that the various amylaceous materials may be looked on as com¬ 
plexes of silicic acid, phosphoric acid, or simply water with the 
group C 6 H 10 O 5 , and that this theory is in better accord with the 
experimental facts than that which demands varying stages of 
polymerisation and condensation. W. G. 

Chlorites of Ammonium, Tetramethylammonium, and 
certain Amines. Giorgio Renato Levi ( Oazzetta , 1922, 52, i, 
207—209; cf. A., 1916, ii, 27 ).—Ammonium chlorite , NH|C10 2 , 
forms transparent, pale yellow, prismatic needles, is not deliques¬ 
cent, decomposes rapidly when heated, and is exploded by per¬ 
cussion on an anvil. Methylamine chlorite , NH 2 Me,HC10 2 , is 
obtainable only in 66—67% aqueous solution, which detonates 
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slightly when poured on to a hot iron plate. Dimethylamine 
chlorite , NHMe 2 ,HC10 2 , and trimethylamine chlorite , NMe 3 ,HC10 2 , 
also obtainable only in aqueous solution, behave similarly to the 
previous compound, the tertiary compound exhibiting greater 
tendency to decompose on concentration. TMramethylammonium 
chlorite , NMe 4 C10 2 , forms colourless crystals, is highly deliquescent, 
explodes on percussion, and forms neutral aqueous solutions. 

T. H. P. 

Preparation of Hexamethylenetetramine and Formaldehyde 

H. Otto Trattn’s Forschungslaboratorium (Brit. Pat. 156136).— 
Formaldehyde can be obtained in satisfactory yield by the contact 
oxidation of methane (or natural gas containing methane) if the 
oxidation takes place in presence of ammonia whereby the more 
stable hexamethylenetetramine is formed and the aldehyde is 
thus saved from destruction. For example, a mixture of 6 vols. 
of methane, 12 vols. of oxygen, and 4 vols. of ammonia is passed 
through a reaction tube provided with a constriction, where it is 
heated at 300—500°, or even at 700° if the reaction is performed 
under reduced pressure. The tube itself may serve as the catalyst, 
or a steel or iron tube packed at the constriction with silver, nickel, 
or copper wire may be used. The reaction product is condensed 
and consists mainly of hexamethylenetetramine (70% yield), from 
which formaldehyde can be regenerated in known manner. The 
yields are favourably influenced by saturating the gases with 
methyl or ethyl alcohol vapour before passing them through the 
contact tube. G. F. M. 

The Two Modifications of Glycine. Methylation with 
Diazomethane. Heinrich Biltz and Hans Paetzold ( Ber ., 
1922, 55, [J5], 1066—1073).—The occurrence of two modifications 
of glycine has been noted by Fischer (A., 1905, i, 863) and Falk 
and Sugiura (A., 1918, i, 292); according to the former, the yield 
of aminoacetyl chloride hydrochloride from glycine depends on 
whether the plate or needle variety of the latter is used, whilst, 
according to the latter, the two modifications "behave differently 
when heated and have differing additive capacity towards bromine. 
The explanation is now found in the observation that the large 
plate-like crystals deposited from aqueous solution enclose mother- 
liquor which is not removed even when the finely divided material 
is heated at 100°. This can be effected at 130°, and the behaviour 
of both crystalline forms becomes then physically and chemically 
identical. Alanine behaves in a similar manner. When heated 
glycine decomposes at about 245° after becoming brown at about 
220° and black at about 237°. Either form absorbs bromine vapour 
to an equal degree under identical conditions, but the actual amount 
depends greatly on the tension of the bromine vapour, and there 
does not appear to be any indication of the formation of a definite 
product. The absorbed bromine is evolved completely when the 
products are prepared over moistened potassium hydroxide. 

Neither variety is methylated appreciably by an ethereal solution 
of diazomethane, such action as is observed being due to the 
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methylation of admixed methyl alcohol, which can also be 
catalysed by other agents. The addition of a small quantity of 
water causes the reaction to proceed vigorously with the formation 
of betaine in about 75% yield from either variety; the action of 
the water is attributed to its solvent power towards glycine. 

H. W. 

Preparation of Dialkylaminoalkyl Compounds. Farbwerke 
vorm. Meister, Lucius, & Bruning (Brit. Pat. 167781; from 
Chem. Zentr. y 1921, iv, 1223).—Halogen alkyldialkylamines are 
allowed to react with alkali salts of compounds of the general 
formula R’COCHR'-X, where R and R' are hydrogen or an 
organic radicle and X is a negative group such as —C0 2 Et, —COMe, 
—Bz, or —CN. Such compounds are ethyl acetoacetate, ethyl 
cyanoacetate, ethyl malonate, ethyl acetonedicarboxylate, ethyl 
camphorcarboxylate, ethyl succinylsuccinate, or acetyl acetone. 
Dialkylaminoalkyl compounds can also be prepared by the action 
of dialkylamines on halogen derivatives of the compounds men¬ 
tioned. Ethyl oL-diethylaminoelhylacetoacetate is prepared from 
ethyl sodioacetoacetate and chloro- or bromo-ethyldiethylamine, 
or from ethyl a-bromoethylacetoacetate and diethylamine. By 
similar methods, the following compounds are obtained : methyl 
oi-diethykirninoethylacetoacetate ; ethyl a.-dimethylaminoethylaceto- 
aoetate; ethyl diethylaminobutylacetoacetate ; ethyl diethylaminoethyl- 
malonate; ethyl diethylaminoethylcyanoacetate\ ethyl bisdiethyl- 
aminoethyldiketocyclohexanedicarboxylate (from diethylchloroethyl- 
amine and ethyl sodium succinylsuccinate); ethyl diethylamino- 
ethylacetonedicarboxylate ; methyl diethylamiTioethylcamphorcarboxyb 
ate ; diethylaminoethylacetylacetone. Diethylchloroethylamine is ob¬ 
tained by the action of thionyl chloride on diethylaminoethanol 
in chloroform solution and decomposition of the hydrochloride 
with potassium carbonate. Diethylbromoethylamine is obtained 
by heating diethylaminoethanol hydrobromide with 48% hydro- 
bromic acid. Diethylchlorobutylamine, NEtg'fCHg^’CHMeCl, is 
obtained by the reduction of diethylaminobutanone to the corre¬ 
sponding alcohol and subsequent treatment with thionyl chloride. 
Diethylpiperazine dichloroethylate is obtained as a by-product in the 
preparation of ethyl a-diethylaminoethylacetoacetate. G. W. R. 

Synthesis of Formamide from Carbon Monoxide and 
Ammonia. Kurt H. Meyer and Ludwig Orthner (Ber., 1922, 
55, [Bl 857; cf. A., 1921, i, 775).—A correction in the calculation 
of the equilibrium constant. H. W. 

Synthesis with Cyanamide. Cyanamidoethyl Alcohol and 
Guanidoethyl Alcohol. Emil Fromm and Ernst Honold (Ber., 
1922, 55, [J3], 902—911).— Cyanamidoethyl alcohol , an oily liquid 
which could neither be caused to crystallise nor distilled without 
decomposition even in a vacuum, is prepared by the action of 
ethylene chlorohydrin on an aqueous solution of sodium cyanamide 
and is characterised by its benzoate and p-toluenesulphonate. 
The substance can react in the following forms, NC*NH*CH 2 *CH 2 *OH, 
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HN:C:N-CH 2 -CH 2 -OH,CH 2 <^ h g' NH *, and ch 2 <O h ;?- 

and its derivatives are constituted differently from one another. 
With toluene-p-sulphonyl chloride in the presence of alkali, a mono - 
toluenesulphonate , m. p. 128°, is obtained which doubtless has the 


constitution CH,<»„ 




since it is converted by cold 

dilute sulphuric acid with loss of ammonia into 3-p -toluenesulphonyl- 
1 : 3‘Oxazolid-2-one , m. p. 193°, is transformed by aniline even in 
the absence of water into diphenylcarbamide, and yields with 

benzoyl chloride the derivative , CH 2 <C^ TT i‘ ~ Z TT , small 
47 * CH 2 *N*S0 2 *C 7 H 7 

needles, m. p. 117°, which is converted by cold dilute sulphuric 
acid into benzoic acid, ammonia, and the lactone, m. p. 193° (see 
above). Cyanamidoethyl alcohol is converted by benzoyl chloride 
in alkaline solution into a dibenzoyl derivative, colourless needles, 
p. 165°, to which the constitution 


m. 


nbz:c:n-ch 2 -ch 2 -obz 


is assigned. It is completely stable towards dilute sulphuric acid, 
but is transformed by cold, concentrated sulphuric acid and 
subsequent addition of water into benzoyl-$-benzoxyethylcarbamide , 
NHBz-CO-NH-CH 2 -CH 2 -OBz, m. p. 176°. It is converted by 
aniline into benzanilide and benzoylphenylcarbamide , lustrous 
platelets, m. p. 204°. Finally, when a boiling alcoholic solution 
of dibenzoylcyanamidoethyl alcohol is treated with ammonia dibenz- 
oyl-$-hydroxyethylguanidine , NHBz*C(NH 2 )IN*CH 2 -CH 2 *OBz, thin 
needles, m. p. 150°, is produced from which benzoylcarbamide is 
readily isolated by the action of dilute hydrochloric acid in the 
presence of alcohol; it is remarkable that the guanidine derivative 
cannot be benzoylated further by the Schotten-Baumann method. 

Ouanidoethyl alcohol is prepared by passing gaseous ammonia 
into the boiling alcoholic solution of cyanamidoethyl alcohol; 
like the latter, it cannot be purified by crystallisation or distillation. 
It can react in the following forms : C(NH 2 ) 2 !N*CH 2 ’CH 2 *OH, 

HN:C(NH 2 )-NH-CH 2 -CH 2 -OH, and CH 2 <^“"VJf H 2 ) ». With 

CH 2 , N H. 

benzoyl chloride, it gives a tribenzoate , C(NHBz) 2 IN*CH 2 *CH 2 *OBz, 
m. p. 156°, which is hydrolysed smoothly by dilute hydro¬ 
chloric acid in alcoholic solution to dibenzoylearbamide, m. p. 197°. 
With toluene-p-sulphonyl chloride and sodium hydroxide, it yields 
a disulphonate , N(S0 2 -C 7 H 7 ):C(NH 2 )-N(S0 2 -C 7 H 7 )-CH 2 *CH 2 -0H, 

lustrous platelets, m. p. 163°, which loses ammonia, without, 
however, adding the elements of water under the action of boiling 
dilute sulphuric acid and gives the new disulphonate , 


m. 


p. 206° 


P rr ^o— c:n-so 2 -c 7 h 7 

CHz S]H 2 .A-S0 2 -C 7 H 7 


H. W. 


The Action of Sulphuric Acid on Nitroguanidine. Tenney 
L. Davis (J. Amer. Chem. Soc., 1922, 44, 868—872).—Nitro¬ 
guanidine is decomposed quantitatively by hot concentrated 
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sulphuric acid, half of its nitrogen being liberated as ammonia 
and the whole of its carbon as carbon dioxide, 

Solubility curves of nitroguanidine in sulphuric acid of varying 
strengths at 0° and 25° have been constructed. W. G. 

Synthesis and Properties of Tetramethylenediguanidine. 

Alexander Kiesel (Z. physiol. Chem., 1922, 118, 277—283).— 
In repeating the synthesis by Kossel (A., 1910, i, 500, 625) of 
agmatine (a-amino-S-guanidino-w-butane), by the action of cyan- 
amide on tetramethylenediamine (putreseine), the author has 
improved the yield, and has obtained also from the product of the 
reaction tetramethylenedignanidine , C 4 H 8 [NH‘C(NH)‘NH 2 ] 2 as its 
sulphate, spherical aggregates of needles, m. p. 291° (decomp.). The 
following salts have also been prepared : carbonate, small, thick 
prisms or boat-shaped crystals; hydrochloride, thick, transparent 
prisms; picrate , small, thin, light yellow prisms, m. p. 253—254° 
(decomp.); picrolonate, yellow, amorphous, m. p. 278—279° 
(decomp.); aurichloride, small, lustrous needles, m. p. 172*5°, 
and platinichloride, orange, rhombic plates or feather-like, crystalline 
aggregates, m. p. 224° (decomp.). W. 0. K. 

The Action of the Grignard Reagent on Thiocyanates. 

Roger Adams (J. Amer. Chem. Soc ., 1922, 44, 873).—Certain 
structural formulae given in a previous paper are now corrected 
(cf. A., 1921, i, 5). W. G. 

Preparation of Ethylene Cyanohydrin [/2-Hydroxypropio- 
nitrilej. Rohm and Haas (Fr. Pat. 525539; from Chem. Zentr., 
1921, iv, 1222).—The reaction of ethylene halogen-hydrins and 
cyanide solutions takes place in aqueous solutions at temperatures 
below the temperature at which the cyanohydrin is decomposed 
by aqueous salt solutions. For example, ethylene cyanohydrin is 
formed by the reaction of ethylene bromohydrin with potassium 
cyanide solution at 55—60°. Ethylene chlorohydrin reacts simi¬ 
larly with sodium cyanide solution; 85—95% of the theoretical 
yield is obtained. G. W. R. 

The Action of Organo-magnesium Compounds on Glutaro- 
nitrile. P. Bruylants [Bull. Acad. roy. Belg., 1921, [5], 7, 
252—259; from Chem. Zentr., 1921, iii, 1349; cf. Blaise, A., 1921, 
i, 647).—By the action of magnesium ethyl bromide on glutaro- 
nitrile, ethane is evolved with the probable formation of a com¬ 
pound, CN*CH 2 *CH 2 *CHIC.‘N , MgBr, which when decomposed by 
acidified water gives exclusively glutaronitrile and glutaramide 
nitrile (?). By heating the nitrile (1 mol.) with magnesium 
ethyl bromide (2 mols.) and decomposing with water, small 
quantities of a ketone , probably COEt*[CH 2 ] 3 *CN, a liquid of 
camphor-like odour, b. p. 170°/17 mm., are obtained; the semi - 
carbazone has m. p. about 215°. The hydrolysis of the ketone 
with hydrochloric acid gives propionylbutyric acid(l). The 
decomposition with water of the magnesium compound formed 
from an equimolecular mixture of glutaronitrile with a mag- 



i. 532 


ABSTRACTS OF CHEMICAL FAPBRS. 


(I.) 


nesium methyl, ethyl, or propyl haloid gives a compound, 
Ci 0 H 1 iON 3 [I or, probably, II]; it forms crystals, m. p, 149*6— 
CN*fCH 2 ] 2 *CH C 0 CN-[CH 2 ] 2 -CH-<pO 

cnich 2 ] 3 -u=-n ( cn-[ch 2 ] 2 -ch:c—nh 

149*8°; molecular weight in acetic acid 100—110. It reacts 
energetically with 1 molecule of bromine, giving 1 molecule of 
hydrogen bromide. By hydrolysis with hydrochloric acid, an 
acid, C0([CH 2 ] 3 'C0 2 H) 2 , is formed, having m. p. 91—93°. 

G. W. R. 


Crystal Structures of Complex Cyanides of Potassium 
with Zinc, Cadmium, and Mercury. Roscqe G. Dickinson 
(J. Amer. Cliem. Soc. 9 1922, 44, 774—784).—The crystal structures 
of potassium zinc cyanide, K 2 Zn(CN) 4 , potassium cadmium cyanide, 
K 2 Cd(CN) 4 , and potassium mercury cyanide, K 2 Hg(CN) 4 , have 
been determined by X-ray spectral photographs and unsym- 
metrical Laue photographs. It is shown that the theory of space 
groups is extremely useful in interpreting the experimental data, 
and also that it was not necessary to make any quantitative 
assumptions as to the “ normal decline ” of intensity. All three 
substances have a cubic structure. The following data are recorded : 
potassium zinc cyanide, length of side of unit cube (<i loo ) = 12*54 A.U., 
distance between potassium and cyanogen 3*20 A.U., distance 
between zinc and cyanogen, 2*61 A.U. ; potassium cadmium 
cyanide, d 100 ~ 12*84 A.U., distance between potassium and cyanogen, 
3*28 A.U., distance between cadmium and cyanogen, 2*67 AaJ. ; 
potassium mercury cyanide, d 100 —12*76 A.U., distance between 
potassium and cyanogen, 3*25 A.U., distance between mercury 
and cyanogen, 2*65 A.U. The unit cube in all cases contains eight 
molecules. It is shown that these complex cyanides have the 
same structure as magnetite and spinel. J. F. S. 

Attempts to Prepare Pure Calcium Cyanide. Heinrich 
Pincass (Chem. Ztg ., 1922, 46, 347).—Pure calcium cyanide cannot 
be prepared by Schulz’s method, which consists in mixing con¬ 
centrated solutions of potassium ferrocyanide and calcium chloride, 
ignition of the precipitate at a dull red heat, and extraction of 
the residue with water. The action of hydrocyanic acid on calcium 
hydroxide in aqueous solution gives a product containing about 
33% of calcium cyanide. At the atmospheric temperature, gaseous 
hydrocyanic acid and solid calcium hydroxide give the substance 
3Ca(0H) 2 ,2Ca(CN) 2 ,13H 2 0 with 41% of calcium cyanide, whereas at 
600—700° they give carbon, and calcium cyanide and cyanamide. If 
carbonisation is excluded by working in a vacuum, calcium cyanide 
alone is formed. The absorption of gaseous hydrocyanic acid by 
lime increases up to 300°, and then falls; at 700°, the formation 
of cyanide does not take place. H. W. 

Magnesium Cyanide. Fr. Fighter and Richard Suter 
( Hdv . OMm. Acta , 1922, 5, 396—400).—Solutions of magnesium 
cyanide are best prepared by solution of the metal in 10—15% 



ORGANIC CHEMISTRY. 


i. 533 


aqueous hydrocyanic acid solution, but they gradually deposit 
the hydroxide even when preserved in an atmosphere of hydrogen 
oyanide. Contrary to the statement of Schulz (1856), the cyanide 
cannot be obtained in the crystalline condition by concentration 
of its solution. By addition of silver nitrate solution until a 
permanent turbidity is produced, filtration, and concentration in 
a vacuum, leaflets of magnesium disilver tetracyanide , 
Mg[Ag(CN) 2 ] 2 ,4H 2 0, 

are isolated. By recrystallisation of this salt, and accompanying 
it, needles of magnesium silver tricyanide , Mg[Ag(CN) 3 ], are obtained. 
Dry magnesium hydroxide does not react with an ethereal solution 
of hydrogen cyanide (cf. Meyer, A., 1921, i, 501); in presence of 
moisture, a product is obtained which has suffered almost complete 
hydrolysis. The preparation of the anhydrous cyanide by heating 
magnesium ferrocyanide ^analytical data for which indicate its 
existence in varying degrees of hydration) (Eidmann, A., 1899, 
i, 317) is unsatisfactory, not only on account of the presence of 
iron carbide and carbon in the product, but also owing to simul¬ 
taneous formation of magnesium nitride: 3Mg 2 [Fe(CN) 6 ]—- 

2Mg 3 N 2 +3FeC 2 +7N 2 +15C. This decomposition occurs to an 
extent which rapidly increases with rise in temperature above 
400°, so that at 800° it is the sole reaction. The most favourable 
yields of cyanide (4*6—5-7 per cent.) were obtained at 450°. 


The Atomic Vibrations in the Molecules of Benzenoid 
Substances. R. Robinson ( Nature , 1922, 109, 476).—If, in 
the annexed formula, it is assumed (Bragg, Proc. Physical Soc ., 
1921, 34, 33) that the centres of the carbon atoms at h , l , 6, g , e, 
and c lie in a plane, whilst those at 1c and a He above the plane, 
and those at / and d an equal distance below it, enantiomorphism 
k a would result in the case of all mono-substituted and in 



the majority of the higher substituted compounds. 
It is suggested that the above conception represents 
merely a phase of an oscillation of the relatively 
unrestricted molecules of the fused or dissolved 


substance in which the pairs of carbon atoms, fc, a, and/, d , appear 
alternately above and below the plane containing the six remaining 
atoms. An identical result is obtained if all the atoms are sup¬ 
posed to be in motion in such a way that adjacent atoms move 
in opposite directions and to an equal distance from the plane 
of the original ring. A. A. E. 


Configurations of Molecules of Benzenoid Substances. 

J. Kenner ( Nature , 1922, 109, 581; cf. preceding abstract).— 
Recent investigations (T., 1922, 121 , 614) indicate that in the case 
of 6 : 6'-dinitrodiphenic acid, the two benzene nuclei in separate 
molecules (as distinguished from their crystalline aggregates, to 
which Bragg’s results apply) are not coplanar. If this be so, it 
follows that the direction of the valency of each of the carbon 
atoms through which these nuclei are united is not, as represented 
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in the usual formula for benzene, exerted in the plane of the 
benzene ring, and, further, that this condition is a stable one, 
rather than a phase of an oscillation as suggested by Robinson. 
It is pointed out that one phase of Bloch’s formula for benzene 
corresponds closely with that deduced by Bragg from observations 
on diamond and on naphthalene andits derivatives. A. A. E. 

Ethylenic Stereoisomerism. Ch. Dufraisse (Ann, Chim., 
1922, [ix], 17, 133—221).—A more detailed account of work already 
published (A., 1914, i, 845; 1920, i, 486; 1921, i, 17, 104, 114, 
168; this vol., i, 39). W. G. 

Oxidation of the Trinitroxylenes. M. Giua ( Gazzetta , 1922, 
52, i, 183—188).—When oxidised by means of chromic acid, 
3:4: 6-trinitro-o-xylene and 2:3: 5-trinitro-p-xylene yield, respec¬ 
tively, 3:4: 6(or 3:5: 6)-trinitro-o-toluic and 2:3: 5-trinitro-p- 
toluic acids. By excess of chromic acid 2:4: 6-trinitro-m-xylene 
in concentrated sulphuric acid solution is converted into 2:4:6- 
trinitroisophthalic acid. 

3:4: 6(or 3:5: §yTrinitro-o4oluic acid , C0 2 H*C 6 HMe(N0 2 ) 3 , 
crystallises in white needles, m. p. 201—202°, and gives a reddish- 
brown coloration with alkali; its silver salt deflagrates when heated. 

2:4: 6-Trinitroisophthalic acid, C 6 H(N0 2 ) 3 (C0 2 H) 2 , forms white 
needles, m. p. 196—197° (evolution of gas), has a slightly bitter 
taste, and loses carbon dioxide with formation of s. -trinitrobenzene 
when heated above its melting point or boiled with water. 

2:3: 5-Trinitro-p4oluic acid , C g H 5 0 8 N 2 , crystallises in lustrous, 
white lamellae, m. p. 230—231°, and gives a brownish-red coloration 
with alkali hydroxides. Its silver salt, which deflagrates when 
heated, methyl ester, white needles, m. p. 114—115°, and ethyl 
ester, colourless prisms, m. p. 87—88°, were analysed. 

Methyl 3 : b-dinitro-2-amino-p4oluate, 0 9 H 9 0 6 N 3 , prepared by 
the action of alcoholic ammonia solution on methyl 2:3: 5-trinitro- 
p-toluate, forms lustrous, yellow needles, m. p. 139—140°, and 
methyl 3: 5-dinitro-2-rthylamino-p4oluate, G 11 H 13 0 6 N 3 , similarly 
obtained by the action of ethylamine, in yellow needles, m. p. 
103—104°, which arc slowly reddened by the action of light. 

T. H. P. 

An Instance of the Apparent Effect of the Entering Group 
on the Position of Substitution in the Benzene Nucleus. 

William Davies (T., 1922, 121, 806—815). 

The Cumulative Effect of the Chlorine Atom and the Methyl 
and Sulphonyl Chloride Groups on Substitution in the Benzene 
Nucleus. III. William Davies (T., 1922, 121, 785—791). 

Determination of the Configuration of the Stereoisomeric 
Hexamethylenes. A. Skita ( Annalen , 1922, 427, 255—280).— 
Most of this work has already been described (cf. A., 1921, i, 503). 
c&-l-Amino-c^2-£raws-4-dimethylc?/dohexane is characterised by 
an acetyl derivative, b. p. 149°/12 mm., m. p. 29°, a phenylcarb - 
amide , m. p. 60°, a s .4hiocarbamide f C 17 H 32 N 2 S, m. p. 182°, a picrate, 
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leaflets, m. p. 176—177°, and a hydrochloride , needles, m. p. 223°. 
The five corresponding derivatives of cis-l-amino-£rcws-2-cis-4- 
dimethylcyctohexane have the following m. p. : 120°, 128°, 215°, 
155—156°, and 235°, respectively. C. K. I. 

Catalytic Preparation of Aniline. II. 0. W. Brown and 
C. 0. Henke (J. Physical Chem ., 1922, 26, 272—287; cf. this vol., 
i, 445).—The reduction of nitrobenzene by hydrogen to aniline 
in the presence of various catalysts has been investigated. It 
is shown that cobalt is active at a lower temperature than nickel 
(loc. cit.), but it is to be noted that the cobalt contained a little 
nickel and the nickel a little cobalt. Iron is found to carry the 
reduction further than copper, but cannot be used below 300°, 
and at this temperature its action is too vigorous, the reduction 
being carried too far. Silver is an excellent catalyst, even better 
than copper prepared by ignition of the nitrate, because it may 
be used with a much higher rate of flow of nitrobenzene. Anti¬ 
mony, manganese, and chromium also act as catalysts in the 
reduction of nitrobenzene. The lower oxides of molybdenum, 
vanadium, uranium, tungsten, and cerium also catalyse the reduc¬ 
tion. The activity of the oxides of molybdenum and vanadium 
is greater than that of the other three. Alumina has a slight 
activity, which is probably that of a dehydrating catalyst, as water 
is one of the products of the reaction. Commercial tellurium and 
the oxides of calcium, barium, and silicon have no appreciable 
activity. In the case of iron and antimony, a part of the reduction 
is due to the direct action of the metal, an oxide being formed. 
When antimony is used at a low temperature, the catalyst loses 
its activity, which is restored by heating at 450° in hydrogen. 
When, however, antimony is used at 320° it does not lose its 
activity with use. J. F. S. 

Migration of the Methyl Residue into the Benzene Nucleus. 
The Transformation of Methylaniline Hydrochloride into 
Toluidine Hydrochloride. Ernst Beckmann and Erich 
Correns [with Otto Liesche] ( Ber ., 1922, 55, [J8], 852—856).— 
The conversion of methylaniline hydrochloride into toluidine 
hydrochloride has been regarded as an intramolecular change of 
the first order due to a direct exchange of position of the methyl 
group and a hydrogen atom, or, alternatively, as due to the pre¬ 
liminary production of methyl chloride and subsequent action of 
the latter on the aniline. The proof that a tertiary base is also 
produced greatly strengthens the latter conception. 

Experiments with methylaniline hydrochloride show that the 
Hofmann-Martius reaction does not take place at 235°; at 260°, 
a mixture of primary and secondary amines in about equal pro¬ 
portions is produced whereas at 310° the tertiary amine is formed 
in considerable amount. The course of the reaction does not 
appear to be influenced to any considerable extent by the presence 
of aluminium chloride or zinc chloride, the temperature being the 
fundamental factor. 

Methylaniline is not affected by treatment with concentrated 
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sulphuric acid at 100° or with a saturated solution of hydrogen 
chloride in glacial acetic acid and acetic anhydride at 150°; the 
Hofmann-Martius reaction does not therefore appear to be analogous 
to the Beckmann transformation. H. W. 

2 :3- and 2 :5-Dinitro-p-toluidines. James Scott and 
Robert Robinson (T., 1922, 121, 844—846). 

Complex Tautomerism. H. Ley and R. Grau (Z. physiJcal. 
Chem ., 1922, 100, 271—275).—When to a complex compound, 
formed between a nitrohydrocarbon, H*R(N0 2 ) n , and an aromatic 
amine, R'NA 2 , of the type HR(N0 2 ) n . . . R'NA a , a salt-forming 
group, XH, is added, the hydrogen of which can form an ion, 
then the resulting compound may exist in two possible forms, 
(N0 2 )„RX[H . . . NR'A 2 ] and HXR(N0 2 ) rt . . . R'NA^ Evidence 
is advanced to prove that in the case of the complex formed between 
3 :5-dinitrobenzoic acid and diethylaniline, the two tautomerides 
actually exist. The complex forms light yellow crystals which 
dissolve in water to form a colourless solution. The solution has a 
marked electrical conductivity which points to the saline character 
of the dissolved substance. In chloroform, methyl alcohol, ethyl 
alcohol, amyl alcohol, and ethyl ether, the solution is yellow to 
yellowish-red. It melts at 93°, but when heated under water at 
73°, brownish-red liquid drops are formed which on solidifying 
pass back to the white form, which again melts at 93°. J. F. S. 

The Catalytic Reduction of Aromatic Nitro-compounds 
and a New Method for the Preparation of p-Arylhydroxyl- 
amines. I. K. Brand and Joseph Steiner (Ber., 1922, 55, 
[B], 875—887).—Nord (A., 1920, i, 21) has studied the course of 
the catalytic reduction of nitrobenzene in the presence of a 
platinum catalyst and has thereby established the intermediate 
production of p-phenylhydroxylamine; he has, however, been led 
to the conclusion that the method does not allow ready control, 
and that the intermediate products are only present in such small 
amount as to render their isolation and identification a matter of 
extreme difficulty. It is now found, however, that under suitable 
conditions p-arylhydroxylamines, azoxy- and hydrazo-dcrivatives 
can be prepared in good yield. The compounds first named arc 
obtained in neutral solution, whereby the possibility of tho 
conversion of initially-formed p-arylhydroxylamines into azoxy - 
compounds, aminophenols, or chloroamines is practically excluded. 
Reduction is effected by hydrogen at the atmosphere pressure in 
the presence of palladised animal charcoal, the extent of the action 
being controlled by regulation of the volume of the hydrogen used; 
provided that the change does not occur too vigorously, there is 
little fear of the further reduction of p-arylhydroxylamine to 
primary amine so long as unchanged nitro-derivative is present. 
Under these conditions, nitrobenzene yields successively P-phenyl- 
hydroxylamine in 80% yield and (with a further supply of hydrogen) 
aniline in 90% yield. m-Dinitrobenzene yields l-nitro-3-hydroxyl- 
aminobenzene [p-m-nitrophenylhydroxylamine], m. p. 118—119° 
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(cf. Brand, A., 1906, i, 80), m-nitroaniline, and m-phenylenediamine. 
2 :4-Dinitrotoluene is converted successively into 2-nitro-4-hydr- 
oxylaminotoluene (Brand and Zoller, A., 1907, i, 766) and 2 :4- 
tolylenediamine, whereas 2 : 6-dinitrotoluene gives 2-nitro-6- 
hydroxylaminotoluene (Brand, A., 1911, i, 713), 2-nitro-6-amino- 
toluene, m. p. 92°, and 2 : 6-tolylenediamine. 

The smooth formation of azoxy-compounds depends essentially 
on the alkalinity of the solution, which must be sufficient to pro¬ 
mote the rapid production of the desired substance and thus to 
repress the further reduction of the p-arylhydroxylamine to primary 
amine. Palladised animal charcoal is used as catalyst. Under 
these conditions, nitrobenzene is transformed by the requisite 
quantities of hydrogen into azoxybenzene and hydrazobenzene, 
whereas with a smaller concentration of alkali hydroxide the main 
product is aniline, the formation of which is not due to fission of 
intermediately formed azoxybenzene; in aqueous alcoholic solution, 
azoxybenzene and azobenzene are converted by the requisite 
amounts of hydrogen into hydrazobenzene, aniline not being 
produced in more than minimal quantity. m-Dinitrobenzene gives 
1 : l'-dinitro-3 :3'-azoxybenzene, m. p. 146-5° (cf. Brand, A., 1906, 
i, 80). 2 : 4- and 2 : 6-Dinitrotoluenes are transformed respectively 

into 2 : 2'-dinitro-4 : 4'-azoxytoluene, m. p. 164°, and 2 : 2'-dinitro- 
6:6'-azoxytoluene, m. p. 188° (cf. Brand and Zoller, A., 1907, 
i, 755). H. W. 

Semipinacolic Transposition in the Benzylct/cfohexene 
Series ; Migration of the Benzene Radicle. M. Tiffeneau 
and M. Porcher (Bull. Soc. chim., 1922, [iv], 31, 324—334).— 
l-Benzylc?/cZo-A 1 -hexene, obtained by the dehydration of benzyl- 
cycZohexanol, gives, in ethereal solution with mercuric oxide and 
iodine, 2-iodo-l-benzylcyclohexan-l-ol , which when shaken in 
ethereal solution with silver nitrate yields a mixture of the original 
hexene, its oxide, and l-benzylcyciohexan-2-one, b. p. 165—166°/18 
mm., d Q 1-0733, giving a semicarbazone, m. p. 166—167°. 1-Benzyl- 
cycZohexan-2-one may also be prepared from cycZohexanone by the 
action of sodamide followed by the addition of benzyl chloride. 
A fourth product of the action of silver nitrate on the iodohydrin 
is \-benzylcyc\ohexan-\ : 2-diol, m. p. 96—97°, which on dehydration 
gives benzylcyciohexanone. 

4:-Benzyl-l-methylcyc\ohexanA-ol , b. p. 183—187°/25 mm., ob¬ 
tained by the action of magnesium benzyl chloride on 1-methyl- 
c?/cZohexan-4-one, on dehydration gives 4-benzyl-l-methylcycio- 
A ^-hexene, b. p. 160—165°/35 mm., from which S-iodoA-benzyl-l- 
methylcyc\ohexanA-ol can be prepared. This iodohydrin does not 
give a ketone when shaken in ethereal solution with silver nitrate. 

W. G. 

Nitro-derivatives of p-Phenetidine. Frederic Reverdin 
and H.-P. Andr£ Roethlisberger (Helv. Chim . Acta , 1922, 5, 
300—314).—The reactivity of the 2-nitro-group in 2 : 3 : 5-trinitro- 
p-phenetidine (Reverdin and Fiirstenberg, A., 1913, i, 850) is 
preserved in its p-toluenesulphonyl derivative. In 2 :3-dinitro- 
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2>-phenetidine, however, it is the 3-nitro-group which ‘exhibits 
reactivity, and this is enhanced by acylation, the benzoyl being 
more effective than the acetyl group in this respect. 2 : 3-Di- and 
2:3: 5-tri-nitro-p-phenetidines arc best prepared by nitration of 
p-toluenesulphonyl-p-phenetidine (Reverdin and Furstenberg, loc. 
cit.) or its 3-nitro-derivative (detailed directions for which are 
supplied), followed by hydrolysis. 2 : 5-Dinitro-p-toluenesulpkonyU 
p-pkenetidine, C 16 H. 5 0 7 N 3 S, prisms or rosettes, m. p. 152—154°, 
is a subsidiary product in the preparation of the 2 : 3-isomeride. 
The orientation of 2 : 5-dinitro-p-pkenetidine, C 8 H 9 0 6 N 3 , scarlet 
needles, m. p. 139—139-5° ( acetyl derivative, C 10 H 1]L O 6 N 3 , yellow 
needles, m. p. 156—157°), follows from its conversion into 2 : 5- 
dinitrophenetole, m. p. 96—98° (cf. Andreae, A., 1880, 466), from 
which 2 : 5-dinitrophenol is obtained by means of concentrated 
sulphuric acid at 60—70°. Similarly, 2 : 5-dinitro-4-aminophenol, 
C 6 H 5 0 6 N 3 , violet-black needles, m. p. 166—167°, is produced from 
2 :5-dinitro-p-phenetidine, although the corresponding anisidine 
is stable under these conditions. 2 : 5-DinitroA-aminopkenyl acetate, 
C 8 H 7 0 6 N 3 , m. p. 144—145°, exists in a yellow and a red form. 
Chromoisomerism is also exhibited by 3-nitro-p-toluenesulpkonyl-p- 
pkenetidine (large, pale yellow, cubic crystals, m. p. 104—105°; 
intensely yellow, fine needles, m. p. 94—95°), 2 : 3 -dinitrotoluene- 
sulpkonyl-p-phenetidine (fine, pale yellow needles, m. p. 145— 
146°; almost colourless, cubic crystals, m. p. 162—163°; cf. 
Reverdin and Furstenberg, loc. cit.). 
p-Toluenesulpkonyl-2 : 3-dinitro-N-methyl-p-phenetidine, 

C 16 H 17 0 7 N 3 S, 

forms needles, or tablets, m. p. 152—152-5°. Benzoyl-2 : 3 -dinitro- 
p-phenetidine, forms pale yellow plates, m. p. 182—183°. Benzoyl- 
2:3: 5-trinitro-p-pkenetidine, C 15 H-, 2 0 8 N 4 , forms pale yellow needles, 
m. p. 246—247° (decomp.). p-Toluenesulphonyl-2-nitro-3-anilino- 
p-pkenetidine, C 2 ]H 22 0 7 N 4 S, crystallises in ruby-red needles, m. p. 
111—111-5°. Acetyl-2-nitro-3-anilino-p-phenetidine , C 16 H 17 0 4 N 3 , 
brown plates, m. p. 151—152°; the benzoyl analogue, C 21 H 19 0 4 N 3 , 
dark brown crystals, m. p. 153—154°, furnishes benzoyl-2-nitro- 
3-methylamino-p-phenetidine , C 18 H 17 0 4 N 3 , dark brown crystals, 
m. p. 135—136°. p-Toluenesulpkonyl - 3 : 5-dinitro - 2 - anilino - p - 
pkenetidine , C 21 H 20 O 7 N 4 S, forms yellow prisms, m. p. 198—199°. 
3: h-Binitro-2-metkoxy-p-pkenetidine, C 9 H n 0 6 N 3 , forms orange 
needles, m. p. 120—121°. The following molecular compounds 
are described : p-Toluenesulphonyl-2 : 3-dinitro-p-phenetidine with 
metkylamine, C 16 H 20 O 7 N 4 S, m. p. 148—149°; with dimethylamine, 
Ci7H 2 20 7 N 4 S, red crystals, m. p. 141°; with etkylamine , 

c. 7 h 22 0 7 n 4 s, 

orange needles, m. p. 146 (decomp.); with dietkylamine, 

C 19 H 20 O 7 N 4 S, 

red or yellow plates, m. p. 182—183°; with aniline, C 2 iH 22 0 7 N 4 S, 
plates, m. p. 141—142°; with quinoline , C^H^O^S, yellow cubic 
crystals, m. p. 94—96°, and a potassium salt, c 25 h 14 o 7 n 3 sk, 
orange-yellow needles, m. p. 296—297°. p-Toluenesulpkonyl- 
2:3: 54rinitro-p-phenetidine, gives with dimethylamine, C^H^O^gS, 
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a red form, m. p. 164°, and an orange form, m. p. 184°; with tri- 
methylamine , CigH^OgNgS, canary yellow needles, m. p. 175—176° 
(decomp.); and with quinoline , C^H^OgNgS, orange red needles, 
m. p. 102—103° (decomp.). p-Toluenesulphonyl-3-nitro-p-phenet - 
idine forms with diethylamine , C 19 H 27 0 5 N 3 S, red needles, m. p. 
135—136°. p-Toltbenesulphonyl-Z : 5-dinitro-p-phenetidine , gives with 
dimethylamine, C 17 H 2a 0 7 N 4 S, red or yellow plates, m. p. 178—179°. 

, J. K. 

Action of Nitric Acid on Phenol Ethers. Kurt H. Meyer 
and Hans Gottlieb-Billroth ( Ber ., 1922, 55, [B], 823 —826; 
cf. A., 1920, i, 37).—A reply to Kehrmann, Decker, and Solonina 
(this vol., i, 32). H. W. 

The Oxidation of Quinol in the Presence of Aliphatic 
Amines. Rolla N. Harger ( Proc . Nat. Acad. Sci ., 1922, 8, 
57—59).—Quinol, dissolved in a strong aqueous solution of dimethyl- 
amine, takes up oxygen readily, and brilliant, red plates separate, 
m. p. 171°, which appear to be 2 : 5-di-dimethylaminoquinol (cf. 
Mylius, A., 1885, i, 803; Kehrmann, A., 1890, i, 756). Other 
products not yet identified are also formed in the reaction. Similar 
results have been obtained with methylamine. W. O. K. 

The Iodohydrin Derived from Allylbenzene and its Trans¬ 
formations. M. Porcher (Bull. Soc. chim. y 1922, [iv], 31, 
334—340).—Allylbenzene gives with mercuric oxide and iodine in 
moist ether aL-iodo-y-phenylpropan-$-ol, which under the influence 
of silver nitrate yields benzyl methyl ketone together with some 
allylbenzene oxide and some benzylethylene glycol as its nitrate. 
Allylbenzene oxide reacts with hydriodic acid to give a mixture 
of the above iodohydrin and its isomeride, $-iodo-y-phenylpropan - 
a-oZ, and if this mixture is treated with silver nitrate, phenylprop- 
aldehyde is obtained in addition to benzyl methyl ketone. 

Allylbenzene dibromide gives with alcoholic potassium hydroxide 
benzylvinyl bromide , CH 2 Ph*CHICHBr, b. p. 217—221°, d 0 1*351. 
This reacts with magnesium in ethereal solution, giving phenyl- 
propinene (cf. Lespieau and Garreau, A., 1920, i, 603), allylbenzene, 
and magnesium derivatives of these two hydrocarbons. W. G. 

Halochromic Phenomena with Carbinols. Siegfried 
Skraup and Leo Freundlich (Ber., 1922, 55, [JS], 1073—1080).— 
A preliminary communication induced by the recent publications 
of Hess and Weltzein (this vol., i, 35) and Ziegler (this vol., i, 151). 

The basic character of carbinols is regarded as a consequence of 
the great valency demand on the central carbon atom. If this is 
the case, the hydroxyl of a carbinol must be the more readily 
removable from the central carbon atom by complex- or salt-forming 
agents (that is, the resulting halochromic salt must be the less 
sensitive towards hydrolysing agents) in proportion as the substi¬ 
tuents make greater demands on the valency of the central carbon 
atom. It follows, therefore, that, in the presence of a suitable 
radicle, one or two phenyl residues in triphenylcarbinol can be 
replaced even by aliphatic groups without causing the disappear- 
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aae© of halochromism, and ultimately that even primary and 
secondary alcohols may be halochromic. An intimate connexion 
exists between the halochromism and basicity of the oarbinols and 
the radicle dissociation of the corresponding hexa-alkylethanes to 
substituted methyls; this is illustrated by a number of instances. 
The basicity of the carbinols is measured by treating their solutions 
in glacial acetio acid with a solution of concentrated sulphuric acid 
in the same solvent and titrating with alcohol (75%) until the colour 
is discharged. It is interesting to note that the method can be 
extended to benzilic acid and its esters, although in these cases 
the initial coloration, for some unexplained reason, is only developed 
when undiluted sulphuric acid is added to the solutions. The 
following series of basicities is recorded, that of triphenylcarbinol 
being adopted as unit in each series : (1) diphenyl-p-tolylcarbinol, 
2-55; diphenyldiphenylylcarbinol, 3-19; diphenyl-p-anisylcarbinol, 
6-99; a-naphthyldiphenylcarbinol, 8*83 : (2) benzhydrol, 0*330; 
diphenylmethylcarbinol, 0*361; diphenylethylcarbinol, 0*343; di- 
phenylpropylcarbinol, 0*368; p-anisyldimethylcarbinol, 0*972 : (3) 
benzilic acid, 0*806; methyl benzilate, 0*501; ethyl benzilate, 
0*429. 

The following substances are described incidentally : diphenyl - 
propylcarbinol , m. p. 36°; p-anisyldimethylcarbinol , b. p. 130°/high 
vacuum; triisobutylcarbinol , which could not be isolated in the 
homogeneous state. H. W. 

Carboligase. IV. Carl Neuberg and Heinz Oiile ( Biochem. 
Z., 1922, 128, 610—618).—Improved experimental methods have 
confirmed and amplified the previous work (A., 1921, i, 480; this 
vol., i, 305) on the production of Z-acetylphenylcarbinol from benz- 
aldehyde during yeast fermentation. The semicarbazonc of Z-acetyl 
phenylcaibinol has m. p. 194° and [a]15 +215*78° in pyridine. The 
thiosemicarbazone has now been obtained optically active by combin¬ 
ation of the components in pyridine solution. It melts at 207° 
and has [a] D +228*78 in pyridine. The formation of the thiosemi¬ 
carbazone can be used for estimating the approximate content of 
the ketone-alcohol in the crude oil (ether extract). The value found 
was 27%. In the fractionation of the ketone-alcohol fraction, 
phenyldiketopropane was identified by its oxime and phenylhydr- 
azone. H. K. 

Diphenylstyrylcarbinol and Triphenylallene. Kurt H. 
Meyer and Kurt Schuster (Ber., 1922, 55, [J3], 815—819). 
Diphenylstyrylcarbinol , CHPh!CH*CPh 2 *OH, colourless needles, m. p. 
95°, is prepared in 14% yield by the action of magnesium 3-styryl 
bromide on benzophenone in ethereal solution (cf. Ziegler, this 
vol., i, 151). Attempts to convert it into the corresponding chloride 
(and hence to an analogue of triphenylmethyl in which one 
phenyl group is replaced by an unsaturated residue) were unsuc¬ 
cessful, since it is transformed by acetyl chloride, acetic anhydride, 
or a solution of hydrogen chloride in ether into triphenylallene , 
CHPhIC.'CPh 2 , colourless, lustrous leaflets, m. p. 210°. 



w w 


ORGANIC CHEMISTRY. 


i. 541 


The preparation of the carbinol, CPh 2 ICPh*CPh 2 *OH, could not 
be effected, since methyl triphenylacrylate could not be caused to 
react with magnesium phenyl bromide, even when dissolved in 
boiling cycfohexyl methyl ether. H. W. 


Cholesterol. A. Windaus (Z. physiol, Chern ., 1921, 117, 
146—158; cf. A., 1920, i, 41, 309, 434, 435; 1921, i, 507).— 

l. [With Harry Grimmel.] —The ketodicarboxylic acid, C^O*, 
formed by the oxidation of cholestan-4 : 7-dione (I) forms a semi- 
carbazide (slender needles, m. p. 240°) which with sodium ethoxide 
and alcohol yields an acid, C 27 H 46 0 4 , identical with an acid obtained 
by the oxidation of dihydrocholesterol (II); it therefore has the 
constitution (III). This is confirmed by the fact that when heated, 
it forms a diketone , CgeH^Og, small plates, m. p. 148—149° ( dioxime , 

m. p. 191°). 
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II. [With A. von Siaden.] —From the dicarboxylic acid, 
C 27 H 46 0 4 (III), a tricarboxylic acid, C 24 H 38 O e has been prepared 
by oxidation with chromic acid, which crystallises from acetic 
acid in rosettes of slender needles, m. p. 238°, and forms a trimethyl 


ester, rectangular leaflets, m. p. 
has the constitution (IV.) 
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HOOC /CH\/CH 2 

co 2 h ch 2 


86—87°. This acid apparently 

C 18 H 3 4 

'6a y" 

H 2 /\f-CH 2 < V ‘> 

H 2 C\/CH//CH-OH 
CH-OH CH-OH 


III. [With H. Luders.] —On boiling a-cholestan-triol (V) (T., 
1908, 93, 1680; A., 1915, i, 884) with methyl alcoholic hydrogen 
chloride, it is converted into the cMorohydrin of a-eholesterol oxide, 
C 27 H 4 -O a Cl, long needles, m. p. 170—171°. With alcoholic potass¬ 
ium hydroxide, or with acid, p-cholesterol oxide is obtained, 
identical with that isolated by Westphalen (A., 1915, i, 885). 

W. O. K. 


Metacholesterol and its By-products. III. I. Lifschutz 
(Biochem . Z., 1922, 129, 115—127).—The author amplifies the 
description of the properties and preparation of metacholesterol 
(A., 1920, i, 546). It has mol. wt. 369 and [a]^ —33*7° in 
chloroform. H. K. 
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Derivatives of Dithioethylene and Dithioacetylene and the 
Additive Capacity of Multiple Bonds. Emil Fromm and 
Erich Siebert (Ber., 1922, 55, [B], 1014—1030).— The additive 
capacity of the double and treble linking in di-^-tolylthiolethylene 
and di-p-tolylthiolacetylene is suppressed completely towards 
hydrogen and partly towards bromine; addition of the elements 
of water is, however, possible. The substances can also bo oxidised, 
but the oxygen atoms become attached to sulphur. Since the 
activity of the multiple bond is lessened by the proximity of mer¬ 
captan residues, it would be expected that a still more marked 
effect would bo produced by neighbouring sulphonyl radicles. 
This is actually the case with respect to the addition of bromine, 
but, on the other hand, the sulphonyl compounds are readily 
reduced by hydrogen; the apparent anomaly is explained by the 
observation of the presence of conjugated double bonds, whereby 
also the behaviour of the sulphones towards phenylhydrazine is 
explained. 


Di-p-tolylthiolethylene, C 2 H 2 (S*C 6 H 4 Me) 2 , long, lustrous needles, 
m. p. 93°, is prepared in 90% yield by the gradual addition of 
a^-dichloroethylene to a boiling alcoholic solution of p-tolyl mer¬ 
captan and potassium hydroxide. When dissolved in chloroform, 
it is converted by bromine into the corresponding dibromide , 
C 2 H 2 Br 2 (S # C 6 H 4 Me) 2 , a somewhat unstable, colourless, crystalline 
powder, m. p. 72°, and by chlorine into the dichloride , m. p. 138°. 
The dibromide is transformed by boiling alcoholic potassium 
hydroxide solution into di-p-tolylthiolacetylene , long, lustrous 
needles, m. p. 101—102°, which combines with bromine in 
chloroform solution to give di-p-tolylthiolacetyleve dibromide , 
C 2 B r 2 (S , C 6 H 4 M e ) 2 , m. p. 99—100°; the latter substance does not 
unite further with bromine. Di-p-tolylthiolethylene is prepared 
by the action of zinc dust and boiling glacial acetic acid on di-jp- 
tolylthiolethylene dibromide or di-p-tolylthiolacetylene dibromide. 
Di-p-tolylthiolethylene is converted by sulphuric acid (50%) in 
glacial acetic acid solution into the p -tolylmercaptal of p -tolylthiol- 
acetaldehyde , C 6 H 4 Me , 8 , CH 2 *CH(S*C 6 H 4 Me) 2 , colourless, unctuous 
leaflets, m. p. 62—63°. The course of the reaction is probably 
represented by the schemes: C 6 H 4 Me'S-CH:CH-S*C fl H 4 Me — 
C 6 H 4 M^S.C H 2 -C H ( OH )-S-C. H 4 Me C^Me-S^AcHO + 

^‘CAMe and CeH.Me-S-CHa-CHO + 2SH-C^H 4 Me = 
C6H 4 Me‘b*CH 2 *CH(S*C 6 H 4 Me) 2 + H 2 0; this view is supported 
by the observation that the yield of the product is increased when 
the reaction takes place in the presence of added j 9 -tolyl mercaptan. 
Oxidation of the p-tolylmercaptal with potassium permanganate 
leads to the production of the p 4olylsulphonsulphidemercaptal of 
p-toluenesulphonylacetaldehyde , 

C 6 H 4 Me-S0 2 -CH 2 -CH(S-C 6 H 4 Me)-S0 2 -C 6 H 4 Me, 

slender, colourless needles, m. p. 119—120°, which is reduced by 
zmc dust in boiling glacial acetic acid solution to di-p-toluene- 
sulphonylethane, C 2 H 4 (S0 2 -C 6 H 4 Me) 2 , m. p. 199—200°. If, how¬ 
ever, the mercaptal is oxidised with hydrogen peroxide (30%), it 
is converted into the "p-tolylsulphonmercaptal of p -toluenesulphonyU 
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acetaldehyde , C 6 H 4 Me*S 02 , CH 2 *CH(S 02 *C 6 H 4 Me) 2 , colourless needles, 
m. p. 222—223°, which is also reducible by zinc and acetic acid to 
di-p-toluenesulphonylethane. 

Di-p-tolylthiolacetylene likewise unites with the elements of 
water when treated with sulphuric acid in glacial acetic acid 
solution, yielding thereby p -tolyl p-tolyUhiolthioacetate, 
C 6 H 4 Me-S-CH 2 -CO*S-C 6 H 4 Me, 

a liquid which could neither be caused to crystallise, nor distilled 
without decomposition; it is hydrolysed to p-tolyl mercaptan 
and p-tolylthiolacetic acid, m. p. 93°, which is readily oxidised to 
p-tolylsulphonylacetic acid, m. p. 117-5—118-5°. 

Di-p-tolylthiolethylene is not attacked by zinc dust and acetic 
acid, but is converted by sodium and alcohol into p-tolyl mer¬ 
captan. 

Oxidation of di-p-tolylthiolethylene dissolved in benzene with 
potassium permanganate and dilute sulphuric acid leads to the 
formation of p4olylMblphxMyl-p4olylthiolethylene , 
C 6 H 4 Me-S-CH:CH-S0 2 -C 6 H 4 Me, 

lustrous needles, m. p. 114—115°; the constitution of the sub¬ 
stance is deduced from its reduction by zinc dust and glacial acetic 
acid to p4oluenesulphonyl-p-tolylthioMhane, slender, colourless 
needles, m. p. 117—118°, and oxidation of the latter to di-p-tolyl- 
sulphonylethane, m. p. 199—200°. Oxidation of di-p tolylthiolethyl- 
ene ’dissolved in cold acetic acid with hydrogen peroxide (30%) 
gives p4oluenesulphonyl-p4olylsulphoxidethylene, 
C 6 H 4 Me*S0*CH:CH'S0 2 *C 6 H 4 Me, 

m. p. 122—123°, which, like other sulphoxides, gives a yellow 
coloration with alkali hydroxide and loses an oxygen atom when 
reduced, thus yielding p-toluenesulphonyl-p-tolylthiolethane. Oxid¬ 
ation with hydrogen peroxide (30%) in warm solution transforms 
the dithio-compound into di-p4oluene8ulphonylethylene t 
C 2 H 2 (S0 2 -C 6 H 4 Me) 2 , 

long, lustrous needles, m. p. 149—150°, which is reduced by nascent 
hydrogen to di-p-tolyldisulphonylethane. 

Di-p-toluenesulphonylethylene is converted by phenylhydrazine 
in alcoholic solution at the atmospheric temperature into the 
phenylhydrazine salt of toluene-p-sulphinic acid, m. p. 159—160°, 
and p4oluenesulphonylacetaldehydephenylhydrazone , 
C 6 H 4 Me-S0 2 -CH 2 -CH:N-NHPh, 

yellow needles, m. p. 144—145°. A similar change occurs with the 
sulphoxidesulphone, the products being p-toluenesulphonylacet- 
aldehydephenylhydrazone and p-tolyl disulphide. H. W. 

Interchange of Alcohol Radicles in Esters. Aicira Shimo- 
mura and Julius Berend Cohen (T., 1922,121, 883—887). 

Preparation of Aromatic Esters in the Presence of an 
Organic Base. Yoshitar6 Suzuki and Sank'sC Kabushiki 
Kaisha (Japanese Pat. 38647 [1921]).—Aromatic asters are easily 
prepared from aromatic alcohols and chlorides or bromides of 
aromatic acids in the presence of an organic base, such as pyridine. 
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As an example, benzyl benzoate is prepared by dropping 400 parts 
of benzoyl chloride into a mixture of 300 parts of benzyl alcohol 
and 300 parts of pyridine at 50°. After mixing, the liquid is warmed 
on a water-bath for three to four hours, freed from the base and acid 
by washing with warm water and alkali, and then rectified. Benzyl 
cinnamate, benzyl nitrobenzoate, and benzyl bromobenzoate are 
also prepared by the same method. K. K. 

Hofmann’s Degradation of Acid Amides to Amines. 

Ernst Beckmann and Erich Correns [with Otto Liesche] 
(Ber., 1922, 55, [B], 848—851).—m-Bromobenzamide is converted 
by bromine and potassium hydroxide solution into m-bromo- 
anilinc, whilst p-bromobenzamide yields p-bromoaniline, the sub¬ 
stituent therefore occupying the same position after as. before 
the intramolecular transformation (cf. Montagne, A., 1918, i, 534). 
It therefore appears that the displacement of the radicle occurs 
in the same manner in the Hofmann degradation as in the Beck¬ 
mann transformation. It is possible that in the presence of the 
concentrated alkali hydroxide the amide reacts in its enolic form 

R-C-OH R-C-OBr 

in accordance with the scheme : 11 - 7 - 11 - 7 - 

NH N—H 

b-c:o . c:o r.nh 2 +co 2 . 

N— ~ > R-N ^ H. W. 


Action of Hydrogen Peroxide on Nitriles and on Amides : 
Formation of Hydroxamic Acids. E. Oliveri-MandalA ( Gaz - 
zetta, 1922, 52, i, 107—112).—In alkaline solution at about 40°, 
hydrogen peroxide converts nitriles into the corresponding amides 
(cf. Radziszewski, A., 1885, 496; Deinert, A., 1896, i, 149; Dubsky, 
A., 1916, i, 550). The author finds that, with perhydrol in faintly 
alkaline solution, this hydrolysis proceeds further, ammonia and 
the acid corresponding with the nitrile being obtained : R*CN+ 
3H 2 0 2 =R*C0 2 H+NH 3 -t-H 2 0+30. If an aromatic nitrile is used 
and the solution contains also a little ferric chloride, the cherry- 
red coloration characteristic of the hydroxamic acids gradually 
appears. Hydroxamic acids are formed also from aromatic amides 
under these conditions, the ferric chloride exerting a catalytic 
influence on the reaction. 


In the oxidation of benzylamine to benzaldoxime by means of 
Caro’s acid, CH 2 Ph-NH 2 -> CH 2 Ph-NH-OH -> CHPhlNOH, it is 
not improbable that the hydroxamic acid forms an intermediate stage, 
the various phases of the oxidation being represented by the scheme: 


CH 2 Ph-NH 2 


C 6 H 6 -CONH a 

/ 

\ 

* CH 2 Ph-NH-OH 


C 6 H 5 -C-OH 

N’OK 

t 

N-OH 


The action of iiazomethane on benzhydroxamic acid in ethereal 
solution yields a compound, C^OjN, with properties identical 
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with those of the compound obtained by Lossen by the action 
of potassium hydroxide and methyl iodide on benzhydroxamic 
acid (A., 1895, i, 37) and regarded by this author as having the 
oximic structure, OH*CPh!N*OMe. Since, however, ethers are 
known in which both hydroxyls are undoubtedly etherified, for 
instance, OR ,- CPh!N*OR, and since also diazomethane is capable 
of etherifying feebly acid hydrogen atoms, such as the hydroxylio 
hydrogen atoms of phloroglucinol, Lossen’s formula for the above 
compound is to be excluded, the true structure being either 

COPh # NH>OMe or The 8a ^ s compounds of this 

class have, however, probably the oximio constitution. 

T. H. P. 


Free o-Aminophenylacetic Acid, its Esters and Trans- 
formations. P. W. Neber ( Ber ., 1922, 55, [2?], 826—848).— 
The readiness with which o-aminophenylacetic acid passes by loss 
of water into oxindole has caused it to be regarded as a particularly 
unstable substance which cannot exist in the free state. It is 
shown, however, that this change is characteristic of solutions 
acidified with mineral acid; the substance can be isolated readily 
by the reduction of o-nitrophenylacetic acid in alkaline solution 
and behaves as a normally stable compound. 

6arium o-aminophenylacetate is prepared readily by the addition 
of a hot, aqueous solution of barium hydroxide to a mixture of 
barium o-nitrophenylaoetate and ferrous sulphate dissolved in 
hot water; the sodium salt (+3H 9 0), silver salt, slender needles, 
and copper salt are described. Tfie free acid, colourless, highly 
refractive needles, m. p. 119° (decomp.), is almost quantitatively 
precipitated by the addition of a slight deficiency of sulphuric acid 
to an aqueous solution of the sodium salt. The following deriv¬ 
atives are described : o-acetylaminophenylacetic acid (from the 
acid and acetic anhydride in the presence of ice and water), colour¬ 
less crystals, m. p. 158° (when heated rapidly) after softening at 
150°; o-benzoylaminophenylacetic acid (from barium o-amino- 
phenylacetate, aqueous sodium hydroxide, and benzoyl chloride), 
colourless needles, m. p. 179° after softening at 170°; methyl 
o-benzoylaminophenylacetate (from the free acid and methyl sulphate), 
small colourless needles, m. p. 108°. o-Aminophenylacetic acid 
can be diazotised by the gradual addition of sulphuric acid to its 
aqueous solution in the presence of sodium nitrite; the diazonium 
compound couples with (3-naphthol, giving o-$-naphtholazophenyU 
acetic acid , CigH^OgNa, red needles, m. p. 211—213° (the sodium 
salt is described). o-Nitrcfoenzylid&ne-o-aminophenylacetic acid, 
colourless needles, m. p. 146° after softening at 142°, is prepared 
from the aoid and o-nitrobenzaldehyde in boiling alcoholic solution; 
the corresponding m-nitrobenzylidene compound, yellow needles, 
m. p. 147°, and p-nitrobenzylidene derivative, yellow needles, m. p. 
157°, are prepared similarly. When heated together at 115°, 
o-nitrobenzaldehyde and o-aminophenylacetic acid give 3 -keto- 
2-o- nitrophenyl -3 : k-dihydroquinoline (or 3-hydroxy-2-o-nitrophenyl ■ 
vol. cxxn. i. u 
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quinoline ), yellowish-red needles, m. p. 227°. Phenylacetic- o- 

mlphinic anhydride , C 6 H 4 <Cg^^V^, colourless crystals, m. p. 185° 

after softening at 177°, is prepared by the successive treatment of 
diazotised o-aminophenylacetic acid with sulphur dioxide and 
copper bronze. Reduction of the diazonium solution with stannous 
chloride and concentrated hydrochloric acid gives o-hydrazino- 
phenylacetic acid, colourless needles (?+H 2 0), m. p. 121°; this 
substance is converted by rapid distillation under atmospheric 

pressure into 1-amino-oxindole , C 6 H 4 <C^^jj 2 ^CO, colourless, 

lustrous leaflets, which is transformed by nitrous acid successively 
into oxindole and P-isatoxime, m. p. 220° (decomp.). o-Nitro - 
benzylideneamino-oxindole , yellow needles, m. p. 170° after softening 
at 163°, is prepared by the addition of o-nitrobenzaldehyde to a 
hot solution of o-hydrazinophenylacetic acid in acetic acid and 
water. 


Somewhat unexpectedly, o-aminophcnylacetic acid can be 
esterified by saturating a well-cooled solution of it in the requisite 
alcohol with hydrogen chloride. In this manner, ethyl o-amino- 
phenylacetate is prepared as a pale red liquid which could not be 
caused to crystallise afid decomposes with formation of oxindole 
when distilled under diminished pressure. It is transformed by 
acetic anhydride into ethyl o-acetylaminophenylacetate , colourless 
needles, m. p. 66°; o -acetylaminophenylacetamide crystallises in 
colourless needles, m. p. 203°. Ethyl o-benzoylaminophenylacetate, 
needles, m. p. 82°, is prepared from the amino-ester and benzoyl 
chloride in the presence of pyridine. Diazotisation of ethyl o-amino- 
phenylacetate and subsequent coupling with p-naphthol yields 
ethyl o-$-napktholazophenylacetate, red needles, m. p. 127°, which 
can also be prepared by esterification of the corresponding acid. 
The amino-ester is converted by o-nitrobenzaldehyde in boiling 
alcoholic solution in the presence of piperidine into ethyl o-nitro- 
benzylidene-o-aminophenylacetate , m. p. 58°; the corresponding 
m-nitrobenzylidene compound, pale yellow needles, m. p. 119°, 
and p-nitrobenzylidene derivative, yellow crystals, m. p. 125°, 
are also described. 

Methyl o-aminophenylacetate is obtained as a liquid which could 
neither be caused to crystallise nor be distilled without decom¬ 
position. The following derivatives are described : methyl o-acetyl- 
aminophenylacetate , a colourless powder, m. p. 90° after softening 
at 87°; o -acetylaminophenylacetamide, m. p. 203°; methyl o-benzoyl¬ 
aminophenylacetate, colourless slender needles, m. p. 108°; methyl 
o'-nitrobenzylidene-o-aminophenylacetate, pale yellow needles, m. p. 
79°; methyl m!-nitrobenzylidene-o-aminophenylacetate, yellow needles, 
m. p. 97° after softening at 91°; methyl p' -nitrobenzylidene-o- 
aminophenylacetate, yellow needles, m. p. 107° after softening at 
106°; methyl o-$-naphtholazophenylacetate, brilliant red needles, 
m. p. 145°. 

■ o+A zoxyphenylacetic acid, m. p. 250°, is obtained in small and 



ORGANIC CHEMISTRY. 


i. 647 


varying amount (up to 2%) by the reduction of o-nitrophenyl- 
acetic acid by ferrous sulphate and barium hydroxide. The corre¬ 
sponding ethyl ester, pale reddish-yellow needles, m. p. 69°, and 
methyl ester, yellowish-red needles, m. p. 114°, after previous 
softening, are described; they are very sensitive towards light. 

Higher Terpene Compounds. II. Abietic Acid. L. Ruzicka 
and Jules Meyer ( Helv . Chim. Acta , 1922, 5, 315 — 344 ; cf. A., 1921, 
i, 573).—Abietic acid, as it actually exists in American colophony, 
is best isolated in a 50% yield by distillation of this material at 
200—210°/1 mm. (bath 255°), followed by crystallisation from 
methyl alcohol or acetone. It forms triangular leaflets, m. p. 158° 
when rapidly heated, [a] D —68-5°; (triozonide, C^H^O^Oo, m. p. 
91—93°, methyl ester, C 21 H 32 0 2 , b. p. 168—172°/0*5 mm., df 1*049, 
rig 1*5346). The acid at once decolorises alkaline permanganate 
and on catalytic reduction in alcoholic solution yields a mixture 
of presumably two dihydro-acids , of which one, m. p. 

167—168°, [ajp —12°, was isolated in the pure condition. This 
acid furnished a diozonide, C^H^O^Og, m. p. 97—102° (decomp.), 
but was indifferent to alkaline permanganate (cf. Virtanen, A., 
1920, i, 832), whilst the action of hydrogen bromide in glacial 
a£etic acid solution yielded an isomeride , C^HgoOg, m. p. 130—131°, 
[a] D about —2°, which is distinguished from aLl other isomerisation 
or reduction products of abietic acid by its sparing solubility in 
alcohol. It is stable towards alkaline permanganate, reacts with 
difficulty with ozone, the product, m. p. 112—116°, corresponding 
with the formula C^H^O^O. Catalytic reduction of abietic acid 
in ethyl acetate solution at the ordinary temperature, and more 
especially in amyl ether at 80°, resulted in the formation of notable 
quantities of the tetrahydro-acid, m. p. 167—169°, 

[a]p 10°, the formation of which was complete in glacial acetic acid 
solution at 80°. This acid reacts with ozone with difficulty, forming 
somewhat indefinite products, for an account of which the origins 
should be consulted. 

The variation in the accounts of abietic acid given by earlier 
workers is due to the fact that, whilst in some cases [Mach, A., 
1893, i, 582; 1895, i, 384; Maly (1861); Fluckiger (1867); Tschirch 
and Studer, A., 1904, i, 79] the extraction of the acid was carried 
out by means of alcohol or weak alkali, and the products approxi¬ 
mately agreed in melting point with that now described, in other 
instances (Levy, A., 1906, i, 870; Johansson, Mon . sci ., 1921, 73) 
methods were employed which caused isomerisation. This occurs 
to some extent if the distillation above described be carried out 
under 2 mm. pressure (bath temperature 275°); if the material 
is first heated for several hours at 290°, and subsequently distilled 
under 12 mm. pressure (bath 300°) the main product is an isomeride , 
CaoH^Oj, m. p. 178—179°, [ajj, 4*3°, which yields a mixture of tetra- 
hydro-acids. One of these, C^Ho^, m. p. 169—171°, [a] D 4-3°, 
has been definitely separated. When abietic acid was heated for 

u 2 
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twenty-four hours at 300° in a stream of oarbon dioxide and subse¬ 
quently distilled, a considerable quantity of abietene, b. p. 160— 
170°/0*5 mm., accompanied the ieomerised acid , b. p. 200—210°/0*5 
mm., m. p. 170—172°, [a] D +46°. The last furnished a mixture of 
di- and tri-ozonides, and a tetrahydro-acid , CoqH^C^, m. p. 116— 
118°, [aJ D +16°, from which what seemed to be a monozonide of a 
peroxide , C^H^O^ChOg, m. p. 103—106° (deoomp.), was prepared. 
Abietic acid is quite stable towards boiling alcoholic sodium 
hydroxide solution, and is practically unchanged by glacial acetic 
acid, or after short treatment with alcoholic hydrogen chloride. 
After prolonged treatment with a hot solution of hydrogen chloride 
in glacial acetic acid, however, it melted at 176—177°, [ajj, —34°, 
and furnished a diozonide , C^H^O^Og, m. p. 71° (decomp.), a 
dihydro-acid , C^H^Og, m. p. 148—149°, [a] D +27° (from which a 
mixture of mono- and di-ozonides was obtained), and a tetrahydro- 
acid , C^H^Og, m. p. 158—160°, [a] D +9°. A further isomeride of 
abietic acid, C^HgoOg, m. p. 150—151°, [a] D —10°, is obtained by 
heating its dihydrobromide, m. p. about 178° (cf. Levy, A., 1913, 
i, 620; Henze, A., 1916, i, 826) with quinoline at 240°. Since 
abietic acid is a methyldecahydroretenecarboxylic acid (Bamberger 
and Hooker, Annalen , 1885, 229, 102; Fortner, A., 1904, i, 729; 
Lux, A., 1908, i, 873; Bucher, A., 1910, i, 239; Vesterberg, A., 
1904, i, 151), and a considerable group of the sesquiterpenes is 
derived from 1 : 6-dime thyl-4-i$opropylnaphthalene (see this vol., 
i, 560), abietic acid would seem to represent the extension of the 
sesquiterpene compounds in the higher natural series of terpenes. 

J. K. 

The Action of Potassium Iodide and Iodate on some 
Hydroxy-acids. Sri Krishna and Frank George Pope (T., 
1922, 121, 798—800). 

Neutral Homocamphoric Esters and their Products of 
Reduction. Palfray ( Compt. rend., 1922, 174, 1235—1238).— 
Ethyl hydrogen camphorate gives an acid chloride, which reacts 
with sodium phenoxide, giving phenyl ethyl homocamphor ate, 
m. p. 51—51*5°, [a]U+27°35'. This ester, on reduction with 
sodium and absolute alcohol, yields homocamphoric glycol , m. p. 
63—63*5°, [a]g +81° 5', together with some hydroxycampholic 

acid, C g Hi4<QQ 2 H° H > m - P- 130—131°, [«]£ +71° 37'. The 

glycol gives a diphenylurethane, m. p. 115—115*5°, [a]j} +31° 29'; 
a diacetyl derivative, b. p. 182—183°/13 mm., |Y$ +52° 36'; and 
a dibenzoyl derivative, b. p. 276—277°/2 mm., 295—300°/12 mm., 
[a]S +34° 41'. W. G. 

Condensation Products from Acid Haloids. X. Action 
of Triethylamine on Ketopinyl Chloride. E. Wedekind 
and Cl. Weinand (Ber., 1922, 55, [B], 945—951; cf. this vol., i, 
234). The a tertiary base ” reaction has now been applied to the 
chloride of a ketonic acid. 
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Ketopinyl chloride (annexed formula), m. p. 109°, 
is readily prepared by the action of thionyl- 
chloride on ketopinic acid (cf. Gilles and Renwick, 
T., 1897, 69, 1397, 1402), and is converted by 
triethylamine in the presence of benzene into 
a mixture of ketopinic anhydride , m. p. 182°, and 
dinorcamphocyclohexanedione (annexed formula), 
m. p. 98°. The latter substance is stable towards bromine or 

_£,jt _Qjj permanganate, and does not react with 

, | 2 hydrogen in the presence of palladium 


/ CH \ 

dm 


ch 9 - 


It 


CMe 


CH- 

CO 

-c— 

C'Mp 2 
CH— CH- 


CO- 


is not affected by boiling alkali hydroxide, 
X _qq but is slowly decomposed by boiling concen¬ 

trated hydrochloric acid with re-formation 
of ketopinic acid. It reacts with phenyl- 
hydrazine and ^-bromophenylhydrazine, 
without, however, yielding uniform products. 
It gives a di-semicarbazone, CUH 30 O 4 N 6 , 
m. p. 226°. 

Hydropinenecarboxylyl chloride, in which 


(^0 

-6 h 


-CH„ 


the ketonic group is not present, reacts very slowly with triethyl¬ 
amine under the customary conditions. The sole isolable product 
of the reaction is hydropinenecarboxylic anhydride, which appears 
to be a modification of the substance (m. p. 210°) described by 
Houben and Doescher (A., 1911, i, 61); it has m. p. 184—185° 
when crystallised from benzene, but this value rises to 207—209° 
when it is crystallised from alcohol. H. W. 


The Utilisation of Ethyl y-Diethoxyacetoacetate for the 
Synthesis of Derivatives of Glyoxaline. An Attempt to 
Synthesise Histamine by a New Method. George W. Pucher 
and Treat B. Johnson (J. Amer. Chem. Soc., 1922,44, 817—826).— 
An attempt has been made to alkylate ethyl acetoacetate or ethyl 
y-diethoxyacetoacetate by means of bromomethylphthalimide, as a 
first step in a new method of synthesising histamine, but without 
success. This bromophtlialimide reacts abnormally with the 
sodium salts of (3-ketonic esters, with formation of phthalimide, 
whereas the higher homologue reacts normally giving phthalimido- 
derivatives. 

It was found that an almost quantitative yield of hydroxy- 
methylphthalimide could be obtained by heating phthalimide 
under a reflux condenser with 10—15% formaldehyde solution. 
The hydroxy-compound is readily converted into bromomethyl¬ 
phthalimide by digesting it at 50—60° with 48% hydrobromic 
acid and concentrated sulphuric acid for two hours. The bromo- 
compound reacts with potassium thiocyanate in acetone, giving 
phthalimidomethyl thiocyanate , C c H 4 !(CO) 2 !N*CH 2 *SCN, m. p. 147— 
148°, which is extremely irritant to the eyes. In the same solvent 
with potassium iodide, it gives iodomethylphthalimide, m. p. 150° 
(cf. Gabriel, A., 1908, i, 181). 

Bromoethylphthalimide reacts with the sodium salt of ethyl 
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y-diethoxyacetoacetate, giving ethyl a-pMhcUimidoethyl-y-diethoocy- 
acetoacetate. W. G. 

Sulphamidophthalic Acid and Sulphimidophthalic Acid. 

Th. Zincke and H. Greune (Annalen, 1922, 427, 221—255).— 
A considerable amount of confusion has arisen with regard to 
these two acids and their salts. For instance, all the salts of the 
imido-acid are described in 4 4 Beilstein’s Handbuch ” as salts of 
the amido-acid, which accords neither with the erroneous original 
literature nor with the truth. The two substances (formulae I 
and II) are dibasic acids of similar strength; both they and their 
salts are easily interconvertible, and the salts of the imido-acid 
frequently crystallise with H 2 0, which makes it difficult to dis¬ 
tinguish between them. The present paper places the whole 
chemistry of these substances for the first time on a correct basis. 

( 3 ) ( 8 ) 

(I.) C0 2 H-C 6 H s <S<V>nh CO 2 H-C 0 H 3 <^-NH2 (IL) 

( 2 ) 2 ( 2 ) 

The acid potassium salt which separates when the alkaline 
solution obtained by oxidising naphthalene-1-sulphonamide with 
alkaline permanganate is concentrated, cautiously acidified, and 
allowed to remain is the A-potassium salt of the imido-acid with 
1H 2 0 which is quickly eliminated in a vacuum at 100°. The 
same substance is produced when the acid potassium salt (below) 
of the amido-acid is crystallised from warm water. When the 
A-potassium salt is treated with strong hydrochloric acid it gives 
the imido-acid (needles, decomp. 275—276° when quickly heated), 
but if boiled with A-hydrochloric acid it yields the amido-acid. 
The latter crystallises in leaflets or needles with 1H 2 0 which is 
given up slowly at 100° but quickly at 120°, the dried acid passing 
into the imido-acid with elimination of a further molecule of H 2 0 
at 194°. It is a slightly stronger acid than the imido-acid, into 
which it is converted on warming with concentrated hydrochloric 
acid. The carboxyl- potassium salt of the imido-acid is obtained 
by heating the acid potassium salt of the amido-acid at 150°; it 
is easily soluble in water, but on warming its solution the less 
soluble A-potassium salt of the imido-acid is precipitated. The 
normal barium salt of the imido-acid (needles, with 2H 2 0 which 
is given up in a vacuum at 100°) is prepared by adding the imido- 
acid to excess of barium hydroxide. The ik-silver salt of the 
imido-acid (needles, with 1H 2 0 which is eliminated in a vacuum 
at 100°) is prepared from the A-potassiuin salt, and the carboxyl- 
silver salt (amorphous) of the imido-acid by heating the acid silver 
salt of the amido-acid at 150°, or by precipitation from a solution 
of the car&cm/Z-potassium salt of the imido-acid. The normal 
silver salt of the imido-acid is obtained by precipitation from a 
neutralised solution of the A-potassium salt. 

The A-methyl ester (needles, m. p. 189°) of the imido-acid is 
prepared from the A-potassium or A-silver salt and methyl iodide, 
but the reaction does not proceed very smoothly. It is rather 
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stable towards hydrolysing agents, but its constitution may be 
established by hydrolysis with concentrated hydrochloric acid At 
150°, when methylamine is eliminated. The carboxyl -methyl ester 
(needles, m. p. 184—185°) of the imido-acid is prepared either from 
the carboxyl silver salt and methyl iodide, or by heating the acid 
methyl ester (below) of the amido-acid, or by cautious alkaline 
hydrolysis of the dimethyl ester (below) of the amido-acid. Both 
this ester and the carboxyl-e^yJ ester of the imido-acid give the 
imido-acid itself on hydrolysis by means of 2A r -sodium hydroxide. 
The dimethyl ester (needles, m. p. 176°) of the imido-acid is pre¬ 
pared from the normal potassium or silver salt. An isomeric ester, 

dimethyl \p-sulphimidophthalate , C 0 2 M e *C 6 H 3 < C^^Q^^^ 2 (small 

tablets, m. p. 163°), is obtained by the action of methyl alcohol on 
\p-sulphimidophthalyl dichloride (needles, m. p. 156°), which is pre¬ 
pared from the imido-acid by heating with phosphorus penta- 
chloride at 150—160°. The diethyl fester (small tablets, m. p. 
142—143°) is obtained in a similar way, using ethyl alcohol, and 
the diamide (fine needles, m. p. above 280°) using ammonia. 
These derivatives of the i/'-imide are all easily hydrolysed to the 
imido-acid. 

0) (2) (3) 

, The acid potassium salt, C 6 H 3 (C0 oK)(C 0 2 H)(S0 2 *NH 2 ), of 
the amido-acid is prepared by cautious half-neutralisation of the 
acid with potassium hydroxide. On warming with water, it passes 
into the A-potassium salt of the imido-acid. The normal barium 
salt is precipitated when barium chloride is added to an ammoniacal 
solution of the amido-acid. The acid silver salt, 

0) (2) (3) 

C 6 H 3 (C0 2 Ag)(C0 2 H)(S0 2 -NH 2 ), 

and the normal* silver salt are obtained from the corresponding 
alkali salts. 

(1) (2) (3) 

The acid methyl ester, C 6 H 3 (C02Me)(C0 2 H)(S0 2 , NH 2 ) 
(small, glistening needles, m. p. 205°), may be prepared either by 
heating the amido-acid with methyl alcohol, or from the acid silver 
salt by heating with methyl iodide. On hydrolysis by alkalis or 
dilute acids, it yields the amido-acid; cold concentrated hydro¬ 
chloric acid converts it into the imido-acid. The dimethyl ester 
(m. p. 148°) of the amido-acid may be obtained by esterifying 
either the amido-acid or the imido-acid by means of methyl alcohol 
and hydrogen chloride, or by heating the normal silver salt of the 
amido-acid with methyl iodide. The diethyl ester has m. p. 
104—105°. C. K. I. 


The Configuration of the p-Phenylglyceric Acids and 
Phenylglycidic Acid. J. Boeseken [and C. de Graaff] ( Rec . 
trav, chim. y 1922, 41, 199—207).—Of the two isomeric forms of 
P-phenylglyceric acid, melting at 141° and 122°, respectively, the 
former shows a greater increase in conductivity under the influence 
of boric acid and the structure in which the hydroxyl groups are 
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most closely associated should therefore be assigned to it (of. A., 
1921, i, 843, 844). The dissociation constants of these acids are, 
for the former 2*35x10r 4 and for the latter 2*54 xlO*" 4 ; it is 
probable that the phenyl and carboxyl groups are closer in the 
latter. 

The oxidation of cinnamic acid by potassium permanganate to 
p-phenylglyceric acid takes place at a low temperature without 
molecular inversion. In (3-phenylglycidic acid the phenyl and 
carboxyl groups are in the fr-oms-position with respect to the tri- 
atomic ring. This acid in acid solution is hydrated, yielding the 
P-phenylglyceric acid of m. p. 141°; in alkaline solution the isomer- 
ide (m. p." 122°) is formed and in this case molecular inversion 
occurs. H. J. E. 

The Action of Bromine on certain S-Ketonic Esters. E. P. 

Kohler (*7. Amer. Chem . Soc ., 1922, 44, 840—847).—It has pre¬ 
viously been shown that methyl y-benzoyl-p-phenylethylmalonate 
on bromination in methyl alcohol gives one monobromo-derivative 
and in chloroform a mixture of two monobromo-derivatives (cf. A., 
1911, i, 984; 1917, i, 566, 568). The constitution of these two 
derivatives has now been determined, and a third isomeride has 
been prepared. The bromide, m. p. 113° (loc. cit.), is an a-bromo- 
derivative and the other bromide, m. p. 102° (loc. cit., m. p. was 
given as 98°), and the new isomeride are stereoisomeric y-bromo- 
derivatives. The y-bromo-compound, m. p. 102°, on further 
bromination, yields three dibromides, two of which have already 
been described (loc. cit.), whilst the third, methyl yy-dibromo- 
y-benzoyl-$-phenylethylmalonate, has m. p. 126°, and when boiled 
with alcoholic potassium iodide yields methyl y-bromo-y-benzoyl- 
$-phenylethylmalonate, m. p. 76—77°. 

On heating at from 150° to 200°, the two monobtomo-derivatives, 
m. p. 102° and 77°, respectively, readily decompose, giving, 
amongst other products, methyl y-benzoyl-fi-phenylbutyrolactone-x- 
carboxylate, m. p. 93°, but the derivative, m. p. 113°, is much 
more stable and undergoes complex changes only at much higher 
temperatures. 

If in these 8-ketonic esters prepared from malonic esters and 
a|3-unsaturated ketones the a-position is blocked by a methyl 
group, the ester only gives one monobromo-derivative on bromin¬ 
ation. Thus methyl y-benzoyl-fi-phenylethylmethylmalonate, m. p. 
121—122°, obtained from phenyl styryl ketone and methyl 
malonate, gives methyl y-bromo-y-benzoyl-fi-phenylethylmethylmalon - 
ate, m. p. 156—157°; methyl y-4 -bromobenzoyl-$-phenylethylmethyl- 
malonate, m. p. 89°, gives methyl y-bromo-yA-bromobenzoyl-$-phenyl - 
ethylmethylmalonate,m.p. 140°; methyl yA-methoxybenzayl-^-phenyl- 
ethylmethylmalonate , m. p. 120—122°, gives methyl y-bromo-yA- 
methoxybenzoyl- p -phenylethylmethylmalonate, m. p. 151°. On heat¬ 
ing, methyl y-bromobenzoyl-p-phenylethylmethylmalonate yields 
methyl y-benzoyl-fi-phenyl-a-methylbutyrolactone-a-carboxylate , m n 
108°. W.G 
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a-Carboxy-(3-phenyl-a-methylglutaconic Esters and the 
Isomerism of the Phenylglutaconic Acids. Franz Feist, 
Paul Karl Brener, and Bernh. Lubricht (Annalen , 1922, 428, 
40—59; cf. this vol., i, 521; Thorpe and Wood, T., 1913, 103, 
1574).—The aotion of ozone on the solid and liquid forms of ethyl 
a-carboxy-(3-phenyl-a-methylglutaconato indicates that both these 
substances have the constitution assigned, since they yield additive 
products with this reagent. The solid (trans-) ester yields an oily 
perozonide , C 1 nH 24 0 13 , which when heated with water breaks down 
into carbon dioxide, hydrogen peroxide, ethyl a-methylbenzoyl- 
malonate (?), and ethyl glyoxylate, which is at once oxidised to 
oxalic acid. The liquid ( cis -) ester gives a small amount of a 
normal ozonide , C 19 H 24 0 9 , m. p. 144°, and an oily perozonide , which 
on hydrolysis yield carbon dioxide, hydrogen peroxide, ethyl 
methylmalonate, and benzoic, succinic, oxalic, #nd acetic acids. 

Thorpe and Wood prepared three (3-phenyl-a-methylglutaconic 
acids (termed normal, cis -, and trans-) by hydrolysis of these esters. 
The present authors cannot obtain the “ normal ” or the “ cis - ” 
acids but they isolate a new isomeride, m. p. 151°. This they term 
cia-fi-phenyl-oi-methylglutaconic acid, the suggestion being that 
Thorpe and Wood’s cis- and normal acids were mixtures. 

cis- and tfraws-(3-Phenyl-a-methylglutaconic acids both yield oily 
ozonides, which on hydrolysis give carbon dioxide, hydrogen per¬ 
oxide, ketones, and benzoic, oxalic, and acetic acids. Ethyl trans- 
$-phenyl-oL-melhylglutaconate y b. p. 191—192°/14, yields an oily 
perozonide and a solid ozonide , C^H^O?, m. p. 142°, which on 
hydrolysis yield ethyl pyruvate, ethyl a-benzoylpropionate, ethyl 
benzoylacetate, and ethyl glyoxylate (which becomes oxidised to 
oxalic acid). Ethyl c\s-^-phenyl-oi-methylglutaconate y b. p. 184— 
185°/16 mm., 214°/40 mm., 220°/53 mm., gives the same ultimate 
products. These facts are explicable on the theory that the esters 
are tautomeric : 

C0 2 Et-CH 2 *CPh:CMe-C0 2 Et -> Me-C0-C0 2 Et+Ph-C0-CH 2 -C0 2 Et 

C0 2 Et'CH:CPh*CHMe*C0 2 Et —>■ Ph*C0*CHMe*C0 2 Et +CH0'C0 2 Et 

C. K. 1. 

Preparation of Derivatives of Cholic Acid. J. D. Riedel, 
Akt.-Ges. (D.R.-P. 339350; from Chem. Zentr ., 1921, iv, 1227; 
cf. A., 1921, i, 540).—Cholic acid is treated with dehydrating agents, 
for example, inorganic acids, potassium hydrogen sulphate, organic 
acids such as glycollic acid, and oxalic acid. A mixture is obtained 
of apocholic acid and other unsaturated acids. For example, cholic 
acid is dissolved in glycollic acid, fused potassium pyrosulphate is 
added, and the mixture heated at about 130°. After removal of 
the dehydrating agents, the acids are dissolved in sodium hydroxide 
solution. With acetic acid an additive compound is obtained in 
needles, m. p. 150—160°, after sintering. The free apocholic acid 
has m. p. 173—176° after sintering. By dehydrating cholic acid 
with 15% sulphuric acid a syrupy mass is obtained, from which, 
after washing with water, dissolving in sodium carbonate solution, 
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and precipitating with dilute hydrochloric acid, a mixture of the 
unsaturated acids is obtained. apoCholic acid is separated by its 
relative insolubility in ether. The stronger unsaturated acids 
are obtained by dissolving the yellow, resinous residue after the 
evaporation of ether in sodium carbonate solution and precipitating 
with dilute hydrochloric acid. The unsaturated acids may also be 
prepared by heating cholic acid and oxalic acid at 100°. 

J G. W. R. 

Preparation of Derivatives of Cholic Acid. Farbenfabriken 
vorm. Friedr. Bayer & Co., D.R.-P. 339561; from Chem. Zentr 
1921, iv, 1227).—Paraformaldehyde intimately mixed with cholic 
acid is heated at 160—170° for half an hour. The cooled mass, 
after extraction with dilute sodium carbonate solution, is dissolved 
in ethyl alcohol, and the filtered solution mixed with ice-cold water. 
A methylene compound is thus obtained as a white, tasteless powder, 
m. p. 170°. It has therapeutic uses. G. W. R. 

Bile Acids. XI. The Oxidation of Cholic Acid. Heinrich 
Wieland and Otto Schlichtung (Z. physiol. Chem., 1922, 119, 
76—97).—Biloidanic acid, prepared by the oxidation of bilianic 
acid, has been given the formula C 19 H 28 O 10 by Letsch (A., 1909, 
i, 697) and by Schenck (A., 1921, i, 197). Borsche, Weickert, and 
Meyer (this vol., i, 255) found for it the formula C 18 H 26 O 10 . The 
authors have prepared biloidanic acid, the neutral hexamethyl 
ester, the triethyl and monoethyl esters, trimethyl, dimethyl, and 
monomethyl esters, and the analytical results agree completely 
with the formula C^H^O^ for the parent acid. Letsch has also 
described a hydrateaform of biloidanic acid to which he assigned the 
formula C 19 H 28 O 10 ,2H 2 O, but it is now found to be 
When heated in a vacuum at 115—125° this loses, however, 3H 2 0, 
pointing to anhydride formation from two of the carboxyl groups. 

The constitution of the bile acids is considered in relation to 
these results. W. O. K. 

Preparation of Bile Acids. J. D. Riedel, Akt.-Ges. (D.R.-P. 
338736; from Chem. Zentr., 1922, iv, 1226—1227).—The unsatur¬ 
ated acid (apocholic acid) obtained by the elimination of water 
from cholic acid or its esters, is combined with hydrocarbons or 
their derivatives such as alcohols, bases, aldehydes, ketones, acids, 
and esters. For example, the unsaturated acid obtained by the 
elimination of water from methyl cholate is warmed with 96% 
acetic acid. On cooling, an additive compound crystallises, having 
an ill-defined m. p. 135—155°. The acetic acid is completely 
removed by excess of alkali or ammonia. The additive compound 
with 2 molecules of apocholic acid and 1 molecule of naphthalene 
gives crystals having m. p. 173—174°; it is odourless and stable in 
air. A clear solution is given in water on addition of sodium 
carbonate and a small quantity of sodium apocholate. The equi- 
molecular additive compound of camphor and apocholic acid is soluble 
in dilute alkalis and bases. Other additive compounds mentioned 
are strychnine-^pocholic acid, ethyl acetate-apocholic acid , and 
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benzaldehyde-ajyocholic acid; the latter forms colourless needles, 
m. p. 156°. Bi^oGholic acid ethyl alcoholate crystallises in needles 
which decompose in air with loss of alcohol. The compounds may 
also be prepared by way of the acetic acid compound. They have 
therapeutic uses. G. W. R. , 

Vanillin Isomerides of the Resorcyl Series. Erwin Ott 
and Ernst Nauen ( Ber 1922, 55, [2?], 920—929).—Considerable 
uncertainty exists with regard to the constitution of the mono¬ 
methyl ethers of p-resorcylaldehyde [2 :4-dihydroxybenzaldehyde], 
three substances, m. p. 41—42°, 62—63°, and 153 r ', respectively, 
having been thus described. The last-mentioned has been stated by 
Gattermann (A., 1908, i, 28) to be the sole product of the action 
of hydrogen cyanide, hydrogen chloride, and aluminium chloride 
on resorcinyl monomethyl ether (this does not appear to be actually 
the case, since it is now found that the substance, m. p. 41—42°, 
is formed to a less extent); this substance is characterised as 
4-hydroxy-2-methoxybenzaldehyde by its further methylation 
with methyl sulphate and cold alkali hydroxide to 2 : 4-dimethoxy- 
benzaldehyde, m. p. 68°. The product, m. p. 41—42°, is also 
converted by the action of methyl sulphate on its sodium salt 
suspended in toluene at 40° into 2 : 4-dimethoxybenzaldehyde, and 
hence is shown to be 2-hydroxy-4-methoxybenzaldehyde. The 
aldehyde, m. p. 62—63°, is too sensitive towards alkali to permit 
its further methylation with methyl sulphate and, as in the case 
of the compound, m. p. 41—42°, diazomethane is found to be an 
unsuitable reagent for the methylation of difficultly substituted 
phenolic groups even at 100°. Friedlander’s view (A., 1908, i, 674) 
that the products, m. p. 41—42 and 62—63°, are actually identical 
is disproved by the observation that the corresponding oximes 
melt at 124—126° and 138°, respectively. The explanation of 
the difficulty is found in the fact that analysis of the aldehyde, 
m. p. 62—63°, obtained by the action of metnyl iodide shows that 
it contains two methyl groups, of which only one is removable by 
hydriodic acid; the second methyl group must therefore be attached 
to the nucleus. The small amount of available material has pre¬ 
cluded the exact elucidation of the constitution of the compound, 
but, by analogy, it is considered to be 2-hydroxy-4-methoxy-3- 
methylbenzaldehyde; the presence of substituents in the two 
ortho-positions to the hydroxyl group explains satisfactorily the 
impossibility of its further methylation and the non-appearance of 
acidic characteristics. 

The following modification of Wegscheider’s process is recom¬ 
mended for the oximation of hydroxyaldehydes, which are very 
sensitive towards alkali hydroxide. Hydroxylamine hydrochloride 
is dissolved in the minimum quantity of water, and the solution is 
treated with ammonia solution (20%) until it is just neutral towards 
litmus paper. An alcoholic solution of the aldehyde is added and 
the mixture is preserved at the atmospheric temperature until 
reaction is complete, after which the oxime is precipitated by 
addition of water. 

u* 2 
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The preparation of resorcinyl methyl ether is effected conveniently 
by the treatment of resorcinol with sodium hydroxide solution 
(10%) and methyl sulphate. The solution is made strongly alkaline 
and the dimethyl ether is removed by distillation with steam; 
subsequently the residue is acidified and again treated with steam, 
thus giving the monomethyl ether and leaving the non-volatile 
unattacked resorcinol. H. W. 

Preparation of Protocatechualdehyde. S. Hamburger 
(D.R.-P. 339945; from Chem. Zentr ., 1921, iv, 1223—1224; cf. 
Schmidt, A., 1915, i, 682).—A modification of an earlier patent, 
whereby thionyl chloride is substituted for phosphorus penta- 
chloride. Thionyl chloride and chlorine are allowed to act either 
successively or simultaneously on piperonal, with or without the 
use of solvents. For example, piperonal is treated with thionyl 
chloride and then warmed at 100°. Chlorine is passed in, the 
dichloropiperonyl chloride formed is decomposed with water, and 
the protocatechualdehyde formed is extracted with ether or obtained 
by evaporation. G. W. R. 

Transformation of Tertiary Ethinylcarbinols into Un¬ 
saturated Ketones. Kurt H. Meyer and Kurt Schuster 
(Ber.y 1922, 55, [B], 819—823).—Diphenylphenylethinylcarbinol, 
CPh:C*CPh 2 *OH, is converted by acetyl chloride, acetic anhydride, 
thionyl chloride, hydrogen chloride dissolved in anhydrous ether, 
or concentrated sulphuric acid into phenyl (3-phenylstyryl ketone, 
yellow prisms, m. p. 86—87° [Kohler (A., 1905, i, 215) gives m. p. 
92°]; the constitution of the ketone is established by its oxidation 
to benzophenone and benzoic acid and hydrogenation to pp-diphenyl- 
propiophenone, m. p. 94 — 95°. The transformation might be due 
to the migration of, a phenyl or a hydroxyl group; the latter is 
shown to be the case, since di-p-chlorophenylphenylethinylcarbinol , 
CPh:C*C(C 6 H 4 Cl) 2 , OH, short, colourless prisms, m. p. 163—164°, 
is converted under similar conditions into phenyl di-p-chloro- 
$-phenylstyryl ketone , C(C 6 H 4 Cl) 2 :CH-COPh, yellow crystals, m. p. 
103—104°, the constitution of which is established by its oxidation 
to 4 :4 / -dichlorobenzophenone and benzoic acid. The mechanism 
of the change has not been elucidated. H. W. 

Halochromism and “ Solvatochromism ” of Distyryl 
Ketone and Simpler Ketones and of their Ketonic Chlorides. 

A Hantzsch (Ber., 1922, 55, [B], 953—979).—In the so-called 
halochromism of ketones and ketonic chlorides two optically and 
chemically different processes are to be distinguished, (1) solvato¬ 
chromism caused by the formation of additive products which 
involves a relatively small alteration in the absorption of light, 
and (2) the actual halochromism due to the formation of additive 
products with marked alteration in the absorption of light corre- 
sponding with the greater chemical change involved by the formation 
of complex carbonium salts under the transforming influence of 
acids. Generally, the two processes are closely related frequently 
in the sense that solvatochromism is the precursor of halochromism. 
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Thus, the solvatochromie additive products of certain ketones 
with stannic chloride are converted by hydrogen chloride into the 
lialochromic carbonium salts, and hence the ketonic chlorides 
obtained from the ketones are directly converted by stannic chloride 
into the halochromic salts. The well-defined additive compounds 
which are constant in composition represent the extreme case of 
solvatochromism in the one direction (solid solvates), whereas the 
other extreme is represented by unsaturated substances which 
dissolve in such solvents as ether with deepening of colour and 
the formation of unstable compounds which either cannot be isolated 
in the solid state or in which the components appear to be present 
in indefinite ratio. 

The absorption spectrum of distyryl ketone in ether differs 
considerably from that of triphenylcarbinol in ethyl alcohol, and 
it is therefore the more remarkable that the substances exhibit very 
similar absorption when dissolved in sulphuric acid. It appears 
therefore to be probable that the salts are similarly constituted and 

they may be formulated |jPh-C<£J|]x and 

or j CHPh:CH-CR:CH- >CH J x (in which R=H OH, Cl or SO„H). 

The choice between the two latter alternatives cannot be made 
definitely, but reasons are advanced for preferring the more sym¬ 
metrical. The salts from benzophenone and benzophenone chloride 
are genetically intermediate between the triphenylcarbonium salts 
and those derived from distyryl ketone. Purely chemical evidence 
of the complex constitution of these halochromic salts can be adduced 
in the same manner as for the triphenylcarbonium compounds. 
The most important observation in this connexion is that the 
characteristic properties of the phenyl residue and of the -CIC- 
group appear in them to be masked and, to some extent, com¬ 
pletely lost. Thus the phenyl groups of triphenylcarbonium or 
distyryl ketone appear nearly indifferent towards concentrated 
sulphuric acid. Unsaturated ketones which instantly unite with 
bromine in glacial acetic acid are only very slowly attacked by 
bromine when dissolved in concentrated sulphuric acid; this is 
true even for the four ethylenic bonds of the dark violet salts of 

dicinnamylidenemethyl ketone, S0 4 H. 

The halochromism of the “ abnormal ” ketonic chlorides derived 


from styryl methyl ketone and similar substances which have 
been shown by Straus and Diitzmann (this vol., i, 148) to have the 
constitution, CHArICH'CCKCH’CHChAr, is exactly analogous to 
that of the triphenylmethyl haloids, and the coloured solution 


formed, for example, by the chloride of dianisylidenemethyl ketone 
in phenylacetonitrile may be regarded as containing the salt 


n#p ^0H:CH-0 6 H 4 -0Me1 n 
U C S3H:CH-C fl H 4 -OMe_ 0L 


Since, however, the absorption spectra of the ketones in acid 
solution is exactly similar to those of the salts of the corresponding 
ketonic chlorides, the salts of the former may be regarded as having 
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initially the constitution j^HOC ^Qjj*CMPh S0 « H and passing by 
further action of concentrated sulphuric acid into 

[so 1 H-o-c<g|:™]so ( H. 

Benzophenone when dissolved in concentrated sulphuric acid 
behaves like the almost completely ionised sulphate of sodium, 
dimethylpyrone or ethyl ether, and its salt is therefore formulated 
[Ph*C( 0 H)Ph]S 04 H, the hydroxyl group being in this case not 
appreciably esterified. The initially much more intensely yellow 
solution of benzophenone chloride in concentrated sulphuric acid 
contains the salt (Ph*CCl'Ph)HS0 4 , but rapidly becomes decolor¬ 
ised with liberation of hydrogen chloride and formation of the 
hydroxy-salt. 

With regard to the solvatocliromism of distyryl ketone and 
related ketones, it is pointed out that the optical changes are 
different from and generally more simple than those connected 
with halochromism. In these cases, compounds are being dealt 
with which are generally highly dissociated even in indifferent 
solvents such as chloroform. The characteristic absorption spectra 
are therefore obtained only when one component is added in such 
excess that optical constancy is induced. Thus, cinnamaldehyde, 
which forms a solid additive product, (CHPh!CH*CHO) 2 SnCl 4 , with 
stannic chloride, is but little affected optically when dissolved with 
twenty molecular proportions of stannic chloride in chloroform, 
and the spectrum gradually changes with further addition of 
stannic chloride, ultimately becoming constant when 8*50 mole¬ 
cular proportions of the latter have been added. Similar observ¬ 
ations are recorded with salicylaldehyde, benzophenone, or distyryl 
ketone with stannic chloride in chloroform solution. H. W. 

The Active Constituents of the True Coto-bark. The 
Synthesis of Cotoin. Ernst Srath and Karl Fuchs ( Monatsli ., 
1921, 42, 267—272).—Attempts to synthesise cotoin, which is a 
monomethyl ether of 2 : 4 : 6-trihydroxybenzophenone, by methyl- 
ation of the trihydroxy-compound with methyl alcohol and hydro¬ 
chloric acid were unsuccessful, the only product isolated being 
methyl benzoate. The synthesis was accomplished by methylating 
with diazomethane in ethereal solution at —12°. Although less 
than one molecular proportion of diazomethane was used, the 
product contained 36% of cotoin, 26% of hydroeotoin (6-hydroxy- 
2 : 4-dimethoxybenzophenone), and 2% of the trimethoxy-com- 
pound. The synthesis does not establish the orientation of the 
methoxyl group in cotoin, although it is probable that methylation 
occurs first in the para-position. E. H. R. 

The Hydroxybenzoylphlor oglucinols. Hidejiro Nishikawa 
and Robert Robinson (T., 1922, 121, 839—843). 

Singular Formation of Ketodinitrones and their Behaviour. 

L. Alessandri ( Gazzetta , 1922, 52, i, 193—199).—At the ordinary 
temperature and best in a solvent which is indifferent to or at 
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least difficultly oxidised by nitrosobenzene, the latter (2 mols.) 
and tolane (1 mol.) react very slowly with formation of the dinitrone , 
OINPh.’CPh'CPhINPhiO, which separates in pale yellow crystals 
decomposing with liberation of gas at 222°. When boiled with 
dilute sulphuric acid, the dinitrone yields benzil and ^-amino- 
phenol, the latter resulting from transposition of the p-phenyl- 
hydroxylamine originally formed. Reduction of the dinitrone by 
means of aluminium amalgam gives the dianil of benzil. The action 
of hydroxylamine on this ketodinitrone differs from that observed 
by Angeli, Alessandri, and Pegna with the aldonitrones (A., 1910, 
i, 552, 752) and is one of reduction, the product being either the 
semi-reduced compound, NPhICPh*CPh!NPhIO, or an additive 
compound of the dinitrone with the dianil of benzil. 

In the above formation of the ketodinitrone, the nitrosobenzene 
acts as an unsaturated compound, that is, as the phenyl ether of 
the anhydride of dihydroxyammonia, NPhlO. 

The action of magnesium phenyl bromide on the aldodinitrone 
described by von Pechmann (A., 1898, i, 75, 187) might be expected 
to yield the corresponding P(3-dihydroxylamine, and this by 
oxidation the ketodinitrone, thus: 0!NPhICH*CHINPhIO+ 
2MgPhBr [OH-NPh-ChPH-] 2 OINPhlCPh-CPhlNPhlO. 

The first of these reactions gives a small yield of a colourless 
gompound, m. p. about 156°, which may be the pp-dihydroxyl- 
amine, but the oxidation of the latter appears to give phenyl- N- 
phenylnitrone or the A-phenyl ether of benzaldoxime, CHPhINPhIO, 
this being obtained in appreciable yield. The latter compound 
is obtainable also by oxidation of the simpler (3-hydroxylamine, 
CH 2 Ph*NPh*OH (cf. Cusmano, “ Catalytic Reduction of Nitrones,” 
to be published later). 

Nitrosobenzene reacts on phenylpropiolic acid with extreme 
slowness, if at all. With acetylene compounds containing un¬ 
replaced hydrogen, the action of nitrosobenzene appears to follow 
a different course. With acetylene itself in acetone solution, the 
reaction is very slow, but may be catalysed by alcoholic potassium 
hydroxide, and then yields a very small proportion of oxanilide, 
which is isomeric with the aldodinitrone, OINPhICH # CH*NPhIO, 
expected. T. H. P. 

Derivatives of 2-Hydroxybenzanthrone. I. Geoffrey 
Gordon Bradshaw and Arthur George Perkin (T., 1922, 121, 
911—922). 

Preparation of Anthraquinone and its Derivatives. 

Chemische Fabrik Worms Akt.-Ges. (Brit. Pats. 156215 and 
156538).—Anthraquinone or its derivatives are obtained by passing 
oxygen under pressure into a solution or suspension of anthracene 
(or its derivatives) in the presence of a small proportion of fuming 
nitric acid or an oxide of nitrogen at 80—90°. An additional oxygen 
carrier, for example, cobalt nitrate, may also be added if desired. 
The oxygen is rapidly absorbed and the operation is complete in 
three to five hours. When nitric acid is employed and the water 
formed in the reaction is not removed, nitro-compounds and other 
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impurities from which the anthraquinone can only be freed with 
difficulty are formed. This can be avoided and anthraquinone of 
99—100% purity obtained if the nitric acid is replaced by sodium 
nitrite and the reaction is carried out in presence of a dehydrating 
agent such as acetic anhydride or anhydrous sodium acetate [cf. 
J. Soc . Ghent . Ind ., 1922, 407a]. G. F. M. 

Manufacture of Hydroxy- and Sulphohydroxy-derivatives 
of Anthraquinone. David Segaller, David Henry Peacock, 
and British Dyestuffs Corp., Ltd. (Brit. Pat. 176925).— 
l-Hydroxyanthraquinone-4-sulphonic acid is obtained by the 
condensation of phenol or phenol-p-sulphonic acid with phthalic 
anhydride by means of a sulphuric acid solution of boric acid at 
about 200°. On further treatment of this substance, either after 
isolation, or in the sulphuric acid solution in which it is obtained, 
at a temperature of about 240—250°, it is converted into 1 :4- 
dihydroxyanthraquinone (quinizarin). If phenol-2 : 4-disulphonic 
acid is used as starting material, the final product consists essen¬ 
tially of 1:2:4-trihydroxy anthraquinone (purpurin), whilst if 
o- or m-cresols are employed, p-methylquinizarin is produced. 
From p-cresol, l-hydroxy-4-methylanthraquinone is obtained. 

G. F. M. 

Preparation of Borneol. Fabriques de Produits chimiques 
de Thann et de Mulhouse (Brit. Pat. 164302, addn. to 144604; 
cf. A., 1921, i, 425).—In the preparation of bornyl tetrachloro- 
phthalate from turpentine in presence of an organic solvent, the 
secondary products obtained from previous operations consisting 
of unchanged pinene mixed with dipentene may advantageously 
be used as diluent instead of ether, etc. A similar yield of borneol 
is obtained, and as the dipentene takes no part in the reaction 
the amount present in the recovered hydrocarbon increases from 
operation to operation until the quantity is such that it may easily 
be separated by fractional distillation from the crude secondary 
product. G. F. M. 

Higher Terpene Compounds. III. The Naphthalene 
Hydrocarbons Cadalene and Eudalene. Two Aromatic 
Fundamental Compounds of the Sesquiterpene Series. 

L. Ruzicka, Jules Meyer, and M. Mingazzini (Helv. Chim. Acta , 
1922, 5, 345—368; cf. this voh, i, 547).—The previous position 
of sesquiterpene chemistry is shortly reviewed. The method of 
removing hydrogen from eadinene by heating it with sulphur 
(A., 1921, i, 573) has been applied to other cases. The relative 
arrangement of the carbon atoms in a compound is unchanged by 
this treatment, since limonene and terpinene are each converted 
by its means into p-cymene, the respective yields being 15% and 
50%. This result suggests that compounds containing 'cyclio 
double bonds may in general be more easily dehydrogenated than 
those with unsaturated side chains. Further, all the sesquiterpene 
fractions of a given oil yield the same product, and in no case is 
evidence observed of the formation of mixtures. Hence even 
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if, in any such case, the oil itself should be a mixture, the same 
carbon skeleton is present in each component. The hydrocarbon 
from cadinene (loc. cit.) is now termed cadalene; it has also been 
obtained from tetrahydrocadinene, from calamenol and its degrada¬ 
tion product calamene, from calamenene, from isozingiberene, 
and from the sesquiterpene alcohol from Javanese citronella oil. 
Its smooth formation from the monocyclic zingiberene shows 
that the formation of a naphthalene derivative by this reaction 
is to be understood as evidence that the compound under examina¬ 
tion has a potential, rather than an actual, bicyclic structure. 
Eudesmol and selinene apparently react according to the respective 
equations: C 16 H 26 0-h3S-C ;4 H ir( +H 2 0+2H 2 S+CH 3 -SH; C 15 H 24 + 
3S=C 14 H 16 +2H 2 S+CH 3 *SH; the same hydrocarbon, eudalene, 
being produced in each case. This exceptional behaviour suggests 
that these compounds each contain a methyl group w r hich cannot 
survive the transition into an aromatic compound and that the 
cadinene group of sesquiterpenes (Semmler and Becker, A., 1913, 
i, 742; Semmler and Stenzel, A., 1915, i, 427) must be sub-divided 
into the eudalene and cadalene classes. Eudalene , b. p. 280—281°, 
d 0*9734, R d 63*31, ER D 3*21, E2 D 1*74 ( picrate , C 20 H 19 O 7 N 3 , 
orange-yellow needles* m. p. 90—91°; styphnate , C 20 H 19 O 8 N 3 , 
yellow needles, m. p. 119—120°), is stable towards bromine and 
cold potassium permanganate, and its physical constants agree 
well with those of a naphthalene hydrocarbon. The synthesis of 
cadalene (see following abstract) shows it to be 1 : 6-dimethyl-4- 
isopropylnaphthalene. Further, the close relationship of cadinene 
to copaene, and the loss of three carbon atoms from the molecule 
of copaeneketonic acid by oxidation with sodium hypobromite 
(Semmler and Stenzel, loc. cit.) indicate that one double bond in 
cadinene is situated at the carbon atom carrying the isopropyl 
group. Corresponding with the contrast between retene and its 
parent phenanthrene in respect of the lability of the primary 
oxidation products of the former, those of cadalene are less stable 
than those of naphthalene. The quinone formed by the oxidation 
of cadalene could only be detected by means of its oxime, C x *H 17 0 2 N, 
m. p. 178—179° (decomp.); 6-methylA-isopropyl-I-naphtnoic acid , 
Ci 5 Hi 6 0 2 , leaflets, m. p. 161—162°, and possibly a hydroxyquinone, 
with other products were also formed. The relationship of the 
open-chain compound farnesol (Kerschbaum, A., 1913, i, 739) tc 
cadalene is that of the aliphatic terpenes, for example, ocimene, to 
p-cymene. Further, the close relationship of cadalene not only 
to bicyclic, but also to monocyclic (zingiberene) and to tricyclic 
(copaene) sesquiterpenes reveals for the first time the analogous 
structure of a considerable number of sesquiterpenes, not only among 
themselves, but also with those of the terpenes. The common 
factor in the two series is the union of isoprene molecules, usually 
to a p-cymene skeleton. Probably a number of monocyclic sesqui¬ 
terpenes represent a transition from farnesol to cadinene. The 
cadinene type is intermediate between the simple terpenes and 
the diterpenes (from which abietic acid is derived) and caoutchouc, 
which constitutes the highest member of the terpene series, and is 
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related to the others in being built up from isoprene molecules. 
Santonin, as a derivative of 1 : 4 -dimethyl- 6 -isopropylnaphthalene 
(Cannizzaro and Gucci, A., 1893, i, 665) is to be included with 
cadinene in the hydronaphthalene sub-group of bicyclic sesqui¬ 
terpenes. J. K. 

Higher Terpene Compounds. IV. Synthesis of Cadalene. 

L. Ruzicka and C. F. Seidel ( Helv . Chim. Acta , 1922, 5, 
369—375; cf. preceding abstract).—On the assumption that 
cyclic sesquiterpenes might have the same carbon chain as the 
open-chain alcohol, farnesol, it appeared that cadalene would be 
1 : 6-dimethyl-4-^opropylnaphthalene. The accuracy of this deduc¬ 
tion has now been verified by the identity of the synthetic hydro¬ 
carbon with cadalene. Ethyl 2 -cymylacetate, prepared from carvone 
by means of ethyl bromoacetate and zinc (Wallach, A., 1901, i, 
156), was reduced by Bouveault’s method to p-2 -cymylethyl alcohol , 
C 6 H 3 MePr 0 -CH 2 -CH 2 ‘OH, b. p. 145—150°/12 mm. Condensation 
of its bromide , C 12 IL 7 Br, b. p. 145—148°/12 mm., with ethyl 
methylmalonate furnished methyl $-2-cymylethylmalonate , 
C c H 3 MePr^CH 2 -CH 2 -CMe(C0 2 Et) 2 , 
b. p. 200 — 210°/12 mm., from which $-2-cymyl-aL-methylbuiyric acid , 
C 6 H 3 MePr^CH 2 -CH 2 -CHMe*C0 2 H, b. p. 200—201°/11 mm., was 
prepared. From its chloride , b. p. 165°/11 mm., and aluminium 
chloride, 5-too-l : ft-dimethylA-\mpropyltetrahydroriaphthalene, b. p. 
160—170°/12 mm., was obtained. Reduction of this compound 
in alcoholic solution with sodium furnished as chief product, with 
a certain proportion of the pinacone, the corresponding secondary 
alcohol. Finally, a mixture of this compound with the hydro¬ 
carbon, resulting from its partial dehydration on distillation, was 
dehydrogenated at 180—210° by means of sulphur. The identity 
of the synthetic product with cadalene followed from a comparison 
of physical constants, picrates, and styphnates. J. K. 

The Action of Concentrated Sulphuric Acid on Natural 
and Artificial Caoutchoucs. II. F. Kirchof (Kolloid Z. } 1922, 
30, 176—187; cf. A., 1921, i, 116).—Plantation pale crepe rubber 
is believed to have the composition C^H^. Under the action of 
cold concentrated sulphuric acid on its carbon tetrachloride solution 
for two hours, it undergoes conversion into an amorphous product 
of the composition C 10 H ] . 5 , d 1-093—1-096, insoluble in chloroform. 
Gutta percha under similar conditions is converted into a product 
of unaltered composition, C 10 H 16 , soluble in chloroform. The 
behaviour of the former product towards bromine and sulphur 
with formation of compounds of the composition CooHgpBro and 
C 20 H 30 S indicates the disappearance of three double bonds during 
the action of the acid. African rubber of the composition C 10 H lc 
gives rise to a similar series of products to plantation rulbber. 
The latter type of rubber is believed to consist of spirally arranged 
closed chains, C 20 Ho 2 or C^H^, which are held together in aggre¬ 
gates by partial valencies. To plantation rubber, a similar struc¬ 
ture is attributed, consisting of aggregated, open-chain spirals 
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of the composition CgoH^. The disappearance of the characteristic 
properties of rubber when the raw material is exposed to the 
action of sulphuric acid, or when vulcanised rubber hardens spon¬ 
taneously, is ascribed to the development of tetramethylene rings, 
with loss of double bonds, by bridging. 

On prolonged treatment in the un dissolved state with cold 
sulphuric acid, plantation rubber is oxidised to a product, C ]0 H 14 O, 
which is probably identical with the main product in the spon¬ 
taneous oxidation of vulcanised rubber. Oxidation of the rubber 
by prolonged contact in benzene solution into sulphuric acid gives 
rise to an aldehydic acid , CgoH^Og, m. p. 95—96° (crystalline 
' phenylhydrazone , m. p. 120—124°). D. F. T. 

The Essential Oil from Blumea Malcomii. John Lionel 
Simonsen and Madyar Gopal Ract (T., 1922,121, 876—883). 

Constituents of Saffron. I. Picrocrocin. E. Winterstein 
and J. Telecky (Helv. Chim. Acta , 1922, 5, 376—381; Z. physiol. 
Chem ., 1922, 120, 141—166).—Picrocrocin (Kayser, A., 1885, 59) 
forms colourless crystals, m. p. 154—155°, [a] T) —50*3°, and on 
hydrolysis with 1% sulphuric acid solution furnishes 54% of sugar 
(calculated as dextrose), with a ketone, C 10 H 14 O, b. p. 93°/14 mm., 
n D 1-5240, n v —n 0 0-02283, d 0-985 (semicarbazone, C 14 H 17 ON 3 , 
m: p. 162—163°). Its physical constants suggest that the latter 
belongs to the terpene series, and, like carvone, it furnishes an 
additive compound with hydrogen sulphide, m. p. 80° (decomp.). 
The sugar produced by hydrolysis furnishes an osazone, m. p. 205°, 
a phenylmethylhydrazone, m. p. 328°, and a corresponding osazone , 
m. p. 150°. Mannose, galactose, pentoses, and methyl-pentoses 
could not be detected, but tests for lsevulose gave a positive result. 
The specific rotation was that of a mixture of 81-7% dextrose 
with 18-3% d-fructose, but the analytical results from picrocrocin 
could not be reconciled with this conclusion. Crocin, the colouring 
matter of saffron, contrary to earlier statements, furnishes on 
hydrolysis not an essential oil, but dextrose and a deep red, insoluble 
compound, crocetin (Decker, A., 1914, i, 979). Oxalic acid and a 
colourless unknown compound have been obtained from the 
oxidation of this compound. J. K. 

Salicin Thiocyanate and Disalicin Sulphide. G£za Zempl£n 
and Alex. Hoffmann (Ber. } 1922, 55, [B], 992—997).—Tetra- 
acetylsalicin bromide is converted by ammonium thiocyanate in 
the presence of anhydrous acetone into tetra-acetylsalicin thiocyanate , 
C 6 H 7 0 6 Ac 4 *0*C 6 H 4 *CHo # SCN, well-developed prisms, m. p. 135°, 
[a]g +48-35° when dissolved in chloroform. Somewhat un¬ 
expectedly, it is converted by methyl alcoholic ammonia into 
disalicin disulphide , S 2 (CH 2 *C 6 H 4 *0 , C 6 H 1 i0 5 ) 2 , m. p. 193° after 
slight previous softening, [a]$ —46-8° when dissolved in glacial 
acetic acid; the substance can occasionally be isolated directly 
in the crystalline state, but, in general, is so prepared by the action 
of methyl alcoholic ammonia on the readily crystalline octa-acetate, 
long, slender needles, m. p. 188°, [a]$ +45-6° in chloroform solu- 
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tion. The latter is hydrolysed by hydrochloric acid in the presence 
of alcohol to di-o-hydroxybenzyl disulphide, S 2 [CH a *C 6 H 4 *OH] 2 , 
small prisms, m. p. 103°. H. W. 

New Derivatives of Salicin containing Nitrogen and Poly¬ 
nuclear Hydroxybenzylamines. Geza Zempl^n and Alphons 
Ktnsrz ( Ber ., 1922, 55, [£], 979—992).—An investigation of the 
products obtained by the action of ammonia or amines on tetra- 
acetylsalicin bromide (cf. Zemplen, A., 1920, i, 559). 

Tetra-acetylsalicin bromide, C 6 H 7 0 6 Ac 4 *0*C e H 4 <)H 2 Br, reacts 
readily with ammonia in ethyl or methyl alcoholic solution, 
exchanging its bromine atom initially for the amino-group and 
suffering de-acetylation; as with alkyl haloid and ammonia, 
however, the reaction proceeds further with the formation of 
secondary and tertiary amines. In the present instance, the 
isolation of a pure primary amine was not found possible, but the 
solution of the reaction product slowly deposits disalicinamine , 
NH(CH 2 , C 6 H 4 *0*C 6 H 11 0 6 ) 2 , colourless needles, m. p. 205° (decomp.) 
after becoming yellow at 200°, [a]# 5 —45*82° in aqueous A-hydro- 
chloric acid solution, which is hydrolysed by boiling hydrochloric 
acid to dextrose and di-o-hydroxybenzylamine, colourless needles, 
m. p. 168°. The mother-liquors from the secondary amine contain 
trisalicinamine, which is isolated as the dodeca-acetyl derivative, 
N(CH 2 'C 6 H 4 *0*C 6 H 7 0 5 Ac 4 ) 3 , microscopic needles, m. p. 173—175°, 
[cx.fi —45*13° when dissolved in chloroform. It is hydrolysed by 
dilute hydrochloric acid to dextrose, acetic acid, and tri -o -hydroxy - 
benzylamine hydrochloride , small, coarse needles, incipient decomp. 
110 °. 

The reaction between tetra-acetylsalicin bromide and methyl- 
amine proceeds in an analogous manner, yielding (with de-acetyl¬ 
ation) a non-crystalline syrup which, after re-acetylation, is readily 
separated into two fractions. The first of these consists of penta - 
acetylsalicinmethylamine, C 6 H 7 O 6 Ac 4 *O , C 0 H 4 *CH 2 *NMeAc, coarse 
platelets, m. p. 165°, [a]j, { —38*49° in chloroform solution, which 
is hydrolysed by acids to o-hydroxybenzylmethylamine (isolated 
as the phosphotunqstate and analysed as the hydrochloride , 
OH*C 6 H 4 *CH 2 *NHMe,HCl, slender needles, m. p. 130°). The 
second fraction is composed of octa-acetyldisalicinmethylamine y 
NMe(CH 2 *C 6 H 4 *0*C 6 H 7 0 5 Ac 4 ) 2 , colourless needles, m. p. 198—200°, 
MS —35*40°, [a]jJ —33*75° when dissolved in chloroform, from 
which a uniform material could not be prepared by hydrolysis 
with acids. 

Tetra-acetylsalicin bromide and ethylamine, under similar 
treatment, give penta-acetylsalicinethylamine , small, colourless 
needles, m. p. 96—97°, and octa-acetyldisaliciTiethylamine, long, 
colourless needles, m. p. 151—153°. 

Tetra-acetylsalicin bromide is converted by diethylamine into 
salicindiethylamine , C 6 H n 0 6 -0‘C 6 H 4 *CH 2 ‘NEt 2 , small, colourless 
needles, m. p. 102—103°, [a]g —26*05° in chloroform solution. With 
methylaniline in boiling methyl alcoholic solution, it gives \tetra- 
acetyUalwinphenylmethykimine, long, colourless needles, m. p. 
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140—141°, [a]?> —19*78° in chloroform, which is transformed by 
methyl alcoholic ammonia into salicinphenylmethylamine, small 
crystals, [ajg' 6 —36*23° when dissolved in acetone. 

Tetra-acetylsalicin bromide is converted by trimethylamine in 
absolute alcoholic solution into tetra-acetylsalicintrimethylammomum 
bromide , 0 6 H 7 0 5 Ac 4 4 0*C fi H 4 *CH 2 *NMe 3 Br, colourless needles* m. p. 
68° after softening at 65°, [<x]^ —42*28° in aqueous solution. It 
is hydrolysed by hydrochloric acid (5%) to o-hydroxybenzyltrimethyl - 
ammonium chloride , slender needles (-j-H 2 0), m. p. 96°; anhydrous, 
m. p. 200° (decomp.). H. W. 

Saponins. VII. A. W. van der Haar ( Ber ., 1922, 55, 
[J5], 1054—1066; cf. this vol., i, 160).—It is shown that several 
sapogenins, such as hederagenin and others, are closely related to 
one another and to the terpene hydrocarbons (for example, sesqui¬ 
terpenes) on the one hand and to phytosterols (sitosterol), 
cholesterol, and phytosterol-like substances (urson, oleanol) on 
the other. Hederagenin is decomposed by distillation with zinc 
dust in a current of hydrogen into sesquiterpenes, carbon dioxide, 
and water, in accordance with the equation C 30 H 47 (OH) 2 'CO 2 H+ 
H 2 =2C 15 H 24 +C0 2 +2H 2 0. The sesquiterpene volatile with steam 
which gives the violet coloration of sapogenins and saponins with 
sulphuric acid is to be regarded as the primary product of the 
distillation of hederagenin with zinc dust. During the process it 
undergoes partial conversion into terpene hydrocarbons which 
are not volatile with steam; the violet glacial acetic-sulphuric 
acid reaction passes to bluish-green. The volatile sesquiterpenes 
consist of a mixture of structurally different sesquiterpenes. The 
distillation of hederagenin with zinc dust in an atmosphere of 
hydrogen is most conveniently effected rapidly from a small retort 
heated on a sand-bath. H. W. 

The Optical Activity of Catechins. K. Feist and A. 
Futtermenger (Ber., 1922, 55, [B], 942—944; cf. Feist and 
Schon, A., 1921, i, 117; Freudenberg, A., 1921, i, 576, 577).— 
The observation of the optical activity of catechins in water, 
alcohol, or aqueous acetone is rendered very difficult by the in¬ 
ability to use any but very dilute solutions. Exact values can 
only be obtained when the hydroxyl groups of the catechin are 
protected by esterilication or etherification. H. W. 

Preparation of Coumarins. Wolfgang Ponndorf (D.R.-P. 
338737; from Chem. Zentr., 1921, iv, 1224—1225).—Phenols or 
phenol ethers are condensed with fumaric or maleic acids or their 
derivatives at temperatures above 120°. In the condensation of 
fumaric acid with phenols, the ortho-hydrogen atom of the phenol 
unites with a carboxyl group of the acid, giving formic acid; ring 
closure and formation of coumarin follows the elimination of water 
from the coumaric acid thus formed. Zinc chloride or, preferably, 
73% aqueous or alcoholic sulphuric acid may be used as con¬ 
densing agents. By condensation of p-cresol with fumaric acid 
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in the presence of sulphuric acid at 130—180° 6-methylcoumarin , 
m. p. 72—73°, is formed. G. W. R. 

Dyes Containing the Furan Ring. R. R. Renshaw and 
Nellie M. Naylor (J. Amer. Ghent. Soc ., 1922, 44, 862—864).— 
The authors have repeated the work of Fisher (cf. A., 1878, 51) 
on the furan analogue of malachite-green. Contrary to the results 
of Fisher, they find that the product obtained by the oxidation 
of tetramethyldiaminodiphenyJfurylmethane has a deeper colour 
than malachite-green and that it is an equally stable dye, giving 
handsome effects on silk and wool. Its oxalate and its zincochloride 
were prepared. 

Pyromucic acid was condensed with pyrogallol, giving a yellowish- 
brown powder, m. p. 160°, which is presumably the furan analogue 
of alizarin-yellow-A. It gives a dark tan colour on cotton mordanted 
with turkey-red. W. G. 

The System Furfuraldehyde-Water. Gerald H. Mains 
(Chem. and Met. Eng., 1922, 26, 779—784, 841—843).—The 
corrected boiling point of pure furfuraldehyde is 161*7° at 760 mm., 
and df° 1*1598 or df 1*1545, both values corrected to vacuum. 
The composition-specific gravity tables for solutions of furfur¬ 
aldehyde in water up to the saturation concentration were deter¬ 
mined at 20° and 25°, and were subsequently used as a method of 
analysis, accurate to rf 0*02%, in the determination of the mutual 
solubility and boiling-point and condensation-point curves for the 
system furfuraldehyde-water. The solubility of furfuraldehyde in 
water rises from 8*12% at 16° to 8*72% at 27° and 17% at 92°, whilst 
that of water in furfuraldehyde rises from 3*5% at 8° to 5*4% at 
26*5° and 15*5% at 96°. The most important data emerging from 
the boiling-point curves of furfuraldehyde-water mixtures are as 
follows. With increasing amount of furfuraldehyde in the solution 
the boiling point gradually falls from 100° to a minimum of 97*9°, 
which is reached at the composition 18*4% furfuraldehyde, at 
which point two layers commence to be formed. Through the 
whole of this range the vapour phase contains a much higher per¬ 
centage of furfuraldehyde than the liquid, rising to 35% at the 
minimum boiling point. From this point during the whole range 
in which there are two liquid layers, that is, up to 84% of furfur¬ 
aldehyde, the boiling point and composition of the vapour phase 
remain constant. With higher concentrations than 84%, the 
boiling point rapidly rises until at 161*7° pure furfuraldehyde only 
remains. From the above data it is evident that by taking ad¬ 
vantage of the great divergence in the boiling-point and con¬ 
densation-point curves in this system, it is possible to effect readily 
a separation of furfuraldehyde from dilute aqueous solutions by 
fractional distillation, whereby a fraction containing furfuraldehyde 
and water in two layers boiling at 97*9—100° first distils. The 
aqueous furfuraldehyde layer is separated and the residual aqueous 
layer returned to the still. The aqueous high percentage furfur¬ 
aldehyde is then dried by redistillation, water passing over first 
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and then furfuraldehyde of constant boiling point. In conclusion, 
the mathematical relations for the distillation of mixtures, as 
developed by Lord Rayleigh, are discussed with reference to the 
furfuraldehyde-water system. G. F. M. 

Preparation of Thionaphthencarboxylic Acids. Gesell- 
sciiaft rtlR Teerverwertung m. b. H., Rudolf Weissgerber und 
Otto Kruber (D.R.-P. 341837; from Chem. Zentr ., 1921, iv, 1225). 
—Sodium thionaphthen is treated with carbon dioxide in the 
absence of water, and the carboxylic acids thus obtained are separ¬ 
ated by their varying acidities or by the fractionation of their 
esters. For example, anhydrous thionaphthen is treated with 
sodamide at 140—150° for five hours in a shaking vessel. A stream 
of dry carbon dioxide is then passed without lowering the tem¬ 
perature or interrupting the shaking. By treatment of the cooled 
products of reaction with water and toluene, the‘sodium salts are 
obtained in aqueous solution and the unchanged thionaphthen in 
toluene solution. The thionaphthencarboxylic acids are liberated 
by acidifying. By dissolving in sodium carbonate solution and 
partial acidification, the more strongly acid, thionaphthen- 2 : 3- 
dicarboxylic acid is separated from the weaker acid, thionaphthen - 
2 -carboxylic acid. The acids may also be separated by fractionation 
of their methyl esters (Weissgerber and Kruber, A., 1920, i, 754). 
Methyl ihionaphthen-2-carboxylate has b. p. 176—180°/13 mm. 
Methyl thionaphthen-2 : 3-dicarboxylate has b. p. 214—218°/13 mm. 

G. W. R. 

Space Structural Formulae of Chemical Substances in 
General, and of some Alkaloids in Particular. J. J. Lynst 
Zwikker (Chem. Weekblad , 1922, 19, 158—162).—Asymmetric as 
well as symmetric molecules may be regarded as harmonious group¬ 
ings of atoms in space, building up constellations of simple and 
regular form. 

In the cases of the alkaloids cinchonine, quinine, berberine, 
hydrastinine, and narceine, this form is the trigonal bipyramid, 
the 18 carbon atoms being regularly spaced in pairs along the 
nine edges. It is probable that the simplest and most stable 
form of this constellation is represented by the hydrocarbon retene. 

S. I. L. 

The Anhalonium [Cactus] Alkaloids. III. The Consti¬ 
tution of Anhaline. Ernst Spath (Monatsh., 1921, 42, 263 — 
266).—The identity of anhaline with hordenine (A., 1919, i, 548) 
has been confirmed by a direct comparison of the two bases and 
of a number of their derivatives. The picrate has m. p. 139—140°, 
the picrolonate, m. p. 219—220°, the quaternary ammonium com¬ 
pound with methyl iodide, m. p. 230—231°, and the hydriodide 
of the acetylated base, m. p. 176—177°. E. H. R. 

Preparation of Tropinonecarboxylic Acid Esters. E. 

Merck and Otto Wolfes (Brit. Pat. 153917).—Ethyl tropinone- 
carboxylate is obtained by the condensation of succinaldehyde, 
mcthylamine, and ethyl acetoacetate (cf. T., 1917, 111, 762). A 
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mixture of 8*6 parts of succinaldehyde, an alcoholic solution of 
10 parts of methylamine, and 13 parts of acetoacetic ester dissolved 
in 30 parts of alcohol is kept for three days, the product is neutral¬ 
ised, freed from alcohol, rendered alkaline with aqueous potassium 
carbonate solution, and extracted with chloroform. The tropinone- 
carboxylic ester is then transferred to dilute sulphuric acid solution, 
and back to chloroform, and finally the chloroform is distilled, 
leaving the ester as an oil which gradually solidifies on keeping in 
contact with the air. G. F. M. 


Preparation of Tropinonecarboxylic Acid Esters. E. 

Merck, Otto Wolfes, and Horst Maeder (Brit. Pat. 164757).— 
Ethyl tropinonecarboxylate is obtained by the hydrolysis of one 
ester group in diethyl tropinonedicarboxylate (cf. T., 1917, 111, 
762) and simultaneous elimination of carbon dioxide. Twenty - 
eight parts of the diethyl ester in 50 parts of alcohol are heated 
to boiling with 22 parts of potassium hydroxide solution (1:1). 
After cooling, ice is added, the liquid is acidified with sulphuric 
acid, supersaturated with ammonia, and extracted with ether or a 
chlorinated hydrocarbon. Ethyl tropinonecarboxylate is an oil 
forming a crystalline hydrate, m. p. 63°. G. F. M. 


\ _ 

Q 

OMe OMe 


The Synthesis of Laudanine. Ernst Spath and Norbert 
Lang (Monatsh., 1921, 42, 273—285).—Laudanine was shown by 
Spath (A., 1921, i, 50) to have the annexed formula (I). This 
■j™- att has now been confirmed by synthesis 

y-v e y ——v of the alkaloid. The synthesis de- 

< V0H 2 ^ y;OMe pended on the known method of pre- 

y——^ ^" paring isoquinoline derivatives by 

^ \ gi effecting ring-closure in JV-acyl deriv- 

O M ~( YM ativesof w-phenylethylamine. Homo- 

^ v 1 " e veratrylamine, p-aminoethyl-3 : 4-di- 

methoxybenzene was prepared by Rosenmund’s method (A., 1911, 
i, 34) by condensing 3 :4-dimethoxybenzaldehyde with nitro- 
methane, followed by reduction of the a>-nitrostyrene in two stages. 

3-Hydroxy-4-methoxyphenylacetic acid (homoisovanillic acid) 
is prepared by condensing &ovanillin with hippuric acid in 
presence of sodium acetate and acetic anhydride, whereby the 
y—\ N—CPh l actone a-benzoylamino-3-acetoxy- 

MeO<^ y-CHXXl Y 4 -methoxycinnamic acid (II) is 

OAp m ^ formed, yellow needles from alcohol, 

K ] m. p. 134—136°. When this is 

warmed with 15% sodium hydroxide solution, the acetyl group 
is removed and the lactone ring opened. The resulting u-benzoyl- 
amiTW-Z-hydroxyA-mellwxycinnamic acid forms colourless crystals, 
m. p. 213*5—215*5° (decomp.). When the lactone is boiled 
with 23*5% potassium hydroxide, the desired 3-hydroxyA-methoxy- 
phenyljpyruvic acid is obtained, along with resinous products. 
This compound forms a voluminous precipitate when light petroleum 
is added to its ethereal solutions; it has m. p. 183—184*5° (decomp.), 
and decomposes gradually on exposure to air. The ethylcarbonato- 
derivative, in which the hydroxyl group is replaced by the ethyl- 


Me O<_> _CH:C <CO-S 1 

OAc (II.) 
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carbonato-group, is crystalline, m. p. 143—146°. By oxidation 
of its sodium salt in aqueous solution with hydrogen peroxide, 
3-hydroxy-4-methoxyphenylpyruvic acid was converted into 
3-hydroxyA-methoxyphenylacetic acid in 80—90% yield; the product 
forms long needles from ether, m. p. 122*5—124*5°. For con¬ 
densation with homoveratrylamine, it was converted into its ethyl- 
carbonato- derivative, m. p. 112—113°. 

The 3-ethylcarbonato-4-methoxyphenylpyruvic acid was con¬ 
verted into the acid chloride and 
the crude product condensed in 
benzene solution with the above 
P-aminoethyl-3 : 4-dimethoxybenz- 
ene. The product (III) could not 
be purified, but was treated directly 
with phosphoric‘oxide in toluene 


\ 

/' 

v 


_NH 

' X CO-CH 2 /~ 


-\ 

-/ 


_0-C0,Et. 
^>OMe 


(III.) 


OMe OMe 
solution. 

N 

/~ 


/' 

\ _ / 

OMe OMe 


^)-ch 2 - 


0C0 2 Et 

)OMe 


From the products of the reaction was isolated 1 -[ethyl- 
carbonatoisovanillyl]-6 : 1 -dimethoxy- 
3 : 4:-dihydroisoquinoline (IV), which 
forms a crystalline hydrochloride , 
m. p. 193*5° (decomp.). The base 
was converted into the methyhso- 
quinolinium iodide, which could not 
be obtained pure, and thence into 


(IV.) 


the corresponding chloride , which forms a well-characterised, yellow, 
crystalline double salt with platinum chloride. The methyK$o- 
quinolinium chloride was reduced with tin and hydrochloric acid, 
giving a mixture of laudanine and its ethylcarbonato-derivative, not 
all of which was hydrolysed during the reduction. The laudanine 
was proved to be identical with natural laudanine. E. H. R. 

Alkaloids of the Pareira Root. II. iso Chondodendrine. 

Franz Faltis and Felix Neumann ( Monatsh ., 1921, 42, 311— 
376; cf. Faltis, A., 1912, i, 796; Scholtz, A., 1913, i, 87, 385: 
1915, i, 450).—A long historical account is given of the alkaloids 
of the pareira root, which have boon known as bebeerines. It is 
shown that these alkaloids are different from that obtained from 
the bark of Nrctandra Eodicei , the so-called bebeerin tree, and 
that the true source of pareira root is Chondodendron platyphyllnm. 
For this reason, it is proposed to substitute the names a-, p-, and 
fsochondodendrinc for the alkaloids formerly known as a-, p-, 
and tsobebeerine, respectively. 

isoChondodendrine (and_ probably a- and P-ehondodendrine) 
~ which has been resolved into 

Starting from the hypothesis that iso- 
chondodendrine is related to lauda- 
nosine, it may have the following con¬ 
figuration (attached formula, I). 
Methylation in the hydroxyl group, 
without formation of a quaternary am¬ 
monium compound, was only accom¬ 
plished with diazomethane. Methyl- 


has the composition C lg H 19 N0 3 , 
OH-C 16 H 12 ONMe-OMe. 


CH/ 


CHoNMo 

Nch- 


-CH, 


/ \ 
\_/ 


-o- 
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~\(OH) 

_/(OMe) 
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°&STMe, 


CH / ,CH=CH 



(II.) 

m. p. 204—205°. It 
1-6996:1 : 1-2908; 


CH 2 NMe, 


CH 


/ \ 


CH—CH, 


\_/ 

\_/ 0 \_/ 

(III). (OMe) 2 


iso chondodendrine forms a crystalline crust, m. p. 256—257°, [a]jj 
—36*8° in alcohol. Its methiodide has [a] 1 ,? —7° in 50% alcohol. .De¬ 
composition of the quaternary ammonium 
compound by Hofmann’s method (heating 
with aqueous sodium hydroxide), gave an a- 
and a p-methine differing in some respects 
from those described by Scholz (loc. cit.). The 
a-methine (annexed formula [II], according 
to the above hypothesis) is optically inactive, 
forms tabular, triclinic crystals [a : b : c— 
a=91° 5J'; p=103° 27'; y=91° 20']. The 
p-methine (III), m. p. 167—168*5°, has 
[a] D +353° in pyridine, +359° in alcohol. 
With sulphuric acid, the a-methine gives 
a deep red solution on warming, suddenly 
changing to blue. Scholz attributed this 
reaction to the active p-methine, which does 
not show it. The a-methine by reduction 
with sodium and alcohol gave the a -dihydromethine, m. p. 211*5—212°, 
which was also obtained by reduction of methyKsoehondodendrine 
methochloride with sodium amalgam. It forms small tetragonal 
crystals [a : c=l : 0*38257]. Its hydrochloride forms a double 
chloride with gold chloride, C 20 H 25 O 3 N,HAuC1 4 . 

By reduction of the methiodides of the mixed a- and P-methines 
with powdered sodium hydroxide in methyl alcohol, a nitrogen- 
free compound, C 18 H 16 0 3 , containing two ethylene linkings, 
was obtained; tabular six-sided monoclinic crystals [a : b : c— 
0*8271 : 1 : 0*8416; p=99° 35']; it does not melt below 312°. The 
formula IV is suggested. Reduction of the 
a-dihydromethine gave a similar compound, 
Ci 8 Hi 8 0 3 , containing only one double bond. 
This has no m. p. and forms tabular, mono¬ 
clinic crystals [a : b : c=0*8470 : 1 : 0*6160; 
p=97° 45J']. The constitution suggested is 
that of IV with the -CHICH- bridge reduced. 
Oxidation of the compound C 18 H l6 0 3 with potassium permanganate 
gave a tricarboxylic acid, C 12 H 5 0(0Me) 2 (C0 2 H) 3 , m. p. 177*5—178°, 
which forms an anhydride , m. p. 244—245°, and a trimethyl ester, 
m. p. 100—102°. Dera ethylation of the tricarboxylic acid gave a 
dihydroxydicarboxylic acid showing the colour reactions of catechol, 
and therefore having the two hydroxyl groups in the ortho¬ 
position to each other. By fusion with potassium hydroxide, 
the tricarboxylic acid gave a good yield of p-hydroxybenzoic acid, 
and after methylation of the residue a trimethoxybenzoic acid, 

m. p. 141—143°, was isolated, which 
appears to be the hitherto unknown 
2:3: 54rimethoxybenzoic acid. In all 
probability, therefore, the above tri¬ 
carboxylic acid has formula V. This 


.CH 2 

CHf /CH=CH 

\_/ i 

\_/ 0 \_/ 
(IV). (OMe) a 


_OMe 

"^>-0-<(_)>0M e 


(V.) 


ho 2 c co 2 h 


leads unexpectedly to the formula (VI) for methylisochondodendrine, 
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in which the oxygen bridge is in an 
unusual position. It had been expected 
that the oxygen bridge would be as in 
formula I, but if this were the case, 
salicylic acid should have been obtained 
instead of p-hydroxybenzoic acid in the 
above potassium hydroxide fusion. At¬ 
tempts to detect isomeric change of 
salicylic acid into p-hydroxybenzoic acid under similar experimental 
conditions gave negative results. Confirmation of the formula was 
obtained by distilling isochondodendrine with zinc dust when 
p-cresol was obtained. The formula of isochondodendrine will be 
similar to VI with (OH) in place of one of the (OMe) groups, but 
there is no evidence to show which. E. H. R. 


MeO 


ca 

/V/ch, 


\/\ 

MeO CH- 
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The Constitution of Ricinine. Ernst Spath and Erich 
Tschelnitz ( Monatsh ., 1921, 42, 251—262).—Ricinine has generally 
been regarded as the methyl ester of ricinic acid, and different 
rVfO MflVC formulae have been proposed for it, (I) by 
NMe<C Maquenne and Philippe (A., 1905, i, 80) 

CH— and (II) by Bottcher (A., 1918, i, 304). To 
throw more light on the structure of this 
iC*CH alkaloid, the synthesis of the decomposition 
products, C 7 H 9 0 2 N, obtained by Winter- 
stein and others (A., 1919, i, 500) by 
boiling ricinine with 57-4% sulphuric acid, 
and C 6 H 7 0 2 N obtained by Maquenne and 


(I.) 


C0 2 Me-Ci 


•CH 


Ho/ ^>NMe 

O 


O 


NMe 


I It 

NMe-C- 
(II.) 

Philippe by heating ricinic acid with hydrochloric acid, has been 
attempted and successfully accomplished. The latter compound is 
shown to be identical with a pyridone of formula 
(III) or (IV), whilst the compound C 7 H 9 0 2 N is 
the 0-methyl derivative of either III or IV. 
The synthesis was accomplished as follows. 2 : 4- 
Dihydroxypyridine was converted into the corre¬ 
sponding dimethoxy-derivative by treating its silver 
salt with methyl iodide in ethereal solution. The 
dimethyl ether was characterised by the prepara¬ 
tion of its picrolonate, m. p. 148—149°. By 

further treatment of this compound with methyl 
iodide, it was converted directly into 4-methoxy-l-methyl-1 :2- 
dihydropyrid-2-one or 2-methoxy-l-methyl-1 : 4-dihydropyrid- 

4-one identical with the ricinine derivative, C 7 H 9 0 2 N, m. p. 
113—114°. It forms a picrate, long, yellow, felted needles, 
m. p. 154—155°, and a picrolonate, golden-yellow crystals, m. p. 
126*5° (decomp.). When heated with fuming hydrochloric acid 
at 140° in a sealed tube, the oompound is demethylated, forming 
a compound, CLH^jjN, identical with that obtained by Maquenne 
and Philippe from ricinic acid. A comparison of the boiling 
point of the compound C 7 H 9 0 2 N, 161—162°/16 mm., with those 
1-methyl-l : 2-dihydropyrid-2-one, 126*5°/14*5 mm,, and of 


(HI.) 

/=r= \ 

\=-/ 

OH 

(IV.) 


of 


the corresponding pyrid-4-one, 223—224°/15 mm., leads to the 
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conclusion that the compounds under consideration correspond 
with formula (III) rather than (IV). 

The methyl groups of ricinine being thus accounted for in the 
decomposition product C 7 H 9 0 2 N, it follows that ricinine cannot 
be, as hitherto supposed, the methyl ester of a carboxylic acid, 
and the formulae hitherto proposed must be rejected. The ease 
of hydrolysis of the methoxyl group may be accounted for by 
fusion of the pyridine ring with another ring, in all probability a 
glyoxaline ring, as suggested by Bottcher. These and other 
properties of ricinine may be summarised in either of the two 
formulae : 


CH-C= N> 
MeO-C N—CH, 


s H - 

or MeO~C 


NMe 
:C-C 


E. H. R 


Taxine, the Alkaloid from the Yew, Taxus baccata . I. 

E. W interstein and D. Iatrides ( Z . physiol. Chem ., 1921, 117, 
240—283).—Taxine, obtained in yield of 0-7—1*4% from dried 
yew-needles, has the formula C 37 H 61 O 10 N. It has not been possible 
to obtain it or its salts in a crystalline condition. The amorphous 
base sinters at 97° and melts at 105—110°, [a] ? +53-15° in 1% 
sulphuric acid, +51-52° in absolute alcohol. With dilute organic 
and inorganic acids, cinnamic acid, acetic acid, a substance having 
reducing properties, and a resinous product arc formed. With 
sodium hydroxide in the cold, cinnamic acid is produced in small 
amounts. When heated by itself, taxine gives rise to a product 
containing nitrogen. On reduction, it unites with two molecules 
of hydrogen, forming a compound , C 37 H 55 O 10 N; thus indicating 
the presence of two double bonds. Similarly, a yellow, amorphous 
compound , C 37 H 51 O 10 NBr 4 , m. p. 125—130° (decomp.), is formed 
on bromination. Acetic anhydride produces an acetyl derivative 
of uncertain constitution, which with alcoholic potassium hydroxide 
yields a molecular proportion ,of cinnamic acid. Methyl iodide 
gives a white methiodide , C 37 H 61 O 10 N,CII 3 I, m. p. 122—125°, 
which with alkali hydroxide yields a white, flocculent product , 
C 37 H 4ft O 10 , m. p. 120—140°, methylamine being eliminated. Oxida¬ 
tion with hydrogen peroxide results in the formation of a reducing 
compound which with phloroglucinol and hydrogen chloride gives 
a crystalline compound, light brown needles, m. p. 123°. With 
potassium permanganate, benzamide, benzoic acid, acetic acid, 
oxalic acid, and benzonitrile are formed and also a substance 
which with phenylhydrazine yields a compound , (C 4 H 6 ON) a: , white, 
glistening scales, m. p. 185°. W. O. K. 


Additive Compounds of s. -Trinitr oanisole with Tertiary 
Bases. M. Giua (Oazzetta, 1922, 52, i, 182; cf. A., 1921, i, 
592; Kohn and Grauer, A., 1914, i, 83; 1915, i, 836; Walther, 
A., 1915, i, 836, 993).—When treated with alcoholic platinum 



ORGANIC CHEMISTRY. i. 573 

chloride solution, the additive compound of s.-trinitroanisole with 
pyridine yields pyridinemethylchloride platinichloride, 
(C 6 H 6 N,CH 3 Cl) 2 PtCl 4 

(cf. Bally, A., 1888, 964). T. H. P. 

Pyridinium Salts derived from some Chloroacetylamino- 
compounds. Edward de Barry Barnett and James Wilfred 
Cook (T., 1922,121, 792—797). 

The Products of the Benzoylation of 2-Aminopyridine. 

A. E. Tsohitsohibabin and J. S. Bylinkin (Ber., 1922, 55, [B], 
998—1002).—The action of benzoyl chloride or benzoic anhydride 
on 2 -aminopyridine under very varied conditions leads to the 
production of a mixture of dibenzoylaminopyridine, slender needles, 
m. p. 166—167°, and 2-benzoylaminopyridine y C 5 H 4 N*NHBz, 
large, colourless needles, m. p. 87° {platinichloride , orange-coloured 
needles, m. p. 230° [decomp.], picrate, yellow needles, m. p. 193°). 
The constitution of the substance is deduced from the observation 
that it is converted by the successive action of methyl iodide and 
alkali hydroxide into l‘methyl-2-pyridone-2-benzoylimide , 

NMe-C 6 H 4 :NBz, 

golden-yellow, granular crystals, m. p. 70° ( picrate , small, yellow 
prisms, m. p. 157°), which is identical with the product obtained 
by the direct benzoylation of l-methyl-2-pyridoneimide (A., 1921, 
i, 450). Dibenzoyl-a-aminopyridine appears to be identical with 
the substance described as benzoylaminopyridine by Marekwald. 
It is almost devoid of basic properties, and is characterised by the 
ease with which it loses a benzoyl group and passes into benzoyl- 
aminopyridine, m. p. 87°. When treated with platinum chloride 
in concentrated aqueous hydrochloric acid solution, it yields the 
platinichloride of the monobenzoyl derivative. It is not possible 
at present to decide between the alternative formulae C 6 H 4 N # NBz 2 
and NBz-C 6 H 4 NBz. H. W. 

4 : 6-Diphenyl-2-methylpyridine. C. Gastaldi ( Gazzetta , 
1922, 52, i, 169—175; cf. this vol., i, 367).—The author has 
investigated the interaction of acetophenone and acetic anhydride 
in presence of sublimed ferric chloride, the product of which is 
regarded by Dilthey (A., 1916, i, 829) as a ferric chloride compound 
of 2:6-diphenyl-4-methylpyrylium chloride of the constitution 

FeCl 4 ’ au th° r considers that this reaction 

is analogous to that occurring between dypnone and benzoyl 
chloride in presence of sublimed aluminium chloride with formation 
of 2 : 4 : 6-triphenylpyrylium chloride, and that the acetic anhydride, 
acting as a condensing agent, first converts the acetophenone into 
dypnone. This view is supported by the fact that the action of 
acetic anhydride on dypnone yields the ferric chloride compound 
of 4:6-diphenyl-2-methylpyrylium chloride. The constitution 
attributed to this oompound by Dilthey is, therefore, erroneous, 
the mistake being the result of an earlier one made by von Meyer 
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and Irmscher (A., 1908, i, 911), who wrongly described as 4:6- 
diphenyl-2-methylpyridine, a compound of another structure. 
Thus the action of ammonia on the pyrylium salt obtained from 
either acetophenone or dypnone by the action of acetic anhydride 
yields 4 : 6-diphenyl-2-methylpyridine, m. p. 185°, which Dilthey 
regarded as 2 :6-diphenyl-4-methylpyridine. Further, the com¬ 
pound which Dilthey considered to be the ferric chloride compound 
of 2 :6-di-p-anisyl-4-methylpyrylium chloride is probably the 
corresponding compound of 4 :6-di-p-anisyl-2-methylpyrylium 
chloride. 

4 : 6-Diphenylpyridine-2-carboxylic acid , 

obtained by the action of potassium permanganate on 4 : 6-diphenyl- 
2-methylpyridine in presence of acid, crystallises in colourless 
needles, m. p. 150°; when the sodium salt is heated in a vacuum 
with the calcium oxide, it yields 2 : 4 -diphenylpyridine, which 
forms a dense, pale yellow liquid, and gives the hydrogen sulphate , 
C 17 H 13 N,H 2 S0 4 , needles, m. p. 245° (slight browning). T. H. P. 

2-p-Dimethylaminostyrylpyridine Methiodide, a New 
Photographic Sensitiser. William Hobson Mills and William 
Jackson Pope (T., 1922, 121, 946—947). 

Preparation of Hydrogenated 2-Phenylquinoline-4-carb- 
oxylic Acid, its Homologues, and their Salts. Fritz Zuck* 
mayer (D.R.-P. 342048; from Chem. Zentr., 1921, iv, 1225— 
1226).—2-Phenylquinoline-4-carboxylic acid, or its derivatives 
containing alkyl or alkoxyl in the quinoline group, are treated 
with reducing agents and the tetrahydroquinolinecarboxylic acids 
thus obtained are changed into their alkali or alkaline-earth salts. 
Acid, alkaline, or electrochemical reducing agents may be used. 
The resulting phenyltetrahydroquinolinecarboxylic acids are more 
soluble in dilute acids than their parent compounds and form 
slightly soluble nitroso-derivatives. They can be acetylated. 
The reduction of 2-phenylquinoline-4-carboxylic acid, either by 
iron and hydrochloric acid, by sodium amalgam, or electrochemically 
in alkaline solution, gives 2-phenyltetrahydroquinolineA-carboxyhc 
acid , white, felted needles, m. p. about 149°; lithium salt, white 
tasteless powder. Reduction of 8-methoxy-2-phenylquinoline-4- 
carboxylic acid by zinc and sodium hydroxide solution gives 
&-methoxy-2-phenyltetrahydroquinolineA-carboxylic acid; it crystal¬ 
lises in white needles, m. p. 185—186°. The acids and their salts 
have therapeutic uses as antipyretics and eliminators of uric acid. 

G. W. R. 

Polynuclear Heterocyclic Aromatic Types. I. Some 
Indenoquinoline Derivatives. James Wilson Armit and 
Robert Robinson (T., 1922, 121, 827—839). 

Benzoxazole Derivatives. Siegfried Skbaup and Marie 
Moser (Ber., 1922, 55, [JB], 1080—1101; cf. Skraup, A., 1919, 
i, 598).—A description of attempts to prepare benzoxazyl phenyl 
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ketone and a further account of the influence of substituents on 
the opening of the benzoxazole ring. 

Attempts to prepare benzoxazyl phenyl ketone by converting 
2-aminobenzoxazole into the corresponding nitrile and treatment 
of the latter with the requisite Grignard reagent were rendered 
unsuccessful by the apparent impossibility of diazotising the 
amino-substance. 

Benzoxazole-2-carboxylic acid, colourless crystals, m. p. 85°, is 
obtained in small amount by the action of potassium perman¬ 
ganate on 2-methylbenzoxazole, but is more conveniently prepared 
by the oxidation of 2-o-hydroxyphenylbenzoxazole (long, pale pink 
needles, m. p. 123°, obtained by heating o-aminophenol with salicyl- 
amide); the potassium , silver, mercurous, mercuric, lead, and copper 
salts are described. The potassium salt is converted by thionyl 
chloride into benzoxazole-2-carboxyl chloride , m. p* 85°. The latter 
substance mainly suffers reduction when treated with magnesium 
phenyl bromide; in cold solution it is possible to obtain benzoxazyl- 

diphenylcarbinol, C 6 H 4 <CQ^C*CPh 2 *OH, colourless crystals, m. p. 

157°, in small amount, but the main product is 2-hydroxymethyl- 

benzoxazole , CgH^Q^C'CH^OH, m. p. 125°, and this is formed 

exclusively when the action is carried out in warm solution. Benz- 
oxazole-2-carboxyanilide, m. p. 156—157°, is reduced in a similar 
manner by magnesium methyl iodide with the formation of benz- 

oxazole-2-aldehydeanil, C 6 H 4 <^Q^C*CHINPh, m. p. 153°. 

Greater success was met in a series of experiments which depend 
on the reactivity of the methylene hydrogen atoms of 2-benzyl- 
benzoxazole. The latter is converted by p-nitrosodimethylaniline 

into the compound, C 6 H 4 <CQ^ > C*CPhIN*C 6 H 4 'NMe 2 , slender, lustrous 

needles, incipient decomp. 150°, by 2 : 4-dinitrophenyldiazonium 

sulphate into the substance , C 6 H 4 <CQ^C*CPh;N*NH*C 6 H 3 (N0 2 ) 2 , 

yellow crystals, m. p. 140°, and by amyl nitrite and sodium ethoxide 
into benzoxazyl phenyl ketoxime, m. p. 193°. The latter substance 
is converted by absolutely anhydrous acetic acid at 190° into the 
desired benzoxazyl phenyl ketone, but the reaction appears to be 
influenced to an unusual extent by the presence of traces of moisture. 

2-Ethylbenzoxazole, from o-aminophenol and propionitrile at 
205—210°, has b. p. 210°, (f 20 1*081. 2 -$-Naphthylbenzoxazole has 
m. p. 115—116°, 2-p-nitrophenylbenzoxazole, long needles, m. p. 
260°, is obtained from o-aminophenol and p-nitrobenzonitrile at 
135—140°; the preparation of the corresponding m - and p-nitro- 
compounds in this manner does not appear to be possible, but 
2-m-nitrophenylbenzoxazole, m. p. 207°, is obtained from o-amino¬ 
phenol and m-nitrobenzoyl chloride. 

The velocity of hydrolysis of benzoxazole and its 2-substituted 
derivatives by hydrochloric acid (20*2%) has been measured at 
61° and 108°. The reaction is apparently unimolecular, since 
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water is present in large excess; its velocity depends greatly on 
the substituent and gives a measure of the valency demands of the 
latter. H. W. 

Thiazoles. I. Derivatives of 2-Phenylbenzthiazole. Syn¬ 
thesis of an Analogue of Cinchophen (Atophan). Marston 
T. Bogert and Emanuel M. Abrahamson (J. Amer. Chem. Soc ., 
1922, 44, 826—837).—The most satisfactory method of preparing 
2-phenylbenzthiazole is by the fusion of benzanilide or benzyfidene- 
aniline with sulphur. The product obtained by its nitration is 
shown to be the 6-nitro-derivative (cf. Nageli, A., 1895, i, 347). 
When reduced, the nitro-derivative yields 6-amino-2-phenylbenz- 
thiazole, giving an acetyl derivative, m. p. 214° (corr.). On fusion 
with potassium hydroxide, the amine gives benzoic acid and no 
aminobenzoic acid. Further, it couples only once with diazotised 
p-nitroaniline, giving p-nitrobenzeneazo-6-amino-2-phenylbenzthiazole, 
m. p. 196° (corr.), and its acetyl derivative, m. p. 203° (corr.). 
Finally, 6-aminophenylbenzthiazole gives a benzylidene derivative, 
m. p. 151° (corr.), which when fused with sulphur yields 2 : 2- 
diphenylbenzbisthiazole (cf. Green and Perkin, T., 1903, 83, 1207). 
These facts establish the position of the amino- and consequently 
of the nitro-group. On nitration the bisthiazole yields 4 -nitro- 
2 : 2-diphenylbenzbisthiazole, m. p. 262° (corr.), which on reduction 
gives 4- amino-2 : 2-diphenylbenzbisthiazole , m. p. 285—287° (corr.), 
giving an acetyl derivative, m. p. 250—253° (corr.). The positions 
of the nitro- and amino-groups in these compounds were established 
by the fact that, on fusion with potassium hydroxide, the amine 
did not give any aminobenzoic acid. 

6-Amino-2-phenylbenzthiazole on methylation under pressure 
with methyl alcohol and hydrochloric acid gives 6-dimethylamino- 
2-phenylbenzthiazole , m. p. 185° (corr.), but no quaternary salt 
could be obtained. On bromination 2-phenylbenzthiazole gives a 
tetrabromide , m. p. 125° (decomp.), which when boiled with dilute 
acetic acid loses bromine and hydrogen bromide, yielding 6-bromo- 
2-phenylbenzthiazole , m. p. 152° (corr.), which was also obtained 
by the Sandmeyer reaction from 6-amino-2-phenylbenzthiazole. 
Similarly, by the Sandmeyer reaction 6-cyano-2-phenylbenzthiazole 
was prepared and this, on hydrolysis, yields 2-phenylbenzthiazole- 
6- carboxylic acid , m. p. 261—263° (corr. decomp.), giving a methyl 
ester, m. p. 153—154° (corr.). With iodine in acetic acid 2-phenyl¬ 
benzthiazole gives a very unstable di-iodide , m. p. 84*5° (corr.). 
With acetyl chloride 2-phenylbenzthiazole gives an additive com¬ 
pound, which readily loses acetyl chloride again on warming or on 
shaking with water. 

The 6-carboxylic acid mentioned above is structurally analogous 
to cinchophen (a-phenylcinchoninic acid), and it is hoped that it 
may show useful therapeutic properties. W. G. 

Rhodanine. II. Ch. Granacher, H. Reis, and E. Pool 
(Hetv. Chim . Acta , 1922, 5, 382—391).—The red dye resulting from 
the oxidation of rhodanine by means of ferric chloride (A., 1920, 
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i, 252) is of the indigoid type. Thus the product obtained from 
JV-phenylrhodanine was purified by conversion into a soluble 
reduction product by means of sodium hyposulphite, followed by 
oxidation with air. Analytical data, but no formula, are supplied 
for the magenta-like powder, with a green reflex, so prepared. 
It, and the following condensation products of rhodanines with 
a-diketones, are very easily converted by alkali into com¬ 
pounds only slightly coloured. N-Phenylrhodanine-x-acenaph - 

thenequinone , , needles, yields a dinitro - 

Ob Cinfl 


- 10^6 


NAc, 


derivative, C 21 H 9 0 2 NS 2 (N0 2 ) 2 , m. p. 342° (decomp.). Rhodanine - 
x-acenaphthenequinone , C 15 H 7 0 2 NS 2 , forms red needles. Imido- 
acetyldi-N : N -rhodanine- vi-acenaphthenequinone, 

fr k <r co >rr^ s -9 s 

forms scarlet leaflets. Iminodi- N : N -rhodanine-oc-acenaphthenequm- 

[ QQ g_CSl 

CioHg^.c-^CIC^Qo.^ NH, crystallises in dark red 
needles. 

cc-Oximino-N-phenylrhodanine, C 9 H 6 0 2 N 2 S 2 , forms golden-yellow 
needles, m. p. 181°; its silver salt exists in two forms, respectively 
yellowish-brown and reddish - orange ; ethyl ether , 
is * yellowish-orange, m. p. 130°. a-Nitro-N-phenylrhodanine, 
PhN*CCL 

^ s . s >CH.N 0 2 , from the preceding oximino-compound and 

nitric acid, forms light yellow needles, m. p. 207° (decomp.) 
NH*CO 

a -Oximinorhodanine, ^g_g^>CINOH, forms yellow needles, m. p. 

151—153°; the silver salt exists in two forms. Reduction of the 
oximino-compound with zinc dust and acetic acid would seem to 
yield a rhodanine-purpuric acid (cf. Knorr, Annalen , 1887, 238, 

PhN-CO 


192). a- Oximino- N -phenylthiohydantoin, 
forms yellow needles, m. p. 199—200°. 


hn:c- 


_ s >c:noh, 

J. K. 



Linear Benzonaphthaparathiazine [ p (3-Naphthaphenthi- 

azine], K. Fries and F. Kerkow ( Annalen , 1922, 427, 281—302; 

cf. Kehrmann and Christopoulos, A., 1921, 
i, 449; Ludwig-Semelitf, 1921, i, 448, 689). 
—This (I) is the only one of the three 
possible naphthaphenthiazines which has 
not previously been prepared. Its prepara¬ 
tion is now described and general methods 
for obtaining its substitution products are indicated. 

3-Chloro-2-anilino-l : 4-naphthaquinone (prepared from 2 : 3-di- 
chloronaphthaquinone and aniline) reacts with sodium sulphide, 
giving 2-anilino-3-mercapto- 1 : &-naphthaquinone , which is char¬ 
acterised by an S -methyl derivative, m. p. 143°. The mercaptan 
undergoes oxidation when air is led through a boiling alcoholic 
vol. cxxn. i. x 


NH 
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CO NH 


„ solution, and gives 3 r 3- naphthaphenthiazine- 

/K y\ 6:11-quinone (II), which forms steel-blue 

/ ) /ji ) crystals, m. p. 308°. On further oxidation by 

l Jv >1 Jv J ’ means of hydrogen peroxide, this substanoe 
' yields a sulphoxide, an amphoteric substance 

KjV ssn melting above 360°, and a sulphone, an 

orange-red, acidic compound, which also melts above 360°. 
12 - Methyl - (3(3 - naphthaphenthiazine -6:11- quinone, reddish-blue 

needles, m. p. 197°, is prepared by directly methylating the thiazine 
(II) with methyl sulphate in the presence of magnesium oxide. 
Halogen derivatives of the thiazine containing the halogen atom in 
the 3-position are prepared by isomeric change of the halogen salts 
of the sulphoxide. 3-Chloro-^-naphthaphenthiazine-^ : 11-quinone 
forms small, stout, blue needles, m. p. 303°, and 3 -bromo-$$- 
naphthaphenthiazine-6 : 11 -quinone, steel-blue needles, m. p. 309°. 
6 : 11-Dihydroxy-$$-naphthaphenthiazine, small, colourless crystals, 
m. p. 192° (diacetyl derivative, m. p. 258°; 
C0 2 Et dimethyl ether , m. p. 134°), is obtained by 

O S reducing the quinone with stannous chloride 

/ /\ / /\ / /\/\ and acetic acid or with alkaline hyposulphite; 

| | | | | atmospheric oxidation reconverts it into the 

\ / /\/\/\ / / quinone. The action of ethyl chloroformate on 
ON the sodium salt of the quinol gives rise to 

CO— ( m *) the 11:1 2-lactam of ethyl (3(3- naphthaphenthiazine - 
6 : 11 -dicarboxylate (III), which forms greenish- 
yellow needles, m. p. 203° (decomp.). Complete reduction of 
the quinone with stannous chloride yields (3(3- naphthaphenthiazine, 
yellow needles, m. p. 277°. 

A corresponding series of compounds containing an amino- or 
acetylamino-group in position 3 is described; these substances 
are obtained by a similar series of reactions starting from 2 : 3-di- 
chloronaphthaquinone and p-phenylenediamine (or monoacetyl- 
p-phenylenediamine) instead of from 2 : 3-dichloronaphthaquinone 
and aniline. 3-Chloro-2-p-aminoanilino-l : 4 -naphthaquinone forms 


bluish-violet crystals, m. p. above 360°. 3-Chloro-2-p-acetylamino - 
anilino-1 : 4:-naphthaquinone forms small, purplish-rod crystals, m. p. 
271° (decomp.). 2-p-Acetylamino-3-mercapto-l : 4 -naphthaquinone 
gives a S-methyl ether , m. p. 243°. 3-Acetylamino-$$-naphtha - 
phenthiazine-6 : 11-quinone forms green needles which decompose 
above 290° ( sulphoxide , m. p. 330°, decomp., sulphone, m. p. above 
360°). 3-Amino-$$-naphthaphenthiazine-3 :10 -quinone sinters at 
240°, m. p. 290° (decomp.). 3 -Acetylamino-6 : 11 -dihydroxy -pp- 
naphthaphenthiazine is characterised by its green hydrochloride, 
and by acetylation to 3-acetylamino -§: ll-diacetoxy-$$-naphtha- 
phenthiazine, m. p. 257° (decomp.). 3 -Amino-$$-naphthaphen- 
thiazine is a yellow powder, m. p. 280° (decomp.) [hydrochloride is 
pale olive-green; the acetyl derivative forms greenish-yellow 
crystals, m. p. 285° (decomp.)]. 


When a current of air is passed through a boiling solution of 
3-amino-|3(3-naphthaphenthiazine oxidation occurs and the 3- 
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r 


K/y 


(IV.) 


imino- compound (IV) is precipitated. It 
forms small, dark blue crystals, m. p. 290° 
(decomp.), and on warming with alka¬ 
line hyposulphite passes back into the 
amino thiazine. C. K. I. 


Preparation of Intermediate Products and Colouring 
Matters. Society for Chemical Industry in Basle (Fr. Pat. 
521281; from Chem. Zentr ., 1921, iv, 1271—1272).—Monoacyl 
derivatives are prepared from diaminodiarylsulphones, obtained 
from m-phenylenediamine, by treatment with acylating agents. 
Monoacetyl-2 : 5-diaminophenyl-l-p-tolylsulphone is obtained from 
2 :5-diaminophenyl-p-tolylsulphone (D.R.-P. 282214) and acetic 
anhydride, ethyl acetate, or acetic acid; it forms crystals, m. p. 
182—183°. Other derivatives are prepared similarly. Mono- 
benzoyl-2 : 5-diaminophenyl-p-tolylsulphone has m. p. 186°. Mono- 
phthaloyl-2 : 5-diaminophenyl-p-tolylsulphone is transformed by re¬ 
crystallisation from acetic acid into the anil , m. p. 232°. Mono- 
acetyl-2 : 5-diaminophenyl-p-chlorophenylsulphonehsism.p. 198—199°. 
Monophthaloyl-2 : 5-diaminophenyl-p-chlorophenylsulphone gives an 
anil, m. p. 233°. Monoacetyl- 1 : i-naphthylenediamine-2-p-toluene- 
§(l)-sulphonic acid gives a colourless sodium salt. Colouring 
matters are obtained from their diazo-compounds and 2-naphthyl- 
artfine or its derivatives, such as 2-amino-3-hydroxynaphthalene- 
6-sulphonic acid, 2-naphthylamine-6-sulphonie acid, etc. 

- G. W. R. 


Preparation of Ethers of p-Hydroxyphenylcarbamide. 

J. D. Riedel, Akt.-Ges. (D.R.-P. 339101; from Chem. Zentr., 

1921, iv, 1324).—The carbamides of p-aminophenol are con¬ 
verted into hydroxyalkyl ethers by the usual methods for the 
preparation of phenolic ethers. For example, p -hydroxyphenyl- 
hydroxyethylcarbamide is prepared from p-hydroxyphenylcarbamide, 
ethylene chlorohydrin, and sodium methoxide solution at 100°; 
p -hydroxyphenyldihydroxyethylcarbamide (spherical aggregates, m. p. 
155—156°), from p-hydroxyphenylcarbamide, glycerol-a-mono- 
chlorohydrin, and sodium methoxide solution at 100—110°. 

G. W. R. 

Changes in the Sweetness of Dulcin (p-Phenetolecarb- 
amide) caused by Chemical Alterations of the Molecule 
and the Sweetening Power of Derivatives of p-Hydroxy- 
phenylcarbamide. Carl Speckan (Ber. deut. pharrn. Ges.. 

1922, 32, 83—107).—Replacement or substitution of the ethyl 
group of p-phenetolecarbamide led to the complete suppression 
of the sweet taste of this substance in every case investigated 
with the exception of (3-bromo-p-phenetolecarbamide, which was 
also very sweet, and benzoyl-p-hydroxyphenylcarbamide which had 
a faintly sweet after-taste. Aromatic amino-derivatives prepared 
from the above bromo-dulcin, having the constitution 

nh 2 -co-nh-c 6 h 4 -o-ch 2 -ch 2 -nhr, 

were quite tasteless, whilst the complete replacement of the ethyl 

x 2 
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group by such groups as -C0 2 Et, -CO*NPh 2 , etc., as also replace¬ 
ment of the end methyl group by acetyl or phenyl, likewise gave 
substances in which the sweet taste of dulcin was entirely sup¬ 
pressed. The preparation of the following substances is described. 
$-Bromo-p-phenetolecarbamide , NH 2 *C0*NH*C 6 H 4 ’0*CH 2 *CH 2 Br, 

from p-hydroxyphenylcarbamide and ethylene dibromide, white 
needles, m. p. 162—164°. Ethylene dicarbamidophenyl ether , 
C 2 H 4 (0 # C 6 H 4 *NH*C0NH 2 ) 2 , a by-product of the above preparation, 
forms pale red needles, m. p. 342°. fi-Anilino-p-phenetolecarbamide, 
from the (3-bromo-derivative and aniline, forms fine, white needles, 
m. p. 230°. fi-p-Phenetidino-p-phenetolecarbamide , has m. p. 215°. 
$-p-Toluidino-p-phenetolecarbamide , has m. p. 180°. (3-o -Toluidino- 

p-phenetolecarbamide, has m. p. 228—230°. fi-m-Toluidino-p- 
phenetolecarbamide , has m. p. 215°. $-m-Xylidino-p-phenetole- 
carbamide, has m. p. 255°. p -Carbamidophenyl ethyl carbonate , 
NH 2 *C0’NH*C 6 H 4 *0'C0*0Et, from p-hydroxyphenylcarbamide, 
sodium ethoxide and ethyl chloroformate, forms white needles, 
m. p. 158°. p-Carbamidophenyl diphenylcarbamate , 
NH 2 -C0-NH-C 6 H 4 -0-C0-NPh 2 , 

forms white crystals, m. p. 240°. Ethyl cc-p-carbamidophenoxy - 
butyrate , NH 2 *C0*NH‘C 6 H 4 *0*CHEt*C0 2 Et, from p-hydroxyphenyl- 
carbamide and ethyl a-bromobutyrate in presence of potassium 
hydrogen carbonate, forms white crystals, m. p. 90°. p-Carbamido - 

phenylglycide ether, NH 2 -C0-NH-C G H 4 -0-CH 2 -CH<V H 2, from 

p-hydroxyphenylcarbamide and epichlorohydrin in presence of 
sodium ethoxide, has m. p. 235°. Benzoyl-p-hydroxyphenylcarb- 
amide and benzoyl-p-hydroxyphenylbenzoylcarbamide were both 
obtained by the action of benzoyl chloride on hydroxyphenylcarb- 
amide, and have m. p. 148° and 226—228°, respectively. p-Carb- 
amidophenoxyacetophenone, formed by the action of w-bromoaceto- 
phenone on hydroxyphenylcarbamide and sodium ethoxide, has 
m. p. 140°. p -Nitrophenoxyacetone, prepared by the action of 
chloroacetone on p-nitrophenol in presence of sodium amyloxide, 
has m. p. 82°, and gives a semicarbazone, m. p. 225°, a phenylhydr - 
azone, m. p. 155°, and an oxime, m. p. 105°. On catalytic hydro¬ 
genation, it was reduced to p -aminophenoryacetone, 
NH 2 -C 6 H 4 *0-CH 2 -C0Me, 

white leaflets, m. p. 236°, and this, on treatment with hydrochloric 
acid and potassium cyanate, gave p - car bamidophenoxy acetone, m. p. 
172°, yielding a semicarbazone, m. p. 190°, and a phenylhydrazone , 
m. p. 145°, and on reduction the corresponding secondary alcohol, 
(3 -hydroxypropyl p-carbamidophcnyl ether, 

NH 2 *C0*NH*G 6 H 4 *0*CH 2 *CHMe*0H, 
which forms colourless crystals, m. p. 176°, having a faintly sweet 
after-taste. G. F. M. 

Constitution of Picrorocellin, a Diketopiperazine Deriv¬ 
ative from Roccella fuciformis. Martin Onslow Forster 
and William Bristow Saville (T., 1922, 121, 816—827). 
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New Syntheses of Pyrimidines. E. Cherbuliez and K. N. 
Stavritch (Helv. Chim. Acta , 1922, 5, 267—284).— 5-Bromo- 

6-hydroxypyrimidineA-carboxylic acid , NH<CQg~^^C'C0 2 H, 

needles, m. p. 206—207°, with evolution of carbon dioxide (copper 
salt, [C 5 H 2 0 3 N 2 Br] 2 Cu,2H 2 0; ethyl ester, C 7 H 7 0 3 N 2 Br, needles, 
m. p. 155—156°) results from the action of sodium hypobromite 
on methyleneasparagine. b-Bromo-6-hydroxypyrimidine, C 4 H 3 ON 2 Br, 
m. p. 197° ( picrate, C 10 H 6 O 8 N 5 Br, yellow prisms, m. p. 150—151°; 
hydrochloride, m. p. 206—207°), obtained by fusion of the carboxylic 
acid, is converted by the action of phosphoryl chloride into 
( y-chloro-5-bromopyrimidine , C 4 H 2 N 2 ClBr, b. p. 95*5°/26 mm. 
(picrate , sparingly soluble in ether), and by reduction with zinc 
dust into 6-hydroxypyrimidine (Wheeler, A., 1907, i, 879). The 
last compound also results from the distillation of 6-hydroxy- 
pyrimidineA-carboxylic acid , C 6 H 4 0 3 N 2 ,H 2 0, prisms, m. p. 268— 
270° (decomp.), which is itself prepared either by oxidation of 
methyleneasparagine with alkaline permanganate, or from the 
above bromo-acid and zinc dust. 

Similar series of compounds may be prepared from the alkylidene- 
and arylidene-asparagines, and the reactions have a special interest 
in view of the natural occurrence of asparagine and of pyrimidine 
derivatives. 

Ethylidencasparagine, C 6 H 10 O 3 N 2 ,H 2 O, needles, m. p. 230— 
231°, must' be prepared by condensation of acetaldehyde with 
sodium asparaginate. 5-Bromo-6-hydroxy-2-methylpyrimidineA 
carboxylic acid , C 6 II 5 0 3 N 2 Br, prisms, m. p. 209—210° (decomp.), 
copper salt, (C 6 H 4 0 3 N 2 Br) 2 Cu,2H 2 0. 5-Bromo-6-hydroxy^-methyl- 
pyrimidine, C 6 H 6 ON 2 Br, prisms, m. p. 231—232° (hydrochloride, 
m. p. 229—230°; acetate, m. p. 234°; picrate, C 11 H 8 0 8 N 5 Br, m. p. 
163—164°; silver salt soluble in hot water; copper salt, a green, 
flocculent precipitate). 6-Chloro-5-bromo-2-methylpyrimidine, 

C 5 H 4 N 2 ClBr, b. p. 107-5°/27 mm. 6 - Hydroxy-2 - methylpyrimidine- 
^-carboxylic acid , C 6 H 6 0 3 N 2 ,2H 2 0, m. p. 261° (decomp.), basic 
copper salt, C 6 H 5 0 3 N 2 *Cu0H. 6-Hydroxy-2-methylpyrimidine, 
C 5 H 6 ON 2 . ?>-Bromo-§-hydroxy-2-phenylpyrimidineA-carboxylicacid, 
C^H-jOg^Br, needles, m. p. 250—252°. 5-Bromo-6-hydroxy-2- 
phenylpyrimidine, C 10 H 7 ON 2 Br, prisms, m. p. 252°; 6-chloro- 5- 
bromo-2-phenylpyrimidine, C 10 H 6 N 2 ClBr, b. p. 193*5°/24 mm., 
m. p. 130—131°; 2 -phenylpyrimidine, C 10 H 8 N 2 , b. p. 157*5°/25 
mm., m. p. 128° (picrate, C ]i6 H 11 0 7 N 5 , m. p. 108°). 6 -Hydroxy- 

2-phenylpyrimidineA-carboxylic acid, C 14 H 8 0 3 N 2 , m. p. 247° 

(decomp.), copper salt, (C 11 H 7 0 3 N 2 ) 2 Cu,2H 2 0, ethyl ester, 
Ci 3 Hi 2 0 3 N 2 , needles, m. p. 84—85°; 5-bromo-6-hydroxy-2-phenyl- 
pyrimidineA-carboxylic acid, C 1 iH 7 0 3 N 2 Br, m. p. 252°, from the 
preceding compound and sodium hypobromite, decomposes on fusion 
into 5-bromo-6-hydroxy-2-phenylpyrimidine; 6-hydroxy-2-phenyl- 
pyrimidine (Pinner, A., 1890, 69; Ruhemann and Hemmy, A., 1897, 
i, 488) yields a picrate, C 16 H 11 0 8 N 5 , yellow needles, m. p. 151°. 
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Preparation of a New Diethylbarbituric Acid Compound. 

Chemische Fabrik auf Aktien vorm. E. Schering (Brit. Pat. 
158558).—A new compound of diethylbarbituric acid and 4-di- 
methylamino-1-phenyl-2 : 3-dimethyl-5-pyrazolone is obtained by 
molting the two substances together in the proportion of 1 mol. of 
the former to 2 mols. of the latter, and purifying the product in 
the usual manner. The new compound is yellow in colour, melts 
at 95—97°, and has strong analgesic properties, whilst the hypnotic 
effect is repressed. G. F. M. 

The Nature of Isatoids. Gustav Heller and Walter 
Benade (Ber., 1922, 55, [B], 1006—1014; cf. Heller, A., 1920, 
i, 766; 1921, i, 891; Hantzsch, A., 1921, i, 597).—The existence 
of the alkylisatoids of von Baeycr and Oekonomides has been 
confirmed by Heller but denied by Hantzsch; their preparation 
and behaviour has again been examined in detail. 

Mothylisatoid is obtained when isatin silver is subjected to 
the action of methyl iodide in the presence of benzene at 100° and 
the filtrate, after removal of re-formed isatin and silver iodide, is 
allowed to evaporate spontaneously while exposed to light. The 
residue is recrystallised from glacial acetic acid and yields thereby 
P-methylisatoid. The latter passes into the a-form when recrystai- 
lised rapidly from benzene, but appears to undergo further change 
on protracted heating with this solvent. The a- is converted into 
the p-variety by recrystallisation from glacial acetic acid. Ethyl- 
isatoid, prepared in a similar manner, forms red rhombohedra, 
m. p. 218—219° (decomp.) after darkening at 211—212°. Con¬ 
trary to the statement of Hantzsch, the melting points of the 
methyl and ethyl compounds are quite distinct from one another. 
Curiously, a mixture of equal amounts of the two substances has 
a slightly higher melting point. w-Propyl iodide and isatin silver 
give n-propylisatoid, quadratic prisms, m. p. 187° (decomp.) after 
darkening at 180°; attempts to convert it into a desmotropic form 
resulted in the production of a yellow, floeculent precipitate, m. p. 
about 177° (decomp.). woButyl iodide and isatin silver yield a 
substance , m. p. 147—148°, which by reason of the small amount 
available could not be further investigated. 

The alkyl group of the alkylisatoids can be removed by treat¬ 
ment with glacial acetic acid and hydrogen bromide, but, unex¬ 
pectedly, the substance obtained after addition of sodium acetate 
to the solution is found to be anhydroindoxyl-v.-anthranilide. 
CO—CH-NH. 

C 6 H 4 *N_CO> C c H 4> brownish-red plates, m. p. 217—218° 

(decomp.); the mechanism of the addition of the two atoms of 
hydrogen during the hydrolysis has not been established. The 
substance is smoothly oxidised by chromic acid to anhydro-a- 
isatinanthranilide (Friedlander and Roschdestwensky, A., 1916, 
i, 80). It thus appears to be established that the union of the 
isatin molecules in the isatoids is accomplished by means of the 
indole nuclei. H. W. 
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Benzbisthiazoles. Stephen Rathbone Holden Edge (T., 
1922, 121, 772—775). 

A New Class of Vat Dyes containing Sulphur and Nitrogen. 

Arnold Reissert ( Ber ., 1922, 55, [J5], 858—873).—Erdmann and 
Siivern have observed that a clear, pale yellow solution is obtained 
when a salt of 8-nitronaphthalene-l-sulphinic acid dissolved in 
water is boiled with zinc dust and potassium sulphite; the liquid 
/v yv becomes colourless when acidified with 

/ \——go—S ——{ | dilute hydrochloric acid and subsequently 

\ /\ II I] y\ / deposits a blue dye when heated. The 
]—-N N—| |' latter has now been isolated in the homo- 

l J i \ geneous condition; it has the empirical 

formula, C 20 Hi 2 ON 2 S 2 , and the annexed 
constitution is suggested for it, without, however^ being established 
definitely. It is designated “ naphthathiam-blue.” 

The nitration of naphthalene-a-sulphonyl chloride is carried 
out in accordance with the directions of Erdmann and Siivern, 
but an improved method of separating the 1 : 8- and 1 : 5-nitro- 
naphthalenesulphonyl chlorides from one another is described in 
detail. 8-Nitronaphthalene-l-sulphinic acid forms colourless crystals 
which become brown when exposed to light, decomp. 110°. 5-Nitro- 
naphthalene-l-sulphinic acid has m. p. 140°, and is considerably 
more stable than the 1 : 8-isomeride; the sodium and calcium 
salts are described. 8-Aminonaphthalene-l-sulphinic acid , small, 
pale-grey, sandy crystals, m. p. 143° (decomp.), is obtained con¬ 
veniently by the action of sodium hydroxide and ferrous sulphate 
on the solution obtained by warming 8-nitronaphthalene-l- 
sulphonyl chloride with sodium sulphite and sodium hydrogen 
carbonate (the corresponding benzoyl derivative crystallises in 
colourless, lustrous needles [+1H 2 0], m. p. 126—127° to a dark 
liquid). It is readily converted into the blue dye when heated 
in aqueous solution or in the presence of acids. If, however, the 
solution is treated with so much hydrochloric acid that it just 
turns Congo paper blue and is allowed to remain at the atmospheric 
temperature for a day, the dehydration can be arrested at an inter¬ 
mediate stage with the production of naphthathiam (annexed 

qo ^ttt formula), almost colourless needles, which become 

I I converted into the blue dye at 153—155° [the corre- 

Jv sponding nitroso- compound forms orange-yellow, glisten- 

( | ing crystals, m. p. 180° (decomp.)]. The aqueous 

l 1 solution of naphthathiam or of 8-aminonaphthalene-l- 

sulphinic acid is transformed by warm hydrochloric 
acid into naphthathiam-blue, which in appearance and solubility 
exhibits a very close resemblance to indigotin. It gives dull, violet- 
blue shades on wool and somewhat purer tones on cotton, but has 
little affinity for the latter. Attempts to elucidate the constitution 
of the dye by oxidative degradation with nitric or chromic acid 
were unsuccessful, since only dark-coloured, amorphous products 
were obtained. 

The preparation of derivatives of the dye has also been inves- 
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tigated in the hope of obtaining further confirmation of its struc¬ 
ture. Thus, 8-acetylaminonaphthalene-l-sulphonyl chloride is 
converted by a mixture of concentrated sulphuric and nitric acids 
(d 1*52) into 4:-nitro-l-acetylaminonaphthalene-5-sulphonyl chloride 
which, on account of its instability, was not isolated in the pure 
condition; the crude chloride is converted by sodium sulphite 
into 4-nitro-l-acetylaminonaphthale?ie-5-sulphinic acid, pale yellow, 
microscopic crystals (+H 2 0), decomp. 130°, which is transformed 
in the manner described for the parent dye into diaminonaphtha- 
thiam-blue, C 20 H 10 ON 2 S 2 (NH 2 ) 2 . A similar scries of reactions 
when applied to naphthionic acid yielded only a trace of dye. 

It is shown in the following manner that the presence of the 
oxygen atom in the dye is not essential to the development of 
tinctorial properties. 8-Aminonaphthalene-l-sulphinic acid is 
reduced by stannous chloride and hydrochloric acid to 8 -thiol- 
aL-naphthyiaminc , which is converted readily by atmospheric oxygen 
into 1: V-diaminodinaphtliylS :8' -disulphide, small, yellow 
needles, m. p. 118°; either of these compounds is readily 
oxidised by air in alcoholic alkaline solution to a blue 
dye which very closely resembles naphthathiam-blue; it 
appears to have the composition C 20 H 12 N 2 S 2 , but could 
not be purified satisfactorily. 8-Thiol-a-naphthylamino 
yields a dibenzoyl derivative, colourless needles, m. p. 202°, 
which is transformed by boiling alcoholic sodium hydroxide solution 
into 2-phenylperithiazine (annexed formula), golden-yellow needles, 
m. p. 102—103°. 

Initial difficulties encountered in preparing the amino-mercaptan 
by the method outlined above have led the author to reduce 8-nitro- 
naphthalene-l-sulphinic acid with hydrogen bromide and glacial 
acetic acid (cf. Fries and Schiirmann, A., 1914, i, 676) to 8 : 8'- 
dinitrodinaphthyl 1 : V-disulphide, m. p. 214° ; the sparing solubility 
of this compound renders the reduction of the nitro-groups in 
an acid medium very difficult. Attempts to convert it into the 
nitrothiol by means of alkali and dextrose led unexpectedly to 

naphthsultam, C 10 H 6 <^ i , in consequence of a remarkable 
S0 2 

migration of the oxygen atoms from nitrogen to sulphur. 

The following compounds have been incidentally prepared: 
5-acetylaminonaphthalene-l-sulphinic acid , colourless crystals, 
incipient decomp. 145°; 4 : 4:'-dinitro-l : V-diacetylaminodinaphthyl 
5:5' ^disulphide, decomp, above 300°; 5-chloronaphthalene-l- 
sulphinic acid, colourless leaflets, incipient decomp. 220°; 5:5'- 
dichlorodinaphthyl 1 : V-disulphide, pale yellow crystals, m. p. 
169—170°. H. W. 


The Quindolines. E. Grandmougin (Compt. rend., 1922, 
174, 1175—1177).—Indigotindianilide (cf. A., 1909, i, 968; 1910, 
i, 73), when warmed with mineral acids, undergoes isomerisation, 
giving a substance which is apparently an anilide of 5-indoquindol- 
inone. It cannot be oxidised to an isatin and on energetic hydrolysis 
it loses aniline, giving a new compound , C 22 H 16 ON 8 , which gives 
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orange-coloured salts. This base is probably o-aminobenzoyl- 
5-quindoline, since on fusion with alkali it yields anthranilic acid 
and quindoline. 

Indigotindi-j&-toluidide, under similar treatment gives as its 
final product 3 -methylquindoline, C 16 H 12 N 2 , m. p. 251°, giving an 
acetyl derivative, m. p. 164—165°. W. G. 

Preparation of 3:7-Dimethyl-l-aUylxanthine. F. Hoff- 
mann-La Roche & Co., Akt.-Ges. (Brit. Pat. 165446).—3 :7- 
Dimethyl-l-allylxanthine is obtained by the action of allyl bromide 
on the alkali salt of 3 : 7-dimethylxanthine at temperatures below 
100°, in presence of a diluent such as water or alcohol, but without 
the use of pressure. G. F. M. 


Action of Cyanogen Haloids on Phenylhydrazine. VI. 
o-Phenyleneammelyl Chloride. G. Pellizzari (Gazzetta, 1922, 
52, i, 199—206).—ap-Dicyano-o-phenyleneguanidine readily unites 
in the cold with 1 mol. of hydrogen chloride, yielding a chlorinated 
mclamic derivative to which the name o -phenyl eneammelyl chloride 


C H *N _COl 

i sgiven:( I )^^>C.N H -CN+ H Cl=i 6 H 4 .J. C ( NH ).y • The 

fact that in this case the closure of the melamic nucleus must be 


effected by means of the nitrogen atom of one of the two cyanogen 
groups would indicate that, in the addition of ammonia or a primary 
amine to aP-dicyano-o-phenyleneguanidine to give an ^omelamine 
derivative, the closure takes place similarly and not with the help 
of the ammoniacal or aminic nitrogen atom (A., 1921, i, 620). 
That such is not the case and that the reaction follows the course 


indicated (loc. cit.) is, however, shown by the observation that 
the action of aniline on o-phenyleneammelyl chloride yields a 
compound which is isomeric with that obtained directly from 
aniline and ap-dicyano-o-phenyleneguanidine; these isomeric com¬ 
pounds yield different products when hydrolysed by means of 
hydrochloric acid, but one and the same phenylphenylenediguanide 
when the nucleus is ruptured and carbon dioxide removed by 
treatment with sodium hydroxide : 


N "C-NH-CC1 N==C-NH-C-NHPh N~~C*NH*C*NHPh 

C 6 H 4 -N-C(NH)-N —> C 6 H 4 -N-C(NH)-N —> c 6 h 4 -n-co-n 

(II.) 

n—c-nh—c:nh n==c-nh-c:nh 

C„H 4 -N-C(NH)-NPh C 6 H 4 -N-CJO-NPh ^ 

(IIL) C 6 H 4 <^JJ>C-NH-C(NH)-NHPh. 


In scheme (I) it is assumed that the chlorine atom is fixed by the 
carbon atom corresponding with the p- and not with the a-cyanogen 
group; this follows from the fact that the hydrolysis of the iso - 
melamine already described (loc. cit.) certainly occurs in accordance 
with scheme (III), and yields the same final product as o-phenylene- 
ammelyl chloride. 
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When boiled with hydrochloric acid, the latter gives phenylene- 

melanuric acid, ^ which is also obtained by 

C 6 H 4 -N-C(OH)!N 

the action of nitrous acid on phenyleneammeline. 

When heated with alkali hydroxide, o-phenyleneammelyl chloride 
loses ammonia and yields the phenyleneguanylcarbamide already 
obtained from p-cyanophenyleneguanidine and hydrochloric acid 
(A., 1919, i, 134). Since the same product is formed also from 
phenylenemelanuric acid, the latter evidently represents an inter¬ 
mediate stage in the reaction : 


(IV.) 


N“C NH-C-C1 N“C-NH^O 

C 6 H 4 -N-C(NH)-N c 6 h 4 -n-co-nh 

C « H 4 <NH >C ' NH ' CO ' NH2 ' 


It is probable that another intermediate product is formed at 
a still earlier stage by replacement of the chlorine atom alone by 
a hydroxyl group; such a product would be a phenyleneammeline 
isomeric with that already described, and may possibly result from 
gentle hydrolysis of o-phenyleneammelyl chloride by means of 
sodium carbonate, this hydrolysis giving a chlorine-free compound 
which contains the expected proportion of nitrogen but is amorphous 
and difficult to purify. 

The phenyleneguanylcarbamide obtained by hydrolysis of 
P-cyanophenyleneguanidine by means of hydrochloric acid (loc. 
cit.) crystallises from water in anhydrous, lustrous scales which 
undergo no change in contact with the water; that obtained 
according to scheme (IV) and formed in an alkaline medium from 
which it is precipitated by either acetic or carbonic acid, crystallises 
from water in long, lustrous, anhydrous needles, but the latter 
become opaque and take up 2 mols. of water if left in contact with 
the solvent. A hot aqueous solution of the hydrated crystals 
deposits the long, lustrous crystals on cooling. These two forms, 
which behave alike in other respects, are regarded as desmo- 

tropic forms of the structures Cg^^-^-^^C’NH'CO'NHg and 

C 6 H 4 <[-^g^ > C*NH*C(On)INH, the former probably representing 

the scales obtained in an acid medium and the latter the needles 
separating in alkaline solution. 

o-Phenyleneammelyl chloride , C 9 H 6 N 6 C1, separates in microscopic 
crystals, does not melt but turns yellow at about 220°, and possesses 
slight acidic and basic functions. 

o -Phenylenemelanuric acid , C 9 H 6 0 2 N 4 , crystallises in small 
needles and decomposes, without melting, at 300°. This compound 
also appears to exist in two desmotropic forms. T. H. P. 


Catalytic Preparation of Azobenzene and Aniline. C. 0. 

Henke and 0. W. Brown (J. Physical Chem ., 1922, 26, 324—348; 
cf. this vol., i, 445, 535).—The action of lead and bismuth as 
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catalysts on the reduction of nitrobenzene by hydrogen has been 
investigated with catalysts of various origins and at various tem¬ 
peratures. In the presence of lead as catalyst, nitrobenzene is 
reduced by hydrogen to azoxybenzene, azobenzene, and aniline. 
It is shown that lead prepared by reducing yellow litharge is the 
best catalyst for the production of azobenzene, and that the action 
is best carried out in an iron tube at 290°. The best catalyst for 
aniline in an iron tube is lead prepared by the reduction of red 
lead from white lead. In this case, the efficiency is greatest above 
308°. A catalyst when used in a glass tube gives a higher yield 
of azobenzene and a lower yield of aniline than when used in an 
iron tube, but the activity of the catalyst decreases much more 
rapidly in glass than in iron. In a glass tube, the catalyst from 
white lead is best for producing aniline, and the one from red 
lead made from white lead is best for producing azobenzene. The 
addition of sodium hydroxide and magnesia to the lead catalyst 
in an iron tube does not increase its activity and a larger amount 
of sodium hydroxide decreases it. The addition of 0*5% of ferric 
oxide to a lead catalyst from a heavy litharge increases the yield 
of both azobenzene and aniline, whilst 5% of ferric oxide increased 
the yield of aniline at the expense of the azobenzene. The addition 
of 5% of cupric oxide to the same catalyst was detrimental to 
its activity. Within the limits of the present experiments, it is 
found that the more finely divided the red lead from which the 
catalyst is prepared the more active the catalyst. The best yield 
of azobenzene was obtained when lead from yellow litharge was 
heated in an iron tube at 290° and nitrobenzene passed over at 
the rate of 4 grams per hour and hydrogen at the rate of 17 litres 
per hour. In this case the material yield was 55-4% of azobenzene 
and 26*0% of aniline. Using sublimed litharge to produce the 
catalyst the yield is Gl-1% of aniline and 34-4% of azobenzene 
at 310°, whilst when lead from white lead is used at 303°, the 
yield is 74*9% of aniline and 21-0% of azobenzene, all other 
conditions being the same as stated above. 

Nitrobenzene is reduced to azoxybenzene, azobenzene, hydrazo- 
benzene, and aniline by hydrogen with bismuth as catalyst. Using 
equal volumes of catalyst, that prepared from heavy bismuth 
oxide is more active than one prepared from the light oxide. The 
activity of the bismuth does not decrease so rapidly when used 
in an iron tube as when used in a glass tube. A good temperature 
to use the bismuth catalyst is between 280° and 300°. When the 
tube is fed with nitrobenzene at the rate of 4*2 grams per hour and 
hydrogen at 17 litres per hour the following optimum yields are 
obtained : with bismuth from the heavy oxide in an iron tube at 
230°, a yield of 92% of azobenzene and 4-4% of aniline, whilst 
under the same conditions at 300° the yield is 73-9% of aniline 
and 19-3% of azobenzene. J. F. S. 

Facts and Theories in the Constitution of the Hydroxyazc- 
compounds. E. Puxeddu and Marcella Gennari ( Oazzetta , 
1922, 52, i, 216—229).—The authors discuss more particularly 

x* 2 
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the literature dealing with the reduction of the hydroxyazo-com- 
pounds and their acyl derivatives, the action of phenyl cyanate 
on hydroxyazo-compounds, the action of carbon disulphide at a 
high temperature on o-hydroxyazo-compounds, preparation of 
ra-hydroxyazobenzene and its signification, isomerisation of the 
quinonic compounds, and physico-chemical investigations on the 
hydroxyazo-compounds. 

All the results obtained support the view that the hydroxyazo- 
compounds of the ortho-series are to be differentiated from those 
of the meta- and para-serics. The insolubility of most of the 
o-hydroxyazo-compounds in the calculated proportion or even in 
considerable excess of alkali hydroxide presents a serious objection 
to the classification of these compounds as phenolic; that some do 
dissolve is merely an indication of the instability of the quinonoid 
structure and of its tendency to become azophenolic. 

The behaviour of the acyl derivatives during reduction furnishes 
a certain proof of the azophenolic constitution of the para- and 
the hydrazonic constitution of the ortho-compounds, notwith¬ 
standing the fact that it has been shown that in an aromatic nucleus 
acyl groups in the ortho-position to a chain containing aminic or 
iminic hydrogen may pass from the oxygen to the nitrogen during 
reduction. Such migration during the reduction of acyl-o-hydroxy- 
azo-compounds would demonstrate undoubtedly their azophenolic 
structure, but no such proof exists, and the behaviour of acetyl-^- 
chlorobenzeneazo-£>-cresol is an exception to the general rule 
expressing the difference in behaviour of the ortho-compounds 
from their meta- and para-isomerides. On the other hand, assump¬ 
tion of azophenolic constitutions for o-hydroxyazo-compounds on 
the basis of migration of the acyl group would necessitate the 
hypothesis that the acyl exchanges position, not with the hydrogen 
immediately adjacent to it, but with the second hydrogen of the 
hydrazo-group. 

The proofs advanced of the instability of the quinonoid nuclei 
in the acyl derivatives of o-hydroxyazo-compounds require a greater 
abundance and more uniformity of experimental results before 
the latter may be regarded as justifying the azophenolic constitution 
of these ortho-compounds. 

The behaviour towards phenylcarbimide scarcely differentiates 
clearly between the ortho- and para-compounds since the former 
react, after some weeks, in the same way as the latter, but it shows 
that the carbimide exerts a double action on ortho-compounds, 
first converting them into azophenolic compounds and then 
combining with these. 

The conclusions drawn are that both free hydroxyazo-compounds 
and their acyl derivatives behave as tautomeric substances; that 
free p- and m-hydroxyazo-compounds and their acyl derivatives 
are always phenolic in type; that o-hydroxyazo-compounds, 
both in the free condition and as acyl derivatives, must be regarded 
as of quinono-hydrazonic configuration, with a pronounced tendency 
to pass into the more stable azophenolic form; and that the meso- 
hydric formula of Oddo and Puxeddu (A., 1906, i, 991; 1907, ii, 15), 
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giving a representation of the phenomenon of desmotropy, provides 
a very simple scheme applicable to all analogous phenomena. 

T. H. P. 

Degree of Hydrolysis of Alkali Salts of Hydroxyazo-com- 
pounds. E. Puxeddu ( Gazzetta , 1922, 52, i, 235—238; cf. 
A., 1921, i, 366, 623).—The ordinary methods of determining the 
degree of hydrolysis are inapplicable to the alkali salts of the 
hydroxyazo-compounds, since the results are affected by the 
presence of the sparingly soluble free hydroxyazo-compound, which 
separates as the hydrolysis proceeds. 

The author has carried out conductivity measurements on 
alkaline solutions of sodium and potassium derivatives of various 
p-hydroxyazo-compounds after different intervals of time, vessels 
filled with the solutions being kept tightly closed in the dark 
at constant temperature. It is found that the conductivity of 
such a solution varies markedly with the time, the equilibrium 
NPh:N-C 6 H 4 -0Na+H 2 0 = NPh:N-C 6 H 4 -OH+NaOH undergoing 
displacement owing to the separation of increasing proportions of 
the free hydroxyazo-compound. 

Tho degree of hydrolysis may, however, be determined by 
extracting the hydrolysed compound by means of ether. The 
hydroxyazo-compound is dissolved in the required quantity of 
sodium hydroxide solution of known titre and the solution made 
up to a definite dilution and immediately shaken energetically 
for a few seconds with ether; the ethereal layer is separated, 
washed and dried with sodium sulphate, and evaporated in a 
platinum dish, the residue being weighed. This method gives 
concordant results, provided that the extraction with ether is 
carried out with the necessary rapidity; it is applicable also when 
the product of the hydrolysis remains completely dissolved in the 
aqueous solution, provided that the alkali salt is insoluble, and 
the above product readily soluble, in ether. The sodium deriv¬ 
atives of bcnzeneazo-p-phenol, o-tolueneazophenol, and benzeneazo- 
o-cresol have been examined in this way. T. H. P. 

The Isomeric Changes of Hydrazo-compounds. Paul 
Jacobsen (Annctlen, 1922, 427, 142—221),—The paper is in four 
parts. 

(A) Isomeric Changeis of Doubly Para-substituted Hydrazo- 
compounds [with D. R. Boyd, M. Freund, H. L. Fulda, F. Heu- 
bach, H. Jost, G. Lockemann, A. Loeb, J. Pelzer, W. Sachs, 
H. Tigges, and K. Zaar.]— Hydrazo-compounds of this class 
cannot pass into p-semidines without loss of one of the para-sub- 
stituents, but they are capable of yielding o-semidines if the 
necessary ortho-positions are free. In seven out of the eight 
cases investigated an o-semidine was isolated and identified; in 
the eighth it was detected by qualitative reactions. 

When the groups in the two para-positions are different, the 
formation of an o-semidine can take place in two ways : 
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R^ ^NH-NH/ ^R' 


_nh 2 

0 - 0 ' (L) 

R 

_ N?2 

R<_> NH <_> < IL > 

R' 


so that the relative directing powers of the groups R and R' can 
be determined. If the semidine I were the main product, the 
conclusion would be that the group R had a greater directing 
power than R'. It is remarkable that in none of the cases 
examined was more than one o-semidine isolated, but this does 
not by any means prove that these conversions take place only in 
one direction, because a secondary product would be quite likely 
to escape detection. The groups R and R' were of the following : 
Br, I, OEt, OAc, NMe 2 , Me. An examination of the data shows 
that of all these the ethoxyl group has the strongest directing 
power, the methyl group being next in order. 

Hydrazo-compounds in which one of the para-substituents was 
an acetoxyl group gave p-semidines, the acetoxyl group being 
eliminated. 

It is worthy of note that the change : 

R R' 


r/ ^>NH-NH<^ y-R' 




« 

was not realised, and it is to be presumed that there is a strong 
resistance to the formation of this grouping by the isomeric change 
of hydrazo-compounds of the benzene series (see below). 

(i) Isomerisation of 4' -lodoA-methylhydrazobenzene. —The o-sem¬ 
idine obtained from this substance has the first of the following 
formulae: 


_NH 2 

V 

Me 


>1 Me 


\_/ 


NH 2 

■N H <_> 

i 


The isomeric substance was synthesised by condensing 4-iodo- 
1 : 2-dinitrobenzene with p-toluidine and reducing the product. 

4' -lodo-k-methylazobenzene is obtained as golden-red leaflets, 
m. p. 165—166°, when 4'-amino-4-methylazobenzene is diazotised 
and treated with potassium iodide. On reduction by means of 
ammonium sulphide it gives 4' •-iodoA-methylhydrazobenzene, colour¬ 
less needles, m. p. 134°, whilst with alcoholic stannous chloride it 
yields, besides p-iodoaniline and p-toluidine, 4'-mrfo-2-awmio-5- 
methyldiphenylamine , m. p. 116—117°, which gives the usual 
reactions of an o-semidine with nitrous acid, with benzil (the 
stilbazonium base forms yellowish-green, microscopic needles, 
m. p. 166—168°), with salicylaldehyde (the anhydro-denva,tive 
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forms yellow needles, m. p. 132—134°) and with carbon disulphide. 
The product of the last reaction, 2-mercapto-l-p-iodophenyl -§- 
methylbenziminazole , forms fine, colourless needles, m. p. 284— 
285°, yields a mercury salt on treatment with mercuric oxide, and 
a S-methyl ether , m. p. 139—140°, with methyl iodide. 5-Iodo- 2- 
nitfo-4'-methyldiphenylamine forms red needles, m. p. 104°. 5-Iodo - 
2-amino -4' -methyldiphenylamine, forms colourless leaflets, m. p. 86— 
87°; its anhydro-base with salicylaldehyde forms yellow needles, m. p. 
148°. 

(ii) Isomerisation of 4' -Ethoxy-4-methylhydrazobenzene. —The con¬ 
version of this substance into an o-semidine has previously been 
described (A., 1896, i, 24). The semidine is now further char¬ 
acterised by its anhydro-base with salicylaldehyde, m. p. 121— 
124°, and its constitution proved by synthesis from the condensation 
product of p-toluidine with 4-chloro-l : 2-dinitrobenzene. This 
substance on treatment with sodium ethoxide yields 2 -nitron- 
ethoxy A'-methyldiphenylamine, bright brown needles, m. p. 104°; 
this, on reduction by means of ammonium sulphide at 130°, gives 
2-amino-5-ethoxy-4-methyldiphenylamine, identical with the sub¬ 
stance obtained from the hydrazobenzene. 

(iii) Isomerisation of 4-BromoA'-ethoxyhydrazobenzene. —This sub¬ 
stance could yield the following semidines : 


J* H 2 _ 

X ^>OEt 

bT 


_ nh 2 

Br/ y 

X- OEt 


The substance actually isolated was different from »the first of 
these compounds, which was synthesised from 4-bromo-l : 2- 
dinitrobenzene and p-phenetidine in the manner previously 
illustrated. 

4- Bromo-M-ethoxyazobenzcne, yellow leaflets, m. p. 135—136°, 
is formed by ethylating p-bromobenzeneazophenol. 4-Bromo-4'- 
ethoxyhydrazobenzene, which is obtained in good yield by reduction 
of the azo-compound with zinc dust and alcoholic sodium hydroxide, 
crystallises in small, colourless needles, m. p. 81—83°. 4 '-Bromo- 
2-amino-5-ethoxydiphenylamine (the semidine obtained from the 
hydrazo-compound) forms colourless needles, m. p. 67—68°; it 
gives the nitrous acid reaction and forms a stilbazonium base 
(C 14 H 15 ON 2 Br) with benzil. On treatment with amyl nitrite, it 
gives l-p-bromophenyl-6-ethoxybenztriazole , leaflets, m. p. 145—146°, 
and with formic acid, l-p-bromophenyl-b-ethoxybenziminazolc , 
needles, m. p. 120°, which on hydrolysis with acids yields l-p-6romc- 
phenyl-6-hydroxybenziminazole , pale violet needles, m. p. 295°. 
With carbon disulphide, the semidine yields l-p-bromophenyl-2- 
mercapto-6-ethoxybenziminazole , needles, m. p. 255°, and with 
salicylaldehyde an anhydro-base (C 21 H 1 Q0 2 N 2 Br), m. p. 151°. 
5-Bromo-2-nitro-4:'-ethoxydiphenylamine, obtained by condensing 
4-bromo-l : 2-dinitrobenzene with p-phenetidine, forms deep red 
needles, m. p. 115°. The reduction product, 5-bromo-2-amino- 4'- 
ethoxydiphenylamine , is difficult to obtain in a crystalline condition, 
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but is characterised by the formation of 6-bromo-l-p-ethoxyphenyl- 
benztriazole, m. p. 129°, and by the saiicylidene derivative, m. p. 
146—147°. 

(iv) Isomerisation of 4' -AcetoxyA-methylhydrazobenzene .—The 
isomeric change of this substance was investigated by reducing 
the corresponding azo-compound with an acid reagent. Elimina¬ 
tion of the acetyl group occurred during the formation of the 
o-semidine, which must have one of the following formulae : 

_NH 2 __ __ NH 2 

/ ^>OH, Me<^ 

Me ~ — “OH 

On converting the o-semidine into the triazole and then ethylating 
the hydroxyl group, a product is obtained which is isomeric with 
the triazole derived from the semidine described in section (ii). 

If the second of the above formulae were correct, the substances 
should be identical. The first formula is thus indicated and its 
correctness is confirmed by the fission of the substance to quinol 
and 3 : 4-tolylenediaminc. 

Along with the o-semidine a p-semidine, 4'-amino-4-methyl- 
diphenylamine, is produced with the elimination of the acetoxyl 
group. 

2-AminoA'-hydroxy-5-methyldiphenylamine forms colourless 
needles, m. p. 137°, but turns red in contact with air. The stilh- 
azonium base was not obtained in a pure condition. The triazole 
(l-p-hydroxyphenyl-6-methylbenztriazole), however, forms yellow leaf¬ 
lets, m. p. 187-5—189-5°, and on ethylation with ethyl iodide 
and sodium ethoxide gives l-p-ethoxyphcnyl-6-methylbenztriazole , 
m. p. 91°. 

(v) Isomerisation of 4' -Acctoxy-%' : 4- dimethylhydrazobenzeve . 
This o-semidine conversion also is accompanied by the elimination 
of the acetyl group. The product may have any of the following 
formulae : 

_NH 2 _ __ __OH _ NH 2 

/ \()H, Me<^J>’NH-<^ ^Me, Me<^ \. 

Me Me NH 2 Me OH 

The third of these is improbable on general grounds, and the 
second can be proved to be incorrect by ethylating the hydroxyl 
group of the corresponding iminazole. If the second formula were 
correct, the product should be the iminazole corresponding with a 
known semidine, which it is not. The first formula remains, and 
it is supported by the analogy with the lower homologue (section iv). 

In this case also a p-semidine is formed with elimination of the 
acetoxyl group. 

4' -Acetoxy-W : 4 -dimethylazohenzene is prepared by heating p- 
tolueneazo-o-cresol with sodium acetate and acetic anhydride. 

It forms thick leaflets or nodular aggregates of fine needles, m. p. 
65—66°. On reduction under the usual conditions it is converted 
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into fission products and the semidines. 2- Amino -4' -hydroxy - 
3' : 5-dimethyldiphenylamine is difficult to purify, but on heating 
with formic acid it gives 1 : G-hydroxy-m-tolyl-Q-methylbenz- 
iminazole, glistening leaflets, m. p. 196—197° (nitrate sparingly 
soluble, hydrochloride forms white leaflets). On ethylation, this 
substance gives 1 : 6-ethoxy-m-tolyl-6-methylbenziminazole , which 
forms a well-defined hydrochloride (needles) and a picrate (prisms, 
m. p. 186—187°). The isomeric compound, 6-ethoxy-5-methyl- 

1- p-tolylbenziminazole , prepared from 2-amino-5-ethoxy-4 :4'-di- 
methyldiphenylamine, crystallises with extraordinary ease in fine 
needles, m. p. 102*5°. Its hydrochloride and nitrate are difficultly 
soluble and the picrate forms needles, m. p. 228°. 4-dmwo-2 : 4'- 
dimethyldiphenylamine forms glistening needles, m. p. 78*5°, and 
behaves as a p-semidine towards ferric chloride and nitrous acid. 
The salicylaIdehyde derivative, C 6 H 4 Me-NH-C 6 H 3 Me-N:CH-C 6 H 4 -OH, 
forms needles, m. p. 116*5°. 

(vi) Isomerisation of 4,-BromoA'-acetoxyhydr azobenzene. —The main 
product of this isomeric change (which was examined by reducing 
the azo-compound) is the p-semidine, the formation of which 
involves the extrusion of the acetoxyl group. An o-semidine was 
not isolated, but its presence was proved by the formation of a 
stilbazonium base. 

A-Bromo-M-aminodiphenylamine (the p-semidine) forms colourless 
needles, m. p. 93*5°, and gives a sparingly soluble hydrochloride 
and sulphate. It gives colorations with nitrous acid and ferric 
chloride, and on oxidation by means of chromic acid yields quinone. 
Its salicylidene derivative, C 6 H 4 Br*NH*C 6 H 4 'NICH'C 6 H 4 *OH, forms 
yellow leaflets, m. p. 172°. 

(vii) Isomerisation of 4' -DimethylaminoA-methylhydrazobcnzene .— 
The chief product is the o-semidine formed under the directive 
influence of the methyl group (cf. Boyd, T., 1894, 65, 879). 

(viii) Isomerisation of 4' -DimethylaminoA-ethoxyliy dr azobenzene. — 
The structure of the o-semidine produced by the isomeric change 
of this hydrazo-compound was proved by synthesis. The product 
of condensation of os-dimethyl-p-phenylenediamine with 4-chloro- 
1 : 2-dinitrobenzene was ethoxylated and the ethoxy-compound 
reduced. 

4' -DimethylaminoA-ethoxyazobenzene is obtained in good yield 
by coupling diazotised p-phenetidine with dimethylaniline. It 
forms brown, oblique, four-sided tablets, m. p. 149—150°. 

2- Ami7ioA'-dimeihylamino-5-ethoxydiphenylamine is produced along 
with the usual fission products when the azo-compound is reduced 
with stannous chloride. It cannot be crystallised, and must be 
characterised by derivatives. 1 -p-Dimethylaminophenyl-6-ethoxy- 
benziminazole , obtained with the aid of formic acid, forms small 

yv needles, m. p. 141—143°. The stilbazonium 

( yN.’CPh base, annexed formula, prepared by con- 

EtOl J.N'CPh*OH densation with benzil, forms canary-yellow 
r "R .'NTMp needles, m. p. 187—190°. The salicylalde- 
6 4 2 hyde derivative, C 2 3 H 2 5 0 2 N 3 , forms golden- 

yellow leaflets having a green metallic reflex, m. p. 141*5—142*5°, 
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and ft-ethoxy- 1 -p-dimethylaminophenyl-2-o-hydroxyphenyl-6-benz- 
iminazole, the condensation product with salicylic acid, forms white, 
glistening needles, m. p. 182—183°. 5-Chloro-2-nitro-4t'-dimethyl- 
aminodiphenylamine is prepared from as-dimethyl-p-phenylene- 
diamine and 4-chloro-l : 2-dinitrobenzene. It forms small, reddish- 
brown needles, m. p. 181°, and with sodium ethoxide gives 2-nitro - 
4z'-dimethylamino-5-ethoxydiphenylamine, small, deep brown crystals, 
m. p. 122—123°, which on reduction gives the above semidine. 

(ix) Semidines are not obtained on reduction of 4-amino- 
4 , -dimethylaminoazobenzene, 4-acetylamino-4'-dimethylaminoazo- 
benzene, or 4 : 4'-bis-dimethylaminoazobenzene. 

(x) The observations of Meisenheimer and Witte (A., 1904, i, 
193) on the conversion of pp'-azonaphthalene into 2 : 2'-diamino- 
1 : 1'-dinaphthyl are confirmed. This reaction has very few 
analogies in the benzene series (ef., however, Boyd, Diss., 
Heidelburg, 1896). 

2 : 2'-Bis-p-methoxybenzylideneamino-l : T -dinaphthyl, prepared 
from 2 : 2'-diamino-l : l'-dinaphthyl and anisaldehyde, is a yellow, 
crystalline powder, m. p. 194—195°. 

(B) Isomeric Changes of Singly Para-substituted Hydrazo-compounds 
[with M. Jaenicke and G. Lockemann]; cf. A., 1909, i, 852).— 
(i) The extension of a meta-substituent during semidine formation 
has not previously been observed. 4-Methoxyazobenzene-3-carb- 
oxylic acid on reduction by means of tin and hydrochloric acid 
yields 2-amino-5-methoxydiphenylamine together with fission 
products. 

(ii) A remarkable instance of the directive effect of a group in the 
meta-position is provided by the isomerisation of 4-acetylamino- 

_ * _ 

2': 3-dimethylhydrazobenzene (I), ^>NH\NH<^ ^>NHAc. 

__ Me JT) Mo 

The yield of p-semidine (II), NH 2 <^ ^>NHAc, is very 

Me (ii.) ~Me 

small, the main product being a diphenyl base (III), 

_ _NHAo 
(HI.) ^Me. 

Me NH 2 

The isomerisation of ^p-acetylaminohydrazobenzene gives rise only 
to the p-semidine, and the formation of the diphenyl base from the 
dimethyl homologue must be considered as due to para-direction 
(that is, to the position marked *) from the methyl group. 

4-Amino-2 : 3-dimethylazobenzene, the acetyl derivative of which 
on reduction by means of stannous chloride gives the products 
mentioned, is characterised by a benzylidene derivative, 
C 6 H 4 Me-N:N-C 6 H 3 Me-N:CHPh, 

deep red prisms, m. p. 96—97°, and a salicylidene derivative, 
0 6 H 4 Me*N.N*C 6 H 3 Me*N,*CH*C 6 H 4 *OH, orange-yellow needles or 
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leaflets, m. p. Ill—112°. 4- AminoA'-acetylamino-3 : 3'- dimethyl - 
diphenylamine forms small, white crystals, m. p. 174—175°, and 
gives a salicylidene derivative, 

OH-C 6 H 4 -CH:N-C 6 H 3 Me-NH-C 6 H 3 Me-NHAc, 
which crystallises in small, yellow needles, m. p. 185—186°. 

2 : 4' -Diamino-5-acetylamino-3' : 4 -dimethyldiphenyl is difficult to 
purify, but it forms a crystalline dibenzylidene derivative, 
CHPh:N-C 6 H 3 Me-C 6 H 2 Me(NHAc)-N:CHPh. m. p. 204—205°, a 
salicylidene derivative, 

OH-C 6 H 4 -CH:N-C 6 H 3 Me-C 6 H 2 Me(NHAc);N:CH-C 6 H 4 -OH, 
m. p. 239—240°, and an acetyl derivative, 2:4': 5-triacetyl- 
triamino-3' : 4- dimethyldiphenyl , m. p. 360°. 

(C) The Isomerisation of Hydrazo-compounds which are not Para- 
substituted [with F. Honigsberger and L. Huber]. —The example 
studied was 3 : 5-dimethylhydrazobenzene. A #-semidine was not 
isolated, but the product contained a large amount of a diphenyl 
base, which, from the fact that it yielded 2 : 6-dimethyldiphenyl 
on elimination of the amino-groups, must have the structure 
indicated: 

Me Me 

\nh 8 . 

• Me Me 

3 : 5-Dimethylazobenzene is prepared by condensing nitrosobenzene 
with m-xylidine. It is a deep red oil, b. p. 197-5°/17—19 mm., 
dP 1-060. On reduction by means of zinc dust and alkali, it gives 

3 : 5-dimethylhydrazobenzene , which crystallises in long, slender, 
colourless needles, m. p. 78—79°. 4 : 4' -Diamino-2 : 5-dimethyl- 
diphenyl , the main product of isomerisation, forms colourless 
needles, m. p. 124°, and gives a benzaldehyde derivative, 4 : 4'- 
dibenzylidinediamino-2 : 5-dimethyldiphenyl , which forms pale 
yellow, hair-like needles, m. p. 199—200°. On eliminating the 
amino-groups by reducing the diazonium salt with hypophosphorous 
acid, 2 : 5-dimethyldiphenyl is obtained, which boils at 260—265°, 
and is characterised by a tfrinitfro-derivative, m. p. 257—258°, and 
a tetranitro- derivative, m. p. 227—229°. The same hydrocarbon 
was prepared from v-m-xylidine (2-amino-1 : 3-xylene) by treating 
its dry hydrochloride with ethyl alcoholic amyl nitrite and allowing 
the diazonium chloride so produced to react with benzene in the 
presence of aluminium chloride. The isomeric hydrocarbon, 
2 :4 -dimethyldiphenyl, prepared in a similar way from as-m- 
xylidine is an oil, b. p. 270—276°, and forms a tetranitro-deriv&tive, 
m. p. 154-5—155°. 

(D) An Attempt to Generalise the Isomeric Change of Hydrazo- 
compounds [with H. Jost, St. Pinkus, and P. Schmidt]. —Three 
types of hydrazo-compounds (or the desmotropic hydrazones) 
have been examined, (a) Compounds, R—NH\NH—R', in which 
R is aromatic and R' purely aliphatic, (6) compounds in which 
R is aromatic and R ; is a residue such as benzyl in which an aromatic 
nuclei is joined indirectly to the hydrazo-group, (c) compounds 
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in which both R and R' are residues of this kind. Changes analogous 
to the semidine and benzidine conversions have not been observed 
in these cases. 

Pyruvaldehyde p-ethoxyphenylhydrazone , 

COMe-CH:N-NH*C 6 H 4 -OEt, 

orange-yellow leaflets, m. p. 144*5°, is formed by condensing 
acetoacetic acid with diazotised p-phenetidine; di-p-ethoxyphenyl- 
formazyl methyl ketone , COMe-C(N:N-C 6 H 4 -OEt):N-NH-C 6 H 4 -OEt, 
small, deep red needles, m. p. 143°, is also formed. Pyruvic acid 
p- ethoxyphenylhydrazone, canary-yellow needles, m. p. 120—122°, 
is obtained by condensing ethyl methylacetoacetate with diazotised 
p-phenetidine and hydrolysing the product (m. p. 110°). On 
reduction by means of sodium amalgam, it yields a-p -ethoxyphenyl- 
hydrazinopropionic acid , pale vellow needles, m. p. 128—138°. 

C. K. I. 

Summary of Results on the Isomeric Changes of Hydrazo- 
compounds, and Considerations relating to the Possibilities 
of their Explanation. Paul Jacobsen ( Annalen , 1922, 428. 
76—121).—An ordered summary of all previous work on the subject 
of this isomeric change, and a discussion of the principal views which 
have been expressed. C. K. I. 

The Action of Amines on Semicarbazones. I. Preparation 
of an Optically Active Semicarbazide. Eorsyth James 
Wilson, Isaac Vance Hopper, and Archibald Barclay 
Crawford (T., 1922, 121, 866—870). 

Reactions of Thiosemicarbazones. I. Action of Halogen 
Compounds. Forsyth James Wilson and Robert Burns 
(T., 1922, 121, 870—876). 

Is the Heat-coagulation of Protein a Hydrolysis ? Margit 
Hirsch-Pogany (Biochem. Z ., 1922, 128, 396—401).—The author 
has attempted to determine whether the heat-coagulation of egg- 
white is due to hydrolysis by determining-the increase in weight 
and the increased content of hydrogen and oxygen by analysis. 
The changes found were too small to indicate hydrolysis with any 
certainty. H. K. 

Fibrinolysis. II. Max Rosenmann ( Biochem . Z ., 1922, 
128, 372—381).—The fibrinolytic agent for which the authors 
adopt the name thrombolysin is precipitable by alcohol, ammonium 
sulphate, and zinc chloride. It exhibits maximum activity at 
37° and in neutral solution. It is inactivated at 46—48°. Fibrin 
heated at 57—62° is no longer acted on by thrombolysin. The 
best solution for preserving the active material is 25% alcohol. 
Human and horse fibrin behave similarly towards thrombolysin. 

H. K. 

The Prosthetic Group of Blood Pigment. Formoxy- 
haemin. William Kuster and Adolf Gerlach (Z. physiol. 
Chem ., 1922, 119, 98—116).—The heematin-like substance obtained 
by Partos (A., 1920, i, 773) by the action of methyl alcohol con- 
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taining formic acid on blood-eoagulum is found to be an inner 
salt of monomethylformoxyhcemin , of the constitution 
C^HgjMeO^Fe-O-CHO, 

fine, slender needles, insoluble in water and all organic solvents, 
including aniline and pyridine, and in 5% sodium carbonate solution 
at the ordinary temperature, whilst it dissolves slowly in 5% sodium 
carbonate solution on heating, and in cold 1% sodium hydroxide 
solution. On digestion with methyl alcohol containing sulphuric 
acid, it slowly dissolves, and from the solution by the addition of 
hydrogen chloride, a fi-dimethylchlorohcemiri , CggHggC^N^FeCl, 
small deformed needles, can be isolated. 

Attempts to prepare a- and (3-formoxyhsemins have not resulted 
in obtaining chlorine-free compounds. 

Acetyloxyhcemin> a microcrystalline black powder, of the formula 
OggHggOg^Fe, is obtained by the action of ethyl alcohol and 
acetic acid on oxyhaemoglobin powder. W. 0. K. 

The HaBmochrome of Herzfeld and Klinger. S. Partos 
(Biochem. Z ., 1922, 129, 89—100).—An extensive comparison of 
Herzfeld and Klinger’s haemochrome (A., 1920, i, 781) and haematin 
establishes their identity. H. K. 

Physical Characteristics of Gelatin Solutions. Clarke E. 
Davis and Earle T. Oakes (J. Amer. Chem. Soc. } 1922, 44, 464— 
479; cf. this vol., i, 63).—In the present paper, the variation of 
the density of gelatin solutions with temperature between 0° and 
60°, the variation of density with concentration at 40°, the tran¬ 
sition point of gel to sol, the variation of viscosity with concen¬ 
tration at 40°, the variation of viscosity with temperature from 
25° to 60°, and the variation of viscosity with the hydrogen-ion 
concentration at 40° have been determined. It is shown that the 
density of a gelatin solution, expressed in grams per c.c., at any 
temperature and any concentration, is equal to the density of water 
at that temperature plus 0*00290 multiplied by the percentage 
concentration of the gelatin by weight. The viscosities of gelatin 
solutions of various concentrations at 40° conform with Arrhenius’s 
viscosity formula. The viscosity-temperature curve of gelatin 
solutions shows a sharp deflexion at the transition point of gelatin. 
There are two maxima in the viscosity-hydrogen-ion concentration 
curve for gelatin solutions at 40°. These maxima are equidistant 
from the neutral point of water, and the effect of the isoelectric 
point, P u =4*7, is not noticeable on the curve. The transition 
point of gelatin sol form A gel form B is a temperature of 38*03°. 

J. F. S. 

Protein Enzymes. Rudolf Ehrenberg ( Biochem . £., 1922, 
128, 431—449).—The author revives a hypothesis of enzyme 
action similar to that of Liebig. The enzyme is not a resting 
definable entity, but is a process into which the substrate may be 
induced to pass under certain conditions. The hypothesis is 
illustrated at length by reference to experiments on trypsin and 
pepsin. H. K. 
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Rdle of Acids in Peptic Digestion. Wo. Ostwald and 
A. Kuhn (Kolloid Z ., 1922, 30, 234—243).—The swelling of gelatin 
and egg-albumin by solutions of sulphosalicylic acid has been in¬ 
vestigated at various temperatures between 13*7° and 20*2°. It 
is shown that sulphosalicylic acid brings about the swelling of 
gelatin in exactly the same way as other acids, that is, it accelerates 
it in small concentrations, but retards it when present in greater 
concentrations. In the case of egg-albumin the sol swelling is 
furthered by small concentrations of sulphosalicylic acid and. a 
precipitation is brought about by larger concentrations. In earlier 
papers, it has been shown that the swelling of the substrate plays 
an important part in peptic digestion, inasmuch as a furtherance 
of the swelling by acids also brings about a furtherance of the 
fermentation process. In opposition to this rule, Gyemant (A., 
1920, i, 783), and Michaelis (A., 1921, i, 74) have shown that the 
sulphosalicylic acid which precipitates albumin makes peptic 
digestion possible. The present work shows that this case does not 
present an exception to the above-mentioned rule, for sulphosalicylic 
acid exerts a swelling action in concentrations of the same order 
as those at which Michaelis and Gyemant found the maximum 
peptic digestion. J. F. S. 

Invertase. II. Richard Willstatter and Fritz Racke 
(Annalen, 1922, 427, 111—141; cf. A., 1921, i, 823).—An 
investigation of the nature of the enzymatic process by means 
of which invertase may be set free from the yeast-cell, and of 
the condition in which invertase occurs in the cell. The general 
conclusion is that the invertase occurs as such, and not as a com¬ 
plicated carbohydrate molecule or higher polyose, but that it is 
protected and prevented from diffusing by the membranes of the 
cell-structure. The function of the liberating enzymes is to destroy 
these membranes so that the invertase can diffuse away. 

The liberating enzyme is somewhat unstable, and the process 
which results in the dissolution of the invertase is dependent there¬ 
fore on the manner in which the yeast is killed. If it is killed, for 
instance, by water at 50°, by 2% acetic acid, by 50% alcohol, or by 
cold ethyl acetate, the invertase content is quite unaffected, but its 
dissolution is hindered owing to the destruction of the liberating 
enzyme. Invertase itself is not appreciably decomposed by water 
below 55°. 

The following experiment shows the liberating enzyme to be a 
polysaccharase rather than a proteolytic enzyme. If the yeast is 
killed by means of warm ethyl acetate (which destroys the enzyme), 
and either pepsin or trypsin is added, a large part of the yeast (the 
proteins) passes into solution, but the whole of the original invertase 
remains in the insoluble portion. If now this is treated with a 
polysaccharase such as tannase or malt-diastase, the whole of the 
invertase is liberated. 

There are four ways in which invertase might be supposed to 
occur in the yeast-cell: (a) as a complex carbohydrate molecule, 
( b ) as a polyose, (c) as adsorbed invertase, ( d ) as invertase con- 
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served between the membranes of the cell. If, however, the ye&st 
is ground with an abrasive material for a long period at a temper¬ 
ature too low for any enzymatic process to occur, the whole of 
the invertase becomes soluble. Moreover, the substance present 
in this solution evidently does not belong to a more complex mole¬ 
cular species than the invertase obtained by enzymatic action, as 
can readily be shown by examining its behaviour with various ad¬ 
sorbents. Evidently, therefore, the invertase must exist as such 
enclosed in protecting membranes, which must be broken before it 
can diffuse. The destruction of the membranes can be effected by 
mechanically reducing the cell, but the same result is obtained much 
more quickly by allowing a polysaccharase to attack the membranes. 

The solutions of invertase obtained by subjecting yeast killed 
by means of warm ethyl acetate, first to proteolysis, and then to 
diastatic decomposition (fractional enzymatic extraction), are con¬ 
siderably richer than those formed by the action of the enzyme 
present in the yeast (autolysis). The invertase obtained by either 
process may be purified by adsorption and isolated as described in 
the previous paper ( loc . cit .). The preparations of invertase obtained 
by fractional enzymatic extraction are comparable in strength with 
those obtained from solutions formed by autolysis, but whilst the 
latter are free from carbohydrates and contain proteins, the former 
are free from proteins and contain carbohydrates. Other im¬ 
purities which may be present are (a) foreign matter, including 
mineral substances derived from the adsorbents, ( b ) decomposed 
invertase, ( c ) and other carbohydrate-hydrolysing enzymes, such 
as raffinase and stachyase. C. K. I. 

The Temperature Coefficients in the Degradation of Starch 
and the Thermostability of Malt Diastase and Ptyalin. 

Efr. Ernstrom ( Z . physiol . Chem ., 1922, 119, 190—263).—The 
optimal zone of reaction for malt diastase is P n 4—6, that of 
ptyalin is P n 6*5. Malt diastase is not influenced by the presence 
of sodium chloride in low concentrations; higher concentrations, 
however, have an inhibiting action. Ptyalin is inactive in the 
absence of sodium chloride. Ptyalin and malt diastase retain 
their activity at 0°. The temperature coefficient of these two 
enzymes falls with the rising temperature. The constant A of 
Arrhenius’s formula for various ranges of temperature and under 
various conditions was worked out. The highest stability of malt 
diastase lies at P H 5*9, that of ptyalin at P H 6*0—6T. The 
presence of sodium chloride (optimum concentration N /10) greatly 
enhances the stability of ptyalin; the stability of malt diastase is 
not affected by the presence of sodium chloride. The inactivation 
temperature of ptyalin under optimal conditions is 57*5°, in the 
absence of sodium chloride it is 51 5—52°. Malt diastase is entirely 
inactivated when heated for one hour at 60°. The rate of in¬ 
activation of malt diastase and of ptyalin is not in accordance with 
that for a unimolecular reaction, but, as in the case of saccharase, it 
falls off more quickly than is required by the formula 

Jc c =lIt log k a lk t . 
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The rate of inactivation in low concentrations increases with the 
decrease in the concentration of the enzyme. The heated enzymes 
could not be regenerated. S. S. Z. 

The Influence of Hydrogen-ion Concentration on the 
Action of Pancreatic Amylase. J. Temminck Groll (Arch. 
Neerland. physiol ., 1922, 6, 445—449).—The optimum range of 
hydrogen-ion concentration for pancreatic amylase extends from 
Pu 4*6 to P h 6*8. On either the acid or alkaline side of this range 
the activity falls off with great rapidity. C. R. H. 

cr-Emulsin (Oxynitrilese), 8-Emulsin (Oxynitrilase), and 
Carboligase. L. Rosenthaler (Biochem. Z., 1922, 128, 606— 
607).—Polemical against Nordefeldt (this vol., i, 66) and Neuberg 
and co-workers (A., 1921, i, 480; this vol., i, 305). H. K. 

Classification of Carboligase. C. Neuberg and J. Hirsch 
(Biochem . Z., 1922, 128, 608—609).—Polemical against Rosenthaler 
(preceding abstract). H. K. 

Succinodehydrogenase. Erik P. Widmark ( Sfcand. Arch. 
Physiol ., 1921, 41, 200—220; from Chem. Zentr ., 1921, iii, 1362—* 
1363; cf. Battelli and Stern, A., 1911, ii, 132, and Thunberg, A., 
1918, i, 140).—The enzyme found in the muscles of horses and 
cattle, called “ succinicoxydone ” (Battelli and Stern) or “ succino¬ 
dehydrogenase ” (Thunberg) changes succinic acid into fumaric 
acid with elimination of hydrogen. The course of the reaction 
may be followed by using methylene-blue as hydrogen acceptor, 
it being thereby changed into the leuco-base. Directions are given 
for the preparation of the enzyme, from horse or cattle muscle. 
The time required for the decoloration of a 0*25% solution of 
methylene-blue was used as a measure of the reaction of the enzyme 
with succinic acid. With constant concentration of succinate the 
decolorising power was proportional to the concentration of the 
enzyme. With constant enzyme concentration, the decolorising 
power rose at first quickly with the succinate concentration, but 
then approached a limiting value. G. W. R. 

Aliphatic Arsinic Acids, and Aliphatic-aromatic Arsenious 
Acids. A. J. Quick and Roger Adams (J. Amer. Chem. 
Soc., 1922, 44, 805—816).—Alkylarsinic acids may readily be 
prepared by heating together an aqueous solution of sodium 
arsenite and the requisite alkyl bromide or chloride. The method 
has been applied to the preparation of several alkylarsinic acids 
as well for allyl- and benzyl-arsinic acids. For the prepar¬ 
ation of dialkylarsinic acids, the necessary alkyldichloroarsine 
is dissolved in sufficient 10A-sodium hydroxide to produce the 
disodium alkyl arsenite and then the alkyl bromide is added and 
the mixture is heated under a reflux condenser. In this way, 
diethylarsinic acid, propylbutylarsinic acid , m. p. 127—128°, 
and dibutylarsinic acid, m. p. 137—138°, giving a light blue 
copper salt, have been obtained. For the aliphatic-aromatic 
arsinic acids the dichloroarsine is dissolved in alkali as described 
above and the alkyl or aryl haloid added at the ordinary temper- 
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ature, the reaction taking place rapidly. In this way a number 
of compounds having the general formula NHR'*C0*CH 2 # AsR 0 2 H 
have been obtained, where R is a phenyl, p-aminophenyl, orp-acetyl- 
aminophenyl group, and R' is a phenyl or substituted phenyl group. 
The compounds described are : Phenylarsinoacetic acid , m. p. 141— 
142° (decomp.); phenylchloroarsineacetic acid AsPhCl*CH 2 *C0 2 Et, 
m. p. 102—103°; phenylbromoarsineacetic acid, m. p. 113—114°; 
phenylarsinoacetanilide, m. p. 182—183° (decomp.); phenylbromo- 
arsineacetanilide, m. p. 108—110°; phenylarsinoacetophenetidine, 
m. p. 175° (decomp.); phenylarsinoacetoarsanilic acid; phenylarsino- 
o-acetylaminobenzoic acid, m. p. 198—200° (decomp.); phenoxy - 
ethylphenylarsinous acid, m. p. 122—123°; ethylcnediphenyldi- 
arsinous acid, m. p. 209—211°; p-aminophenyldichloroarsine 
hydrochloride; p-aminophenylarsinoacetanilide, m. p. 181—182° 
(decomp.); p-acetylaminophenylarsinoacetanilide, 'in. p. 205—206° 
(decomp.); p-glycylaminophenylarsinoacetanilide, m. p. 199° 
(decomp.); p -aminophenylarsinoacetophenetidinc, m. p. 211*5— 
212*5°; p-acetylaminophenylarsinoacetophenetidine, m. p. 214—215° 
(decomp.); p-aminophenylarsinoacetoarsanilic acid; p-acetylamino- 
phenylarsinoacetoarsanilic acid; p-aminophenylarsino-p-acelyl- 
aminobenzoic acid, m. p. 217° (decomp.). 

Butyldichloroar sine, b. p. 192—194°, is obtained by the action 
of sulphur dioxide on butylarsinic acid in hydrochloric acid solution 
in the presence of a little potassium iodide, p -Chloroacetylamino- 
benzoic acid, m. p. 239°, is obtained by the action of chloroacetyl 
chloride on p-aminobenzoic acid. 

The arsenic derivatives described above dissolve readily in 
aqueous alkalis, giving solutions which have relatively low toxicity 
but at the same time only a slight trypanocidal action. W. G. 

The Sulphur Content of Arsphenamine (Salvarsan) and 
its Relation to the Mode of Synthesis and the Toxicity. I. 

Walter G. Christiansen (J. Amer. Chem. Soc., 1922, 44, 847— 
854; cf. this vol., i, 18G; Fargher and Pyman, T., 1920, 117, 
370).—The total sulphur content of salvarsan was found to vary 
from 0*4% up to 3%, according to the method of preparation, and 
those preparations which contained the highest percentage of sulphur 
were the most toxic. There was no direct relationship, however, 
between these two factors. Only the sulphur in excess of that 
introduced when 3-nitro-4-hydroxyphenylarsinic acid is reduced 
by hyposulphite under the most favourable conditions has any 
great effect on the toxicity. The sulphonic acid of salvarsan, de¬ 
scribed by King (T., 1921, 120, 1107, 1414), could only be isolated 
from salvarsan preparations made from the nitro-acid under the 
least favourable conditions. The presence of this sulphonic acid 
cannot account for the whole of the high toxicity which is obtainable. 

W. G. 

The Sulphur Content of Arsphenamine (Salvarsan) and 
its Relation to the Mode of Synthesis and the Toxicity. 11. 

Walter G. Christiansen ( J. Amer. Chem. Soc., 1922, 44, 854— 
859; cf. preceding abstract).—Highly toxic salvarsan preparations 
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with high sulphur content prepared by the hyposulphite reduction 
of 3-nitro-4-hydroxyphenylarsinic acid differ from those obtained 
from known mixtures of 3-amino-4-hydroxyphenylarsinie acid and 
its 5-sulphonic acid (cf. King, T., 1921, 120, 1107, 1414) in several 
points, such as the rate at which the sulphonic acid separates from 
the alcohol solution, the effect of temperature on the formation of 
the precipitate, the ease of separation of the precipitate from the 
mother-liquor, and the rate of death of rats when the preparations 
are injected intravenously. These differences, it is suggested, may 
be due to heating causing a rearrangement of some unstable substance 
or to an alteration in colloidal properties. W. G. 

Lead Triaryl, a Parallel to Triphenylmethyl. III. Lead 
Triphenyl, Tri-p-tolyl and Tri-o-tolyl and Dark Red Lead 
Diaryls. Erich Krause and G. G. Reissaus (Ber ., 1922, 55, 
[B] y 888—902).—In continuation of the work on lead tri-p-xylyl 
(Krause and Schmitz, A., 1920, i, 197) and lead tricycZohexyl 
(Krause, A., 1921, i, 825), the lower homologues are now described; 
it has also been found possible to isolate certain intermediately 
formed lead diaryls in the homogeneous condition. The latter 
are intensely coloured, dark red, apparently amorphous powders 
which give blood-red solutions in benzene or ether from which 
they are precipitated unchanged by alcohol. In freezing benzene 
they have the simple molecular weight, and hence are shown 
definitely to be derivatives of bivalent lead. They are highly 
unsaturated. In the solid state or in solution, they readily absorb 
atmospheric oxygen, becoming decolorised and transformed into 
derivatives of quadrivalent lead. They combine instantly with 
iodine and reduce silver nitrate to metallic silver. On the other 
hand, when isolated they are comparatively stable and retain 
their red colour for weeks if carefully shielded from light and air. 
They are very analogous to the tin diaryls (Krause and Becker, 
A., 1920, i, 340) but are considerably less stable than these sub¬ 
stances. When heated alone or in solution, they undergo complex 
decomposition, whereas in the presence of an excess of magnesium 
aryl bromide they are converted smoothly and readily into lead 
triaryls. 

Lead triphenyl is remarkable f6r its close resemblance to hexa- 
phenyldistannan (Krause and Becker, loc. cit .); in the solid 
condition it is probably bimolecular, but the designation “ hexa- 
phenyldiplumban ” does not appear to be appropriate, since it 
has the simpler molecular weight in dilute solution. This is also 
true of the tri-p-tolyl, tri-o-tolyl, and tri-p-xylyl compounds. The 
lead triaryls show remarkable differences in the ease with which 
they pass into tetra-aryls; this occurs very readily with the phenyl 
compounds, more difficultly with the p-tolyl derivative, whereas it 
is not possible with the o-tolyl or p-xylyl compounds. 

The following individual substances have been prepared by the 
action of the requisite magnesium aryl haloid on lead chloride in 
the presence of ether or benzene. It is remarkable that the yields 
appear to depend to a not inconsiderable extent on the origin of 
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the lead chloride. The success of the experiments is governed 
greatly by exact adherence to experimental conditions, which 
are described fully in the original. Lead diphenyl , a blood-red, 
amorphous powder which is decolorised and decomposed at about 
100°, becomes yellow at 120° and melts above 200°, without, how¬ 
ever, blackening below 260°. Lead di-p-toly1. Lead triphenyl, 
almost colourless, lustrous rhombohedra (+C 6 H 6 ) from benzene, 
pale yellow, rhombic platelets from chloroform, incipient decomp. 
155° and m. p. 225° (m. p. of lead tetraphenyl); it is converted 
into lead tetraphenyl when heated alone (see above), in benzene 
solution at 100°, or in pyridine solution at 60—85°; its solution 
in benzene is converted by an aqueous alcoholic solution of iodine 
into lead triphenyl iodide and by a dilute solution of iodine in 
benzene into lead iodide, together with a little lead diphenyl di¬ 
iodide. Lead tri-p-tolyl, hexagonal platelets or rhombohedra, 
decomp. 193° and subsequent m. p. 240° (m. p. of lead tetra-p- 
tolyl); in contrast to lead tri-p-xylyl and lead tricycZohexyl, it is 
converted by bromine in freezing pyridine into lead bromide and 
lead tetra-p-tolyl, thus pointing to the possible existence in pyridine 
solution of the equilibrium 2 Pb(C 7 H 7 )3 Pb(C 7 H 7 ) 4 +i > b(C 7 H 7 ) 2 ; 

with iodine in the presence of water, it gives lead tri-p-tolyl iodide , 
m. p. 115°, decomp, about 195°. Lead tri-o4olyl , microscopic 
rhombohedra which deposit lead at about 240° and melt to a black 
liquid at about 250°. Lead tri-p-xylyl chloride crystallises in 
silvery, rectangular plates, m. p. 167*5°, decomp, about 195°. 

The Nitroanilines. Morris S. Kharasch, Frederick W. M. 
Lommen and Isadore M. Jacobsohn ( J . Amer. Chem . Soc ., 1922, 
44, 793—805).—Evidence is adduced in support of the nitronic 
structure of o- and jp-nitroanilines, and it is considered that in 
alcoholic solution they exist in two or more tautomeric forms (cf. 
Baly, Edwards, and Stewart, T., 1906, 89, 517). In alcoholic 
solution they give with mercuric acetate intensely coloured mercury 
salts, whereas with m-nitroaniline the reaction is only slow and 
the product is almost white. Using nascent mercuric oxide, 
Jackson and Peakes (A., 1908, i, 523) obtained highly coloured 
compounds with all three isomerides, but it is shown that their 
compound obtained from the meta-isomeride is only an additive 
compound, as, on extraction with acetone, the whole of the nitro- 
aniline is removed and only the mercuric oxide is left. The o- and 
2 >-salts, when similarly extracted, remain unchanged. The authors 
suggest a formula for p-nitrodimethylaniline, in which its nitronic 
structure is retained, which should overrule Baly’s objections (cf. 
T., 1910, 97, 581). The mechanism of mercurisation is discussed 
and three possible ways in which o- and ^-nitroanilines might be 
mercurised are suggested. The positions taken by the entering 
mercury in the nitroanilines has been established as ortho or para 
or ortho-para to the amino-group. This has been shown by 
acetylation and subsequent replacement of the mercury by 
bromine. 
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o-Acetoxymercuri-p-nitroaniline is best obtained by the inter¬ 
action of mercuric acetate and p-nitroaniline in alcoholic solution. 
With hydrochloric acid it yields o-chloromercuri-p-nitroaniline, and 
with sodium thiosulphate it gives o : o' -mercury-bis-p-nitroaniline. 
With dilute sodium hydroxide or carbonate, the acetoxy- or chloro- 
derivatives give quinone-\-imide-ac\A-nitro-2-mercury. If, in the 
preparation of the acetoxy-derivative, an excess of mercuric acetate 
is used o : o'-diacetoxymercuri-p-nitroaniline is obtained. On acetyl¬ 
ation the acetoxy-derivative yields o-acetoxymercuri-p-nitroacet- 
anilide , which on bromination gave p-nitro-o-bromoacetanilide. 

Similar derivatives were prepared from o-nitroaniline as follows : 
p-acetoxymercuri-o-nitroaniline ; p-chloromercuri-o-nitroaniline ; quin- 
one -1 -imide-aoi-2-nitroA-mercury; p-acetoxymercuri-o-nitrodiacet - 

anilide ; p- acetoxymercuri-o-nitroacetanHide. 

m-Nitroaniline reacts with mercuric acetate in alcohol to give 
N-iso mercuriacetate -m -nitrophenylammonium acetate , 
N0 2 -C 6 H 4 -NH 2 Ac-HgAc. 

By varying the conditions and the quantities of the reacting sub¬ 
stances o : p-diacetoxymercuri-m-nitroaniline and p-acetoxy mer cur i- 
m-nitroaniline are obtained, the latter yielding p-acetoxy mercuri- 
m-nitroacetanilide on acetylation. W. G. 

Organic Nitro-compounds containing Mercury. k George 
W. Raiziss and A. Proskouriakoff (J . Amer. Chem. Soc ., 1922, 
44, 787—793).—In the case of nitrophenol and nitrosalicylic acid, 
the introduction of mercury into the nucleus is effected by warming 
the compound with either mercuric acetate or oxide in water for 
several hours. A mixture of mono- and di-mercurated products 
usually results. The corresponding chloromercuri-compounds may 
be obtained by the action of hydrochloric acid. The authors 
obtained such a mixture from o-nitrophenol, their results thus 
disagreeing with those of Hantsch and Auld (cf. A., 1906, i, 471). 
With 5-nitrosalicylic acid, the dimercury derivative is obtained 
almost exclusively, even although allowed to react with only 
equimolecular quantities of mercuric oxide or acetate. The bio¬ 
logical properties of these compounds have been examined, and 
of the entire number sodium hydroxymercuri-o-nitrophenoxide 
was found to be far superior to the others. The following com¬ 
pounds are described : 4t-chloromercuri-2-nitrophenol ; sodium hydr¬ 
oxymcrcuri-o-nitrophenoxide (mcrcurophen) (cf. J. Infect. Diseases , 
1919, 24, 547); 2-chloromercuriA-nitrophenol\ 4- acetoxymercuri- 
2-nitroresorcinol ; 4:-chloromercuri-2-nitroresorcinol ; 3 -chloromercuri- 
5-nitrosalicylic acid , m. p. 238° (decomp.); diacetoxymercuri-5-nitro- 
salicylic acid. The mercurisation of 3-bromo-5-nitrosalicylic acid 
and of 3 : 5-dinitrosalicylic acid gave mixtures of mono- and di¬ 
mercury compounds from which it was not possible to separate 
pure substances. None of the compounds described above were 
affected by ammonium sulphide at room temperature within thirty 
minutes (cf. A., 1920, i, 196). 

Modifications in the preparation of 5-nitro- and 3 :5-dinitro¬ 
salicylic acids are described. W. G. 
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Colloidal Trimercuriacetanilide Acetate. G. Rossi (i Gaz - 
zetta , 1922, 52, i, 189—192).—2 : 4 : 5 -Trimercuriacetanilide acetate , 
Hg-OAc 

NHAc<^ ^>Hg*OAc, prepared by the interaction of mercuric acetate 
JEIg-OAc 

and acetanilide at 140°, forms a friable, vitreous mass and softens 
and decomposes at above 180°. It dissolves slowly but abundantly 
in water, yielding colloidal solutions which froth when shaken, coagu¬ 
late when heated, and are incapable of dialysis; in these properties, 
the compound resembles the corresponding tetra- and penta- 
mercuriacetanilide acetates (cf. Raffi and Rossi, A., 1912, i, 931; 
1914, i, 610). With these three acetates, the colloidal properties 
become more clearly marked as the molecular weight increases. 
Treatment of trimercuriacetanilide acetate in aqueous solution with 
excess of bromine dissolved in potassium bromide solution results 
in the formation of 2 : 4 : 5-tribromoacetanilide. T. H. P. 


Preparation of Esters of Complex Mercuridicarboxylic 
Acids and their Products of Hydrolysis. Walter Schoeller 
and Walther Schrauth (D.R.-P. 339494; from Chem. Zentr ., 
1921, iv, 1224).—Esters of sulphido-mercuricarboxylic acids are 
heated, whereby mercuric sulphide is split off; the resulting esters 
may be hydrolysed (cf. Schoeller, Schrauth, and Hueter, A., 1920, 
i, 455—456). Methyl sulphido-dimercuri-o-acetylamido benzoate, 
prepared by the action of freshly prepared alcoholic hydrogen 
sulphide on methyl acetoxy-mercuriacetylanthranilate, is heated 
at 80—100° until 1 molecule of mercuric sulphide is split off. The 
resulting methyl mercuridiacetylamidobenzoate is separated by 
solution in acetone and filtration from the mercuric sulphide. It 
has a light yellow colour and m. p. about 200° with previous dis¬ 
coloration. Ethyl mercuridisalicylate is similarly prepared; it is 
a crystallisable oil. Methyl mercuridibenzoate, prepared by way 
of the sulphidomercuribenzoate, is a white, microcrystalline com¬ 
pound. By hydrolysis, it gives an amorphous substance, containing 
45*07% of mercury, identical with the mercuridibenzoic acid of 
Pesci (A., 1901, i, 624). Ethyl sulphido-mercurimethoxybutyrate, 
from ethyl acetoxymercurimethoxybutyrate (itself obtained from 
the action of mercuric acetate on ethyl crotonate) gives on heating 
ethyl a-mercuridi-p-methoxybutyrate obtained as microcrystalline 
needles by recrystallisation. a-Mercuridi-P-methoxybutyric acid is 
obtained by hydrolysis as a white, amorphous powder. G. W. R. 
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Physiological Chemistry. 


Estimation of the Relative Numbers of Red Blood-cor¬ 
puscles of Differing Resistance (Osmotic Resistance Curves) 
by means of Sodium Sulphate. H. J. Hamburger (Biochem. 
Z., 1922, 129, 163—182).—Corpuscles washed with isotonic sodium 
sulphate solution lose their adsorbed lecithin layer and when 
exposed to solutions of sodium sulphate of increasing concentration 
show a curve of resistance to haemolysis different from that of 
unwashed corpuscles. Washed corpuscles are more resistant than 
unwashed. It is shown that regeneration of blood after anaemia 
due to blood-letting in rabbits is most rapid if lecithin and fatty 
foods be consumed. H. K. 

The Dextrose Content of the Red Blood-corpuscles of 
Man and their Behaviour in Isotonic Sugar Solutions. 

M. B6nniger ( Biochem . Z., 1922, 128, 482—486).—The red blood- 
corpuscles of man, when kept in isotonic dextrose solution at 0°, 
15°, or 37°, show a considerable increase in volume after one hour, 
especially at the higher temperatures. When kept longer, those 
at 0° decrease in volume, whilst those at 15° and 37° continue to 
increase and finally those at 37° show haemolysis. The corpuscles 
of sheep and guinea pigs always diminish in volume independently 
of the temperature. H. K. 

The Importance of Potassium and Calcium Ions for the 
Production of Artificial (Edema and for the Width of the 
Blood Vessels. Rudolf J. Hamburger ( Biochem. Z., 1922, 
129, 153—162).—Potassium can be omitted from a perfusion fluid 
for a frog’s limb without production of oedema if the solution con¬ 
tain 0*6% NaCl and 0*007% CaCl 2 ,6H 2 0. Addition of 0*01% KC1 
or a fall of concentration of the calcium chloride to 0*006% pro¬ 
duced oedema. Higher concentrations of calcium chloride, for 
instance, 0*01% constrict the blood-vessels so that no fluid will 
pass, but on addition of a little potassium chloride the flow recom¬ 
mences. The action is reversible. The action of the calcium ion 
is to constrict the capillaries and to cause a thickening of their 
walls, a property also possessed by solutions saturated with oxygen. 

H. K. 

The Sterilisation of the Intestine during Fasting. Stefan 
Dombrowski and (the late) Stanislas Kozlowski (Bull. Soc. 
Chirn. Biol., 1922, 4, 71—79).—Fasting, accompanied by daily 
washings with tepid water to eliminate faeces remaining from the 
period preceding the fast, produces an advanced sterilisation of the 
intestine. From the fourth day, the excretion of conjugated 
sulphuric acid and of indican in the urine is at a minimum, whilst 
bilirubin and cholesterol undergo no change in the intestine, but 
are excreted as such in the faeces, E. S. 
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The Rdle of Ketonic Compounds in Intermediate Exchanges 
and in the Formation of Sugar from Fat. H. Chr. Geel- 
muydeh ( Skand . Arch. Physiol ., 1921, 40, 211—225; from Chcm. 
Zentr., 1921, iii, 1508—1509).—Oil was injected into the stomach 
of rabbits poisoned with phloridzin. The elimination of sugar 
rose at once and remained high for several days. The increase in 
sugar was not, however, in excess of that to be expected from the 
amount of oil administered. Phloridzin-diabetie dogs excrete 
“ extra sugar ” after subcutaneous injection of sodium acetate 
and sodium butyrate, but not in the case of sodium n-hexoate. 
Strongly diabetic men show, after administration of “ ketogenous ” 
amino-acids (isovaleric acid, tyrosine, phenylalanine, d-leucine, 
and butyric acid), increased excretion of sugars and ketonic com¬ 
pounds. Ketonic compounds and sugar may bo formed on the 
one hand from fats and their derivatives and on the other from 
the amino-acids of proteins. Ketonuria must be considered as a 
sign of defective or incomplete sugar synthesis. G. W. R. 

Physical Chemistry of Colour Vision. Fritz Weigert 
(Z. physikal. Chcm., 1922, 100, 537—565).—A theoretical paper in 
which the physical chemistry of the mechanism of colour vision is 
discussed. J. F. S. 

Odour and Chemical Structure. H. Zwaardemarer {Arch. 
Neerland. physiol ., 1922, 6, 336—354).—The intensity of the odour 
of a substance is an additive property, depending on such physical 
properties as volatility and solubility in lipoids; the quality of the 
odour is a constitutive property, depending on the presence in the 
molecule of certain specified groupings, designated “ odoriphores,” 
and on the magnitude and number of the groupings in the molecule 
and their intra-molecular arrangement. Thus attention is directed 
to the regular transition in the type of odour observed in ascending 
certain homologous series of compounds. 

With reference to the theory that odour is due to intra-molecular 
movements, it is pointed out that these movements are themselves 
determined by the above-mentioned factors. C. R. H. 

The Rdle of Vitamins in the Chemistry of the Cell. Emil 
Abderhalden (Z. physiol. Chcm., 1922, 119, 117—120).—The 
author points out that he had published conclusions similar to 
Hess (this vol., i, 399) on the relation of the antineuritic vitamin 
to cell oxidation processes. W. O. K. 

Chemical Conditions for the Maintenance of Normal 
Cell Structure. IV. Difference in Nitrogen and Water 
Content of Muscle treated with Sodium and Calcium Chloride. 

Erik M. P. Widmark and Gunnar Lindahl [Skand. Arch. Physiol ., 
1921, 41, 221—226; from Chcm. Zentr., 1921, iii, 1367—1368; 
cf. Widmark, A., 1911, ii, 56).—The extraction of rabbit muscle 
by solutions of sodium chloride, and sodium chloride together with 
calcium chloride, respectively, was studied. The nitrogenous 
substances extracted amounted to 15—20% of the weight of tissue 
used. There was no marked difference between the amount 
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extracted by the two solutions. In the case of the solution con¬ 
taining calcium chloride, however, the water content of the tissue 
was lowered, probably owing to dehydration of tissue colloids. 
The effect of calcium ions on muscle is attributed to this rather 
than to extraction of proteins. G. W. R. 

Chemical and Physical Properties of Muscle and Muscle 
Extracts. VI. Muscle Extract of Octopus. G. Quagli- 
ariello (Arch, internat. Physiol ., 16, 228—238; from Chem. Zentr., 
1921, iii, 1368; cf. A., 1921, i, 831).—Muscle extract from octopus 
has d 18 1051; it is slightly acid in reaction and shows under the 
ultramicroscope, particularly on dilution with 3*5% sodium chloride 
solution, great numbers of myosin granules in energetic Brownian 
motion. The relative viscosity is 5*09; relative conductivity at 
18°, 0*0233 reciprocal ohm; surface tension (by stalagmometer), 
0*68. The opalescence increases above 38°, and at 54—55° coagula¬ 
tion takes place. The extract contains 85*8% of water, 3*02% 
of ash, 1*626% of total nitrogen, and 0*374% of residual nitrogen. 

G. W. R. 

Calcium Fixation by Animal Tissues. VII and VIII. 

E. Freudenberg and P. Gyorgy (Biochem. Z ., 1922, 129, 134— 
137; 138—143).—VII.—The ultra-filtration of calcium from a 

serum solution is accelerated by addition of potassium chloride 
more than by nitrate, acetate, phosphate, or hydrogen carbonate. 
Anions also influence the swelling of cartilage, the imbibition being 
greater for calcium chloride than nitrate or acetate. Fixation 
of calcium is inhibited by creatine or ethylamine. 

VIII.—Formaldehyde and dextrose inhibit fixation of calcium 
by cartilage, but ethyl alcohol and acetone in decinormal solution 
are without action. Calcium fixation is accelerated by'rise of 
temperature. H. K. 

Dyeing of Deaminated Wool. W. W. Paddon (J. Physical 
Chem., 1922, 26, 384—389).—Ordinary white wool, and the same 
material which had been deaminated by treating with nitrous 
acid at 4° and subsequently boiling, has been dyed by orange II 
and lake searlet-R and the amount of dye removed from the bath 
determined. The change in the P H value at the end of the operation 
was also determined. The P n values have been plotted against 
the quantity of dye removed, and curves very similar in shape 
and position obtained; the differences between the two curves could 
well be attributed to experimental errors. The results show that 
the amino-groups in wool play no part whatever in the dyeing 
of that fibre by acid dyes. J. F. S. 

Toxin of the Fish, Plotosus anguillaris . I. Kabeshima 
(Nippon Biseibutsugalcki Zasshi , 1918, 6, 45—270; Jap. Med. 
Literature , 1920, 5, 23—24).—Plototoxin, a poison occurring in 
the fish, Plotosus anguillaris , consists of two active substances, 
plotospasmin and plotohcemolysin , which may be separated by 
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adsorption methods. The experimental work is concerned with 
the physiological behaviour of these two substances, and with 
the effect of heat, light, and shaking on their potency. 

Chemical Abstracts. 

Fatty Matters in the Sea Urchin. Katsumi Takahashi 
(J. Chem. Soc. Japan , 1922, 43, 243—257).—Analysis of the 
sea urchin gave : water 45*31%, dry substance 54*69%, total 
nitrogen 2*43%, crude fat 12*91%, crude ash 13*22%, and phos¬ 
phorus 0*41 %. The crude fatty matter contained lecithin 19*628%, 
kephalin 1*736%, cholesterol 5*585%, and fat 73*051%. The fat 
gave 19*181% of saturated acids (mainly palmitic acid, with small 
quantities of stearic or myristic acid) and 53*870% of unsaturated 
acids which gave four bromides containing 66*26%, 61*20%, 55*25%, 
and 43*57% of bromine, respectively. The properties and com¬ 
position of the lecithin and kephalin were in good agreement with 
those from the hen’s egg. K. K. 

Presence of Aromatic Hydroxy-acids in Urines. G. de 

Sanctis and Q. Fiori {Boll. Chim. Farm., 1922, 61, 97—102).— 
The authors discuss this subject and describe the isolation of 
hydroparacoumaric or (3-^-hydroxyphenylpropionic acid from the 
urine of a patient to whom no aromatic medicaments had been 
administered by ingestion. The acid is derived from the tyrosine 
of food under the influence of intestinal putrefaction. T. H. P. 

Hsematoporphyrin in the Urine in Cases of Lead Poisoning. 

O. Schumm (Z . physiol . Chem., 1922, 119, 139 — 149.) — On examin 
ing several samples of urine from patients suffering from lead 
poisoning, it was found that a hsematoporphyrin identical with 
the hsematoporphyrin from fseces, or one resembling it very much, 
was present either alone or in preponderance in the urine. 

s. s. z. 

Estimation of Urinary Colloids by the Gold Number. 

B. Qttenstein (. Biochem . Z ., 1922, 128, 382 — 390). — The author 
has determined the gold number of dialysed urine containing 
colloids both of normal persons and of pathological cases. In 
normal urine, the gold number varies between 7 and 3*5, and is 
independent of the reaction of the urine. In pathological cases, 
there is considerable variation. H. K. 

The Proteolytic Enzymes in Albuminous Urines. S. G 

Hedin (Z . physiol . Chem., 1922, 119, 264—279).—Strongly 
albuminous urine, when previously kept acid, digests its protein 
or added casein in alkaline solution more readily than when it is 
previously kept in weakly alkaline solution. It is suggested that 
the urine contains an inhibitory substance which is decomposed 
by acid. The action of trypsin on casein and peptone is inhibited 
to a greater extent by the addition of urine previously kept alkaline 
than by that of urine previously kept acid. S. S. Z. 

VOL. OXXII. i. y 
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Chromic Acid Nephritis. R. H. Major (Bull. Johns Hopkins 
Hosp. y 1922, 33, 56—61).—A fatal case of nephritis, consequent 
on the cauterisation of a wound with chromic acid, is described. 
The maximum concentrations in the blood, expressed as mg. per 
100 c.c., were: non-protein nitrogen, 373; urea nitrogen, 340; 
creatinine, 17 ; creatine, 19 ; uric acid, 9 ; sugar, 220. The plasma 
carbon dioxide capacity fell to 31%, and the plasma chlorine 
remained low, about 400 mg. per 100 c.c. 

Chemical Abstracts. 

Physiological Action of Proteinogenic Amines. V. J. 

Abelin (Biochem . Z ., 1922, 129, 1—49). —Experiments on rats 
show that substances such as tyramine, phenylethylamine, 
adrenaline, choline, pilocarpine, and atropine, which stimulate 
the vegetative nervous system, influence the metabolic processes. 
There is increased gaseous metabolism, mobilisation of glycogen, 
hyperglycemia and glycosuria, and increased excretion of urine. 
Tyramine and phenylethylamine reinforce the action of each other, 
and, in conjunction with small quantities of thyroid preparations 
which in themselves are inactive, produce a strong increase in the 
gaseous metabolism. Histamine has no influence on the gaseous 
metabolism, whilst acetylcholine depresses it. H. K. 

The Cinchona Alkaloids. H. W. Acton ( Lancet , 1922, i, 
124 — 128; from Physiol . Abstr ., 1922, 7, 58).—The “ cinchonine 
series ”—cinchonine, cupreidine, and quinidine—which are dextro¬ 
rotatory are more powerful in their physiological action than their 
laevorotatory isomerides of the “ cinchonidine series ”■—cinchon- 
idine, cupreine, and quinine. The hydroalkaloids are more stable 
and in many respects more active than the natural alkaloids. 
Of the alkyl-hydroalkaloids, the higher members are more toxio 
than the lower members to mammals, protozoa, and bacteria. 

W. O. K. 

Surface Activity and Toxic Action of Saponins. Ludwig 
Kofler (Biochem. Z ., 1922, 129, 64—72). —The author has measured 
the haemolytic index, the drop number, and the fish index (the 
concentration of substance which kills a young roach, 0T—0*5 gram 
in one hour) of eight saponins. There is no parallelism in these 
properties. The order of the drop numbers may even change 
with change in the concentrations studied. It is considered 
essential that in order to trace the relation between the surface 
activity and the physiological action, the concentration used in 
the surface tension measurements should be that used in the 
physiological experiment. H. K. 



VEGETABLE PHYS&LOGY AND AGRICULTURE. 


i. 611 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Arsenious Acid on Bacterial Growth. R. 

Cobet and V. van der Reis (Biochem. Z ., 1922, 129, 73—88).— 
No evidence was found that arsenious acid could stimulate the 
growth of bacteria. H. K. 

Influence of Lactic Acid on Lactic Acid Fermentation. 

B. J. Holwerda ( Biochem . Z ., 1922, 128, 465—481).—As the 
result of conductivity measurements and colorimetric measurements 
on lactic acid and of potentiometric measurements on mixtures 
of lactic acid and sodium or calcium lactate, the dissociation con¬ 
stant of lactic acid is foimd to be l-5xl0“ 4 M 25°. Bredig’s 
diazoacetic ester method gives values for the dissociation constants 
of organic acids which are 8 to 10% too low. Lactic acid ferment¬ 
ation in a whey containing peptone is inhibited by undissociated 
lactic acid. H. K. 

Zymase Formation in Yeast. I. F. Hayduck and H. Haehn 
(Biochem. Z ., 1922, 128, 568—605).—The distribution of zymase 
in. bottom beer-yeast and in distillery yeast is different. Bottom 
beer-yeast contains free zymase and zymase combined with proto¬ 
plasm, the former zymase alone being active after treatment of 
such yeast by Lebedev’s process or in yeast fixed by acetone, 
even in the presence of toluene. Distillery yeast, which gives no 
active press juice or active zymase after acetone fixation, contains 
only combined zymase, its activity being inhibited by toluene 
owing to formation of impermeable emulsions with the lipoid 
membranes of the cells. Experiments on a torula yeast poor in 
zymase showed that cultivation in a wort with a weak air supply 
caused an increased content of zymase and parallel with this an 
increased nucleic acid metabolism. The differences observed in the 
two first-named yeasts is attributed to differences in their mode 
of living. H. K. 

A New Acid Fermentation produced by Sterigmatocystis 
nigra . Marin Molliard (Compt. rend., 1922, 174, 881—883).— 
When Sterigmatocystis nigra [Aspergillus niger ] is grown on a medium 
very poor in nitrogen and mineral salts the main, and in some 
cases the only acid produced is d-glucosic acid. If only the nitrogen 
is low in the medium then citric acid predominates in the products, 
but if phosphorus is the nutrient which is lacking there is marked 
acidity produced, due in this case to a mixture of citric and oxalic 
acids. If, on the other hand, potassium is the missing nutrient, 
then there is an accumulation of oxalic acid. On a properly 
balanced medium only traces of free acid are produced. W. G. 

A New Antiseptic with High Iodine Content. (Diethylene 
Disulphide Tetraiodide.) C. Bachem (Biochem. Z., 1922, 129, 
190—193). —The properties of diethylene disulphide tetraiodide, 

y 2 
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SI 2 <C 0 g 2 *Qg 2 ^>Sl 2 , containing 81% of iodine have been examined 

with a view to its use as a wound antiseptic. Its most striking 
action is its powerful inhibitory action on bacterial growth. It 
is not decomposed by proteins, is relatively non-toxic to rabbits, 
but has a disagreeable odour. The iodine is liberated slowly by 
water and completely by ether. H. K. 

Relationships between Antiseptic Action and Chemical 
Constitution, with Special Reference to Compounds of the 
Pyridine, Quinoline, Acridine, and Phenazine Series. C. H. 

Browning, J. B. Cohen, R. Gaunt, and R. Gulbransen (Proc. 
Roy. Soc ., 1922, [B], 93, 329—366).—The bactericidal action of 
derivatives of pyridine, quinoline, acridine, and phenazine on 
Staphylococcus aureus and on Bacillus coli has been investigated. 
In the pyridine, quinoline, and phenazine series no compound 
has been found possessing an activity equalling that of certain 
diaminoacridine derivatives, particularly in presence of serum 
which inhibits their efficiency. In the acridine group, the intro¬ 
duction of amino-groups enhances the antiseptic potency, and this 
effect is in general weakened again by alkylation or acetylation, 
or replacement by hydroxyl. The methochloride is equal to or 
better than the hydrochloride of the same base. Substitution 
of the methyl group by another radicle is without much effect. 
The carboxyl group seems to depress the antiseptic property. 
The comparative efficiencies for S. aureus and B. coli do not invari¬ 
ably run parallel. 

The following new compounds have been prepared. (x-Dimethyl- 
aminopyridine methiodide , fine, colourless needles which turn yellow 
in the air; dinitro-$-naphthaquinoline , m. p. 245—247°; diamino - 
$-naphthaquinoline , pale yellow plates, m. p. 250°; 2 : 7 -diacetyl- 
diaminoacridine chloroacetate, yellow crystals; 2 : 7 -diaminoacridine- 
chloroacetate , red crystals; 2 : 1-diaminoacridine chloroacetanilide, 
brown crystals; 2-amino-9-phenyl-3-methylnaphthacridine i yellow 
needles, m. p. 269—271°; 7-amino-2-dimethylamino-6-methyl - 
phenazine methochloride , microcrystalline powder with dark green 
lustre; 2-dimethylamino-6-methylphenazine methiodide , brownish- 
black plates; 'N-methyltetrahydroquinoline-2-aminophenazine metho¬ 
chloride , green, iridescent mass (zinc salt). W. 0. K. 

The Relation between Chemical Constitution and Anti¬ 
septic Action in the Coal Tar Dyes. Thomas H. Fairbrother 
and Arnold Renshaw (J. Soc. Chem. Ind. 9 1922, 41, 134—144).— 
The action of numerous dyes on cultures of paramoecia and of 
various bacteria was examined. 

It was found that efficient antiseptic action was dependent 
on the presence in the molecule of free amino-groups, but that 
the effect of these was neutralised by the presence of sulphonic, 
carboxyl, nitro-, and naphthylamino-groups. The most actively 
antiseptic dyes were those of the triphenylmethane series and the 
oxazines. The triphenylmethane dyes were especially active in 
the simple salt form and in the form of a double salt with a metallic 
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salt of the same acid as the dye (for example, crystal-violet zinc 
chloride). Some of the dyes possessed a selective action; thus 
the oxazines in general killed gram-positive organisms and left 
the gram-negative ones unaffected. 

Antiseptic activity is associated with the possibility of tautomeric 
change in the molecule, and with the existence of the substance 
in the molecular dispersoid form. It does not vary with intensity 
of colour or with molecular weight. C. R. H. 

Influence of Selenium and Radium on the Germination 
of Seeds. J. Stoklasa (Compt. rend. y 1922, 174, 1075—1077).— 
Both selenites and selenates exert a markedly injurious influence 
on the germination of seeds. Selenates are much less toxic than 
selenites, and at great dilution even exert a favourable influence. 
This injurious action of selenium compounds i^ to a large extent 
neutralised by the radioactivity of the medium. In the absence 
of selenium compounds, the germinative energy of seeds is con¬ 
siderably increased by water charged with radioactive emanation. 

W. G. 

Studies on Photosynthesis. IV. Carbon Dioxide Assimi¬ 
lation by Leguminosce . S. Kostytschev (Ber. Deut . hot. 
Ges ., 1922, 40, 112—119; cf. this vol., i, 307, 308).—In gaso- 
metric experiments with the concentration of carbon dioxide 
above that in the atmosphere, carbon dioxide assimilation by 
Leguminosse is markedly greater than by other plants. The presence 
of nitrates in the soil increases the assimilation; the effect is, 
however, not shown in short period experiments. Alder species 
although possessing nodules on their roots do not resemble the 
Leguminosae in their energy of carbon dioxide assimilation. 

G. W. R. 

Aluminium Salts and Acids at Varying Hydrogen-ion 
Concentrations, in Relation to Plant Growth in Water 
Cultures. S. D. Conner and O. H. Sears (Soil Sci., 1922, 13, 
23—41).—The results of the investigation showed that the toxicity 
of aluminium salts is due to the aluminium-ion more than it is 
to the hydrogen-ion in the case of such plants as barley and that 
this toxicity is reduced when much phosphate is present in the 
nutrient medium. Acid soils are toxic to many plants mainly 
because they contain readily soluble aluminium salts. W. P. S. 

The Part Played by Lipoids in the Metabolism of Plant 
Cells. II. Friedrich Boas (Biochem. Z. t 1922, 129, 144— 
152).—The action of solanine, bile acids, urethane, quinine, and 
cocaine has been examined on the fermenting capacity of yeast- 
cells. Saponaceous substances like solanine and the bile acids, 
in presence of neutral salts, have an inhibitory action attributed 
to a change of the lipoid structure of the cell, causing increased 
permeability. Quinine and cocaine were found to promote fer¬ 
mentation. H. K. 
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Influence of Selenium on Plant Evolution in the Presence 
or Absence of Radioactivity. J. Stoklasa (Compt. rend., 1922, 
174, 1256—1258).—Sodium selenate at a concentration of 5x10""® 
’up to 10“ 5 gram-atoms of selenium per litre produces a stimulating 
effect on the growth of maize, but at higher concentrations it is 
toxic. Selenites are more toxic than selenates. This injurious 
action of selenium compounds is almost completely neutralised by 
the presence of radium emanation to the extent of 0*0000056 mg. 
per plant. Selenium dioxide is much more toxic than sulphur 
dioxide towards plants. W. G. 

Absorption of Ions by the Roots of Living Plants. I. 
Absorption of the Ions of Calcium Chloride by Pea and Maize. 

Gladys M. Redfern (Ann. Bot ., 1922, 36, 167—174).—Seedlings 
of pea and maize grown in culture solutions were transferred to 
solutions of calcium chloride of varying concentration. The per¬ 
centage absorption of calcium is in every case greater than the 
percentage absorption of chlorine, the difference being less in the 
most dilute solutions used (0-001A). The P H remains approxi¬ 
mately constant, potassium and magnesium diffusing from the 
roots and presumably replacing the calcium absorbed. Equilibrium 
is reached in the intake of this salt within the first twenty-four 
hours in the case of peas and within the first forty-eight hours 
in the case of maize. No trustworthy evidence of periodicity in 
absorption was obtained. G. W. R. 

The Genesis of Amylase and Maltase in Plants. W. 

Palladia and Helene Popov (Biochem. Z., 1922, 128, 487— 
494).—In green and etiolated leaves of various plants, some diastase 
remains fixed by the protoplasts even after protracted autolysis 
and thorough percolation in water, and some passes into solution. 
More diastase is found fixed in young leaves than in old leaves 
and none is found in dead leaves. H. K. 

The Hydrocyanic Acid Question. K. Siegfried (Schweiz. 
Apoth. Ztg., 1921, 59, 325; cf. Schweiz. Wochschr ., 47, 541; Rosen- 
thaler, A., 1921, i, 484; Wester, Pharm. Weekblad , 1914, 51, 207).— 
Old cherry-laurel leaves yield low percentages of hydrocyanic acid. 
Recent estimations in fresh leaves showed 0*253%, and in older 
leaves on the same branches 0*185%, both high results. 

Chemical Abstracts. 

The Hydrocyanic Acid Question. VIII.—Plants containing 
Hydrocyanic Acid and Saponin. IX.—Hydrocyanic Acid 
Content of Cherry-laurel Leaves Infected by Fungi. X.— 
Influence of Lesions on the Hydrocyanic Acid Content of 
Cherry-laurel Leaves. L. Rosenthaler (Schweiz. Apoth. 
Ztg., 1921, 59, 466—469; 641—643, 643—647; cf. A., 1921, i, 
484).—VIII.—Of one hundred Argentinian plants examined, 
fourteen yield hydrocyanic acid but do not contain saponin, eighty- 
five contain saponin but do not yield hydrocyanic acid, whilst 
only one (Manihot tweedienus) contains saponin and also yields 
hydrocyanic acid. 
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IX. —Normal leaves had an average of 0*23 and 0*21 % of hydrogen 
cyanide in two series; infected leaves had only 0*13 and 0*165%. 
In normal young sprouts, the content of hydrogen cyanide decreases 
with distance from the centre of growth; infected sprouts show 
irregular amounts. 

X. —Cuts were made into half of the leaf-blade, both halves 
being separately examined later. Lesions made in August and 
September showed no increase in hydrogen cyanide content. 

Chemical Abstracts. 

Comparative Plant Chemistry. II. The Berry Fruit of 
some Caprifoliacese. Gisela Nowak and Julius Zellner 
{Monatsh., 1921, 42, 293-310).—The fruit (flesh and seeds 
together) of the following species of Caprifoliacese was submitted 
to qualitative and quantitative chemical examination : Lonicera 
xylosteum) L. nigra ; Viburnum opulus ; V. hmtana ; Sambucus 
nigra ; S. racemosa; and Symphoricarpus racemosa. There was 
found a marked general similarity among the different species 
which can be expressed in the following average results, calculated 
on the dry materials: water-soluble, 50%; invert-sugar, mainly 
dextrose, 25%; pectin, 3%; free acid, 3%; water-soluble inorganic 
salts, 3%; total ash, 4%; proteins, 7%; 1*5% waxy substances, 
small quantities of tannin. There are several fairly wide variations 
from the mean, for example Symphoricarpus racemosa has about 
55% invert-sugar and Sambucus racemosa gave about 30% of fatty 
oil, which in this case only is contained in the flesh of the fruit 
as well as in the seeds. The presence of a crystalline substance 
xylostein, m. p. 124°, in L. xylosteum was confirmed; it is probably 
the poisonous principle of the berry; and isovaleric acid was found 
in V. opulus. The oils from the different species had the following 
constants : L. xylosteum , saponification number (S), 184*85; iodine 
number (/), 132*8; unsaponifiable (U)> 4*9%; oxygen taken up 
during drying (O), 12%; L. nigra (S), 156*53; (/), 101*4; (U), 
21*6%; (O), 8*2%; n 23 1*494; V. opulus (S), 192*3; (/), 108*0, 
(17), 2*3%; (O), 7*1%; n™ 1*484, d 16 * 0*9252; V. lantana , (S), 
192*5; (/), 121*0; (0), 7*3%; n 2 * 1*486; Sambucus nigra (S), 190*0; 
(/), 157*8; (U), 4*5%; (0), 15*1%; n 23 1*485; d 15 ’0*9407; S. 
racemosa (S), 190*8; (/), 162*0; (17), 0*6%; (0), 16*0%; n™° 
1*485; d lb * 0*934; Symphoricarpus racemosa (/), 131*8. E. H. R. 

The Structure of the Cotton Hair and its Botanical Aspects. 

Humphrey John Denham {Trans. Text. Inst ., 1922, 13, 99—112).— 
A critical and historical review is given of the microscopy and 
development of the cotton hair, and the facts are discussed in the 
light of modern theories, especially of the nature of cell-walls in 
general. It is suggested that as there are so few real botanical 
abnormalities about cotton, it offers a promising field for the study 
of cell-walls, including the biochemistry of polysaccharide deposition. 

J. C. W. 

The Chemical Constituents of Raw Cotton. Robert 
George Fargher and John Charles Withers {Trans. Text. 
Inst., 1922, 13, 1—16).—An exhaustive review of the present state 
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of knowledge of the ash, wax, protein, pigments, and cellulose in 
raw cotton, with a short account of the behaviour of the minor 
constituents in technical operations. More than one hundred 
references to the literature are cited. J. C. W. 

The Chemical Constituents of Green Plants. XVIII. The 
Acids from the Berry of the Mountain Ash (Pyrus aucuparia ) 
which are precipitated by Lead Acetate. Hartwig Franzen 
and Rudolf Ostertag (Z. physiol. Chem ., 1922, 119, 150—165).— 
On precipitating the acids of the berry of the mountain ash and 
extracting the fraction with ether, malic acid is mainly obtained. 
Traces of citric and succinic acids may also be present. Liebig’s 
statement that this berry contains considerable quantities of 
tartaric and citric acids cannot be confirmed. S. S. Z. 

Tyramine (p-Hydroxyphenylethylamine) as the Active 
Principle of the Drug Semina cardui Marise. Alfred Ull- 
mann (Biochem. Z ., 1922, 128, 402—406).—An aqueous extract 
of the powdered drug was precipitated with phosphotungstic acid 
and the bases were fractionated by Kossel and Kutscher’s process. 
The final filtrate had a strong pressor action, due to the presence 
of tyramine which was isolated by extraction with amyl alcohol 
and identified by its benzoyl derivative and colour reactions. 

H. K. 

Classification of Soil Moisture. F. W. Parker (Soil Sci. t 
1922, 13, 43—54).—It is shown that the dilatometer method (A., 
1917, i, 510) does not measure different forms of water in soils and 
that soils do not contain a considerable quantity of inactive or 
unfree water. Investigations on the rate of evaporation of water 
from soils, the vapour pressure at different moisture contents, the 
equilibrium relations with seeds, and depression of the freezing 
point due to solid material yielded results which did not indicate 
the presence of different forms of water in soils. Although the 
old classification of soil moisture into hygroscopic, capillary, and 
gravitational water has certain objections it seems to be the best 
yet offered. W. P. S. 

Relation of the Phosphoric Acid of the Soil to Pot Experi¬ 
ments. G. S. Fraps (Texas Agr. Exp. Stat. Bull., 1920, 267). — 
Soils which contain more than the average amount of total nitrogen 
tend to give higher yields of phosphate to crops than soils con¬ 
taining the same quantities of active phosphate, but the average 
amounts of total phosphate and nitrogen. Soils containing the 
same amounts of active phosphate tend to withdraw larger amounts 
of phosphate when these soils have a higher nitrogen content and 
a higher total phosphate content. When the soils are arranged 
in groups according to the amounts of phosphate withdrawn by 
the crops in the pot experiments, there is a relationship between 
the amount of phosphate removed from the soil and the active 
phosphate in the soil, the correlation coefficient for the active 
phosphate being 0*57, and for total phosphate 0*45. The presence 
of lime introduces a complication. Chemical Abstracts. 
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Migration of a Double Linking. Josfi Puyal {Anal. Fis. 
Quim ., 1922, 20, 80—83).—ZsoAmyl alcohol (y-methylbutanol) was 
dehydrated at 400°, using, as a catalyst, a preparation of infusorial 
earth. The amino-alcohol prepared from the resulting hydro¬ 
carbon by way of the bromohydrin was identical with the base of 
stovaine, namely, methylethyldimethylaminomethyl carbinol. This 
alcohol and the corresponding bromohydrin are ordinarily derived 
from p-methyl-A a -butylene, CH 2 *CMe*CH 2 Me. The dehydration of 
the alcohol used must thus have produced this hydrocarbon and 
not the expected p-methyl-A0-butylene. It is supposed that 
y-methyl-A a -butylene, CHMe 2 *CH!CH 2 , is first formed, and that 
the p-methyl-A a -butylene results from a rearrangement at the 
temperature of the reaction by means of a series of alternate 
hydrations and dehydrations. G. W. R. 

Conversion of Allyl Alcohol into Glyceryl Chloro- and 
Bromo-hydrins. John Read and Eric Hurst (T., 1922, 121, 
989—999). 

The Action of Acetylene on the Sodium Derivatives of 
Ketones and the Preparation of Dialkylethinylcarbinols. 

R. Locquin and Sung Wouseng (Compt. rend., 1922, 174, 1427— 
1429).—When acetylene is passed into a solution of a methyl 
ketone in an inert solvent containing sodium ethoxide or sodamide, 
an acetylenic tertiary alcohol is obtained, but with very poor 
yield (cf. Ruzicka and Fomasir, A., 1919, i, 193). The yield is 
much improved if the sodium derivative of the ketone is first 
prepared by means of sodamide and then into this material in 
ether or benzene the acetylene is passed under pressure. In 
addition to the required tertiary alcohol, a small amount of a 
hydrocarbon and some bi-tertiary acetylenic y-glycol of the type 
OH*CRR'*C;C'CRR'*OH, is obtained. Thus from methyl isohexyl 
ketone, methylisohexylethinylcarbinol , b. p. 83—85°/10 mm. and 
187—188°/760 mm., giving an allophanate , m. p. 114—115°, is 
obtained, together with some methylethylimhexylcarbinol , b. p. 92— 
93°/15 mm., and its allophanate, m. p. 110—111°, and the two 
stereoisomeric forms of a bi-tertiary acetylenic y-glycol , b. p. 183— 
184°/12 mm., of which the a-form has m. p. 66—68°, and the 
6-form has m. p. 35°. From methyl nonyl ketone the products are 
methylnonylcarbinol , b. p. 127—128°/11 mm., its allophanate, methyl - 
ethylnonylcarbinol, b. p. 131—134°/14 mm., and the a- and 6-forms 
of the y-glycol, b. p. 237—238°/10 mm., and having m. p. 91—92° 
and 70—71°, respectively. Dipropyl ketone yields dipropylethinyU 
carbinol , b. p. 69—71°/12 mm., eZi 1 0*8691, n D 1*4443, and its allo¬ 
phanate, m. p. 143°, dipropylethylcarbinol , b. p. 78—79°/16 mm., and 
its allophanate, m. p. 124°, and the y-glycol [fy-dipropyl-A'-decinene- 
vol* cxxn. i. * 
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fy-diol], b. p. 174°/18 mm., m. p. 118—110°. Methyl tert.-bntyl 
ketone gives rnethyltert.butylethinylcarbinol, b. p. 142—144°, tf 4 
0*8806, njy 1*4441, and its allophanate , m. p. 156°, methylteTt.butyl- 
eihylcarbinoly b. p. 152°, and its allophanate, m. p. 134—135°, and 
the y-glycol, b. p. 148—150°/14 mm., of which the a-form has 
m. p. 88—89° and the p-form m. p. 78°. W. G. 

The Unsaturated Reduction Products of Sugars and their 
Transformations. IV. A Glucoside-like Derivative of a 
Simple Hydroxyketone, 8-Acetyl-n-butyl Alcohol. The Con¬ 
stitution of Fructose. Max Bergmann and Arthur Miekeley 
(Ber., 1922, 55, [J3], 1390—1403).—In a previous communication 
(this vol., i, 227), it has been shown in the cases of a- and p-methyl- 
glucodesoside and a- and p-methylglucosides that substances of 
similar constitution may possess very varying degrees of stability 
and that conclusions with respect to the finer structure of sub¬ 
stances which are based on their comparative stability are par¬ 
ticularly liable to error. The point appears to be of particular 
importance for the chemistry of the sugars, and is to be elaborated 
in a series of papers, of which this is the first. 

The relationships of 8-acetyl- n- butyl alcohol and its semi-acetal 
have been investigated. The parent substance is characterised by 
the extreme readiness with which it reacts with methyl alcohol 
in the presence of acids, which in concentration even as low as 
A/2000 bring about quantitative acetalisation at the atmospheric 
temperature in a short time. In this respect, 8-acetyl-w-butyl 
alcohol is more reactive than any aldehydic or ketonic alcohol 
which has been investigated. As is to be expected, the hydrolysis 
of the semi-acetal is effected with unusual ease by dilute aqueous 
acids (the same is true of y-acetylpropyl alcohol). The observations 
have considerable interest with reference to the structure of sucrose, 
in which the 1 : 2-oxide structure has been postulated (cf. Haworth 
and Law, T., 1916, 109, 1344), as a result of the comparison of 
sucrose and its hydrolytic products with ethylene oxide and similar 
unstable systems. The properties of acetylbutyl alcohol semi¬ 
acetal show that the ready hydrolysis observed with sucrose is 
not by any means necessarily dependent on the presence of the 
ethylene oxide ring, and that further investigation of the structure 
of the fructose residue is necessary. 

8 - Acetyl - n-butyl alcohol, COMe-CH 2 -CH 2 -CH 2 -CH 2 -OH, or 

OH-CMe<^_*£2 2 >CH 2 , has df 1 0072, nf, 14438. It is trans- 

formed by methyl-alcoholic hydrogen chloride into the correspond- 

CH *CH \ 

ing semi-acetal, OMc*CMc<Cq_ - 2 -ch!> ch 2’ a mobile, very volatile 

liquid, with a marked odour of camphor, b. p. 76°/99 mm., d'P 
0*94702, df 0*94642, d? b 0*94445, 1*4275, ng 1*4272, nf,* 1*4264, 

which can also be prepared in a similar manner from the anhydride 

of S-acetyl-w-butyl alcohol, CMe^Q^Qg 2 ^CH 2 . The velocity of 

the former reaction is measured by determining the amount of 
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unchanged alcohol after given intervals, this being effected by 
treatment with a known quantity of acetic anhydride dissolved in 
pyridine, and final estimation of unused acetic acid. The rate of 
the latter reaction is measured by treating a known amount of 
the solution of the anhydride in methyl alcoholic hydrogen chloride 
with an excess of aqueous hydrogen carbonate solution, oxidising 
the unchanged anhydride with an excess of an ethereal solution of 
perbenzoic acid, and estimating the excess of the latter by titration 
of the iodine liberated after addition of potassium iodide. 

The velocity of hydrolysis of the cyc/oacetal in water and aqueous 
hydrochloric acid has also been examined. The method adopted 
consists in making the experimental solutions alkaline with potass¬ 
ium carbonate after given intervals of time and extracting them 
thoroughly with ether. After removal of the latter, the residue is 
acetylated with acetic anhydride in the presence of pyridine. The 
excess of acid anhydride is destroyed by water, the solution is 
exactly neutralised by sodium hydroxide, and the amount of acetyl 
present estimated by hydrolysis. 

The a8-structure of the oxygen bridge in glucal has been largely 
adopted on account of its sensitiveness towards acids and the 
coloration it gives with a pine shaving. Since it is found that 
these reactions are also shared by y- acetyl- n -butyl alcohol and 
y ; acetyl-n-propyl alcohol, the furoid structure can no longer be 
regarded as established, and further examination of the ring system 
of glucal and the related glucosides and polysaccharides is necessary. 

H. W. 

The Autoxidation of Ethyl Ether. A. M. Clover (J. Amer. 
Chem. Soc ., 1922, 44, 1107—1118).—Ethyl ether absorbs oxygen 
from the air very slowly at first with the formation of a peroxide 
by direct addition. The rate of peroxidation becomes much greater 
in time owing to the catalytic influence of acetaldehyde, which is 
formed by the spontaneous decomposition of the peroxide. To 
this peroxide the author assigns the constitution 0Et*CHMe*0*0H, 
which is most in accord with the properties of the compound. 
The active oxygen content of the pure peroxide is approximately 
that required for a substance formed by the addition of one molecule 
of oxygen to one molecule of ether, half the added oxygen being 
active. The peroxide is formed directly by the action of oxygen 
on ether. It is volatile and decomposes, especially under the 
influence of light, with the formation of carbon dioxide, methane, 
acetaldehyde, and alcohol. With acidified water, it reacts yielding 
hydrogen peroxide quantitatively. The peroxide is acidic in 
character. It is shown that hydrogen peroxide is not a primary 
product of the oxidation of the ether. W. G. 

Action of Dichloroethyl Ether, CH 2 Cl*CHCl*OEt, on the 
Mixed Magnesium Derivative of Allyl Bromide. R. Lespieau 
(Bull. Soc. chintz 1922, [iv], 31, 412—414).—By the action of 
dichloroethyl ether on magnesium allyl bromide in ethereal solution, 
e-chloro-S-ethoxy-i^-pentene, CH 2 ChCH(OEt)'CH 2 »CH!CH 2 , b. p. 
158—158-5°, d 17 0*967, »g 1*44, is obtained amongst other products, 
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the yield being small. On bromination it gives a -chloro-Se-dibromo- 
^-ethoxypentane, b. p. 143—144°/16 mm., d™ 1*630, nf, 1*5115. 

W. G. 

Hydrate of Ethylene Oxide. A. Mazzucchelli and R. 
Armenante ( Oazzetia , 1922, 52, i, 338—346).—Investigation of 
the freezing-point diagram of the system water-ethylene oxide 
shows that this oxide forms only one hydrate, C 2 H 4 0,7H 2 0, m. p. 
12*8:t0*l o . The hydrate forms large, transparent, tabular crystals 
or aggregates of radiating needles, apparently of the triclinic system, 
and exhibits a marked tendency to give supersaturated aqueous 
solutions. Its formation is accompanied by considerable con¬ 
traction and if, as is usually assumed, the molecules of ordinary 
ice are dimeric and those of ice formed under pressures exceeding 
2000 atmospheres monomeric, the water in ethylene oxide hydrate 
exists as simple molecules. T. H. P. 

Organic Derivatives of Selenic Acid. Julius Meyer and 
Walter Wagner ( Ber ., 1922, 55, [JS], 1216—1222).—In continu¬ 
ation of their work on the similarity of selenic and sulphuric acids 
(cf. Meyer and Wagner, this vol., ii, 372), the behaviour of selenic 
acid towards organic substances has been examined. Close 
analogies are again found, but the organic derivatives of selenic 
acid are distinguished by a much greater liability to internal 
oxidation, whilst, also, selenic acid appears in some instances to 
exert a powerful condensing action. 

Methyl selenate , Me 2 Se0 4 , is prepared as a yellow liquid, d 26 1*652, 
n 1*4316, by the action of methyl iodide on silver selenate. It 
could neither be caused to crystallise nor distilled without decom¬ 
position. It deposits selenium at the atmospheric temperature. 
It is hydrolysed readily by aqueous acids or alkalis. It can be 
used as a methylating agent in the same manner as methyl sulphate. 
Ethyl selenate is prepared similarly; it has d 26 1*501, n 1*4445. 
Propyl selenate could not be obtained by the action of propyl 
iodide on silver selenate. 

Methyl hydrogen selenate is an exceedingly unstable substance 
the lead and potassium salts of which are described; they decom¬ 
pose very readily. Ethyl hydrogen selenate and its lead, stron¬ 
tium, and potassium salts are too unstable to be analysed. Similar 
observations are recorded with n -propyl hydrogen selenate and its 
lead, strontium, calcium, and potassium salts. 

Potassium phenyl selenate, K0 # Se0 2 *0Ph, colourless leaflets 
which are moderately stable toward air, is prepared by the action 
of potassium pyroselenate on a concentrated aqueous solution of 
potassium phenoxide; it is decomposed by hydrochloric acid into 
phenol and selenic acid. 

The action of selenic acid on phenol is very energetic and proceeds 
differently from that of sulphuric acid. It was not found possible 
to isolate a phenolselenonic acid from the products of the change, 
which appear to consist of complex substances of unknown 
constitution. 

Concentrated selenic acid oxidises aniline with explosive violence; 
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by mixing the substances in the presence of ether, aniline selenate 
is obtained as a very unstable, colourless salt. ^ H. W. 

The Auto-oxidation of Organic Sulphur Compounds. 

Marcel DelIspine (Compt. rend., 1922, 174, 1291—1293).—A few 
further experiments on the auto-oxidation of organic sulphur 
compounds are described (cf. A., 1910, i, 295, 545, 612; 1911, ii, 
1061; 1912, ii, 509) in which it is shown that only a very small 
amount of the organic vapour is oxidised and the action ceases 
long before either the oxygen or the organic compound present is 
used up. It is suggested that these organic sulphur compounds 
act as their own anti-oxygens (cf. Moureu and Dufraisse, this vol., 
i, 250). W. G. 

The Chlorinated Dialkyl Sulphides. William Jackson 
Pope and James Leonard Brierley Smith (T., 1922, 121, 1166— 
1170). 

The Sulphilimines, a New Class of Organic Compounds 
containing Quadrivalent Sulphur. Frederick George Mann 
and William Jackson Pope (T., 1922, 121, 1052—1055). 

Bromination of Acids in the a-Position. Charles Frederick 
Ward (T., 1922, 121, 1161—1165). 

Studies of the Constitution of Soap Solutions. Sodium 
Behenate and Sodium Nonoate. Oriel Joyce Flecker and 
Millicent Taylor (T., 1922, 121, 1101—1109). 

The Effect of High Concentration of Salt on the Viscosity 
of a Soap Solution. Annie Millicent King (J. Soc. Chem. 
Ind ., 1922, 41, 147—148).—The addition of increasing quantities 
of salt to a solution of sodium palmitate containing 0*5 gram-mol. 
in 1 kilo, of water was accompanied by a rapid increase in the 
viscosity, which, however, reached a very decided maximum of 
10*5—10*6 C.G.S. units with a concentration of sodium chloride of 
0 5N. On further addition of sodium chloride, the viscosity pro¬ 
gressively declined to a value of 1*95 at a salt concentration of 
0*88JV, at which point the liquid commenced to form two hetero¬ 
geneous layers preliminary to the formation of curd. The pro¬ 
gressive addition of potassium chloride to potassium oleate solution 
caused a similar transition from a clear, mobile liquid to a stiff, 
transparent jelly, a clear, viscous liquid, and finally two liquid 
layers and curd separation. It is evident that this behaviour is 
general for soap solutions. G. F. M. 

The Co-ordination Forms of Glycerides. Ad. Grun 
(Oesterr. Chem. Ztg ., 1922, 25, 73—74; cf. this vol., i, 420).—A 
further reply to Klimont (this vol., i, 517). H. W. 

The Unsaturated Fatty Acids of Egg Lecithin. P. A. 

Levene and Ida P. Rolf (J . Biol Chem., 1922, 51, 507—513).— 
In view of the results obtained with liver lecithin (cf. this vol., 
i, 424), egg lecithin has now been investigated. On hydrolysis, 
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this yields three unsaturated acids, namely, oleic, linolic, and 
arachidonic. Egg lecithin differs from liver lecithin in containing 
only a small proportion of highly unsaturated fatty acids. 

E. S. 

C 18 Fatty Acids. IV. A Rearrangement of the Benzilic 
Acid Type in the Aliphatic Series. Ben H. Nccolet and 
Alfred E. Jurist (J. Amer. Chem. Soc ., 1922, 44, 1136—1141).— 
When 0i-diketostearic acid, obtained by the oxidation of 0i-di- 
hydroxystearic acid with chromic acid, is fused with potassium 
hydroxide at 160° 6i -dihydroxy stearic acid and a-hydroxy-a- 
octylsebacic acid are obtained. This is taken as evidence that 
0i-diketostearic acid is an intermediate product in the formation 
of a-hydrpxy-a-octylscbacic acid from 0i-dihydroxystearic acid 
by fusion with potassium hydroxide (cf. Le Sueur, T., 1901, 79, 
1313). This is probably the first recognised benzilic acid rearrange¬ 
ment of a compound of the type R*CH 2 *CO*CO*CH 2 R'. In the 
fusion of the diketo-acid with potassium hydroxide as described 
above pelargonic and azelaic acids are also formed by a modified 
Cannizzaro reaction. 

Methyl Oi-diketostearate , m. p. 55°, and ethyl Oi-diketostearate , 
m. p. 50°, are described. W. G. 

The Esterification of Ethyl Hydrogen Diethylmalonate and 
of Diethylmalonic Acid. Philippe Dumesnil (Bull. Soc. chim., 
1922, [iv], 31, 419—420).—In the esterification of ethyl hydrogen 
diethylmalonate by boiling alcoholic hydrochloric acid, a certain 
amount of ethyl a-ethylbutyrate is obtained along with the ethyl 
diethylmalonate. In the esterification of diethylmalonic acid under 
similar conditions, only a small amount of the ethyl ester is 
obtained,. the main product being ethyl hydrogen diethylmalonate 
with a trace of ethyl a-ethylbutyrate. W. G. 

The Formation of Malic Acid. John Morris Weiss and 
Charles R. Downs (J. Amer. Chem. Soc., 1922, 44, 1118—1125).— 
A preliminary study of the equilibrium between maleic, fumaric, 
and malic acids in aqueous solutions over the temperature range 
140—200°. At the lower temperature, in aqueous solution, an 
equilibrium exists among the three acids, but at the higher tem¬ 
perature maleic acid substantially disappears and the equilibrium 
is between fumaric acid and malic acid. Further, at the higher 
temperature approximately the same end-point is reached whether 
starting with maleic, fumaric, i-malic, or Z-malic acid. Malic 
acid does not appear to be necessarily an intermediate product 
in the transformation of maleic acid to fumaric acid. By simple 
boiling at atmospheric pressure, malic acid solutions are practically 
unchanged. 

For the detection of small amounts of maleic acid in mixtures 
with fumaric and malic acids, the solution is saturated with respect 
to fumaric acid at 25°, and then the maleic acid is converted into 
fumaric acid by the addition of bromine and under the influence 
of the light from a mercury vapour quartz lamp The solution 
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is again brought to 25° and well stirred, and the amount of fumaric 
acid separating is estimated. W. G. 

The Configuration of the Simple a-Hydroxy-acids. Karl 
Freudenberg and Fritz Brauns ( Ber ., 1922, 55, [J8], 1339— 
1352).—It has been shown by Freudenberg (A., 1914, i, 924) that 
Z-malic acid is configurationally related to d-glyceric and d-lactic 
acids in the grouping -CH(OH)*COoH. Since, further, the relation¬ 
ship of tartaric acid to dextrose has been established, it is only 
necessary to effect a definite transformation of tartaric acid to 
malic acid in order to complete the steric series of a-hydroxy-acids. 
The reduction of d-tartaric acid to d-malic acid has been effected 
previously, but the yields are minimal and the conditions are 
such that a Walden inversion might readily occur. The relation¬ 
ship of the two acids is, however, placed beyond doubt in the 
following manner. 

Methyl d -tartrate is converted by a slight excess of acetyl 
chloride in the presence of methyl acetate into methyl acetyl-&- 
tartrate , m. p. 83—84°, [a]}} -f- 7-40° in aqueous solution. The 
latter is transformed by thionyl chloride in the presence of dry 
chloroform and anhydrous pyridine into methyl acetyl chloro- 
malate, [a]^ + 3*1°, which is probably stereochemically not quite 
uniform by reason of a partial inversion at the halogenated 
carbon atom. The ester is hydrolysed at the atmospheric tem¬ 
perature by a saturated solution of hydrogen chloride in methyl 
alcohol (96%) and subsequently by aqueous hydrochloric acid 
(d 1*19), after which the aqueous solution of the acid is allowed 
to remain in contact with a zinc rod wrapped with a platinum 
wire until combined chlorine can no longer be detected. After 
purification through the lead salt, crystalline d -malic acid is 
obtained in 80% yield. It has [a]‘,l g yellow -f- 2*18° in water 
(8*1%) — 1-84° in water (54-5%), + 5-90° in acetone and + 30*60° 
in pyridine, these values being in close harmony with those of 
Z-malic acid quoted in the literature for the sodium D-line. The 
acid is identified further by conversion into the bisphenylhydrazide 
and amide. 

The communication also contains a theoretical discussion of 
the regularities in steric series, the configuration systems of the 
simple hydroxy-acids and the monoses, and their mutual relation¬ 
ships, for details of which the original must be consulted. 

H. W. 

Sativic Acid. Erich Reinger (Ber. deut. Pharm. Ges., 1922, 
32, 124—131).—The progressive elimination of hydroxyl groups 
from sativic acid (tetrahydroxystearic acid) prepared by the 
oxidation of linoleic acid, was carried out by heating the acid 
with 60% sulphuric acid whereby 1 mol. of water was eliminated, 
and the unsaturated acid produced was converted by hydro¬ 
genation into trihydroxy stearic acid. By repeating the operation 
with this acid, a dihydroxy-unsaturated acid and finally dihydroxy- 
stearic acid were obtained, from which a monohydroxy-unsaturated 
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acid and monohydroxystearic acid were prepared. The consti¬ 
tution of each of the unsaturated acids was determined by an 
examination of their oxidation products, and that assigned by 
Eckert (A., 1917, i, 317) to sativic acid, based on the products 
obtained from it by the action of an oxidising alkali fusion, was 
confirmed, namely 

CH 3 -[CH 2 ] 4 -CH(0H)-CH(0H)-CH 2 -CH(0H)-CH(0H)-[CH 2 ] 7 -C0 2 H. 
The position of the double bonds in linoleic acid follows accordingly. 
The preparation and properties of the following substances are 
described: Trihydroxy-unsaturated acid , C^H^Og, prepared by 
the elimination of 1 mol. of water from sativic acid, a thick, dark 
yellow oil of unpleasant odour which is converted by oxidation 
into the lactone of a trihydroxydecoic acid and by hydrogenation 
into i\/A-trihydroxystearic acid, a solid, white substance, m. p. 
134—135°; from which the dihydroxy-unsaturated acid , C 18 H 34 0 4 , 
was obtained as a reddish-yellow oil. On oxidation, this substance 
gave azelaic acid as one of its degradation products, and on hydro¬ 
genation it was converted into A y -dihydroxy stearic acid, identical 
with that obtained by Hartley from liver and heart fat (J. Physiol ., 
1909, 38, 353). The further elimination of 'water from this 
dihydroxystearic acid was achieved by heating with sulphuric-acetic 
acid, and the hydrogenation of the product gave the already known 
A-hydroxystearic acid, m. p. 80°. G. F. M. 

A Property of Ethyl Tartrate. Thomas Stewart Patterson 
(T., 1922, 121, 1042—1044). 

Racemic Acid in Solution. Stuart Wortley Pennycuick 
(J. Amer. Chem. Soc.> 1922, 44, 1133—1136).—The author has 
measured the interfacial tensions between aqueous solutions of 
(a) d-tartaric acid, ( b ) Z-tartaric acid, and (c) racemic acid and the 
following inert liquids : toluene, paraffin, and a solution of camphor 
in benzene. The results show that there is no measurable difference 
in interfacial tension against the several inert liquids between 
the d- and the Z-acid, but the curve for the racemic acid shows a 
marked divergence from that of the active acids. These results 
point to the existence in solution of the racemic acid molecule. As 
the dilution increases, the curves indicate an increasing dissociation 
of the racemic acid into the d- and Z-forms. W. G. 

Some Transformations of Ethyl y-Bromo-ay-dicarboxy- 
glutaconate. Franz Faltis and Carla Ruiz de Roxas 
(Monatsh.y 1921, 42, 459—470).—It was hoped that, by removing 
hydrogen bromide from the y-bromo-ay-dicarboxyglutaconic 
ester prepared by Guthzeit and Hartmann (A., 1910, i, 386) 
it would be possible to obtain ethyl allenetetracarboxylate, 
C(C0 2 Et) 2 .’CIC(C0 2 Et) 2 . This hope was not realised, but a number 
of new products were obtained. The bromo-compound was 
prepared by brominating the copper salt of ethyl dicarboxyglutacon- 
ate in chloroform solution. The bromodicarboxyglutaconic ester 
decomposes slowly when heated on the water-bath. Attempts to 
remove hydrogen bromide by heating the compound with diethyl- 
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aniline (method of Crossley and Le Sueur) were unsuccessful. When 
distilled in a vacuum, bromodicarboxyglutaconic ester decomposed 
into ethyl bromide and a lactonic compound which was proved to 
be triethyl y-hydroxy-<xy-dicarboxyglutaconolactone, 

co>Et-c:c‘H^ 

J 0 .o> c ( c ° 2 Et ) 2 * 

It distils at 212—216°/16 mm. as a green, fluorescent oil, crystal¬ 
lising in star-shaped crystals, m. p. 28—30°. In its intense 
fluorescence it resembles the structurally similar methylamino- 
citraconic methylimide and ethyl aminocyanofurancarboxylate, 
the only other known fluorescent aliphatic compounds. When 
the lactone is treated with alcoholic potassium hydroxide or 
potassium ethoxide, the lactone ring is not ruptured, but a carb- 
ethoxyl group is split off with a molecule of carbon dioxide and the 
enol potassium salt of diethyl y-hydroxy-Oi-carboxyglutaconolactone 
C0-C(C0 2 Et). 

0*CH(C0 obtained. It forms a copper salt, lustrous, 

orange needles, losing water of crystallisation at 105°, m. p. 195° 
(decomp.). When ethyl bromochcarboxyglutaconate is treated 
with potassium ethoxide, it appears to behave in a similar manner 
to the above lactonic ester, losing a carbethoxy-group and carbon 
dioxide and leaving a product which gives an intense bluish-violet 
coloration with ferric chloride, and forms a green copper salt 
containing bromine. E. H. R. 


Steric Transformations with a-Sulphonedialiphatic Acids. 

R. Ahlberg (Ber. y 1922, 55, [ B ], 1279—1281).—A preliminary 
communication due to the recent publication by Fitger (this vol., 
i, 107, 108). 

The same a-sulphonedibutyric acid, S0 2 (CHEt*C0 2 H) 2 , m. p. 
152°, is obtained by the oxidation of meso-, r-, or optically active 
a-thiodibutyric acids with potassium permanganate. The experi¬ 
ments with /-a-thiodibutyric acid, however, prove that a certain 
amount of optically active a-sulphonedibutyric acid exists in the 
freshly oxidised solution which becomes inactive in the course of 
a few hours. Preliminary experiments show that the a-sulphone¬ 
dibutyric acid, m. p. 152° (which is thus proved to be the racemic 
form), can be resolved into its optical components by brucine in 
aqueous solution; the /-acid undergoes auto-racemisation when 
dissolved in water, the undissociated acid being affected more 
slowly than its ions. 

Similar results are obtained with a-sulphonediisovalerie acid, 
which, however, is rather more stable optically than its lower 
homologue. H. W. 

Preparation of Formaldehyde or its Polymerides from 
Mixtures of Carbon Monoxide and Hydrogen. Ernest 
Joseph Lush (Brit. Pat. 180016).—When mixtures of carbon 
monoxide and hydrogen in suitable proportions such as may be 
obtained by the purification of “ suction gas ” or water gas, are 
passed rapidly over catalysts prepared, preferably, from a mixture 
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of 4 parts of nickel, 1 part of copper, and 5 parts of alumina, large 
quantities of formaldehyde or its polymerisation products are 
formed, and the residual gas consists mainly of methane and 
hydrogen. The gas is preferably forced through the catalyst at 
an initial temperature of 300—400°, under 10 atmos. pressure, 
at such a velocity as to ensure that the temperature does not fall 
below 160—180° on leaving the catalyst. To promote rapid cooling 
thereafter, the high-pressure gas is allowed to issue from a small 
constriction and is then led into water scrubbers to remove the 
formaldehyde. In order to restore the activity of the catalyst, 
steam is blown through periodically, or, alternatively, it may be 
mixed with the compressed gases. G. F. M. 

Conversion of Active Glyceraldehyde into Active Glyceric 
Acid. A. Wohl and R. Schellenberg (Ber., 1922, 55, [2?], 
1404—1408).—d-Glyceraldehydedimethylacetal, [a]™ + 21*2° in 
aqueous solution, is hydrolysed by aqueous A/10-sulphuric acid 
and the solution is oxidised with yellow precipitated mercuric oxide 
in the presence of barium hydroxide. A dextrorotatory barium 
glycerate, having [a] 1 ,? + 8*45° in aqueous solution is thereby 
obtained. Since the active glyceric acids rotate in the opposite 
sense to their salts it follows that d-glyceraldehyde is genetically 
related to Z-glyceric acid. H. W. 

Bisulphite Compounds of Oximinoketones and Glyoximes. 

C. Gastaldi and G. Braunizer (Gazzetta, 1922, 52, i, 307—316).— 
The action of sodium hydrogen sulphite on chloroximinoacetone 
yields : (1) a compound, C 3 H 5 0 5 N01SNa, which loses the S0 3 Na 
group quantitatively as sulphurous acid when heated with dilute 
hydrochloric acid. This behaviour is that of bisulphite compounds 
having the S0 3 Na group united to a carbon atom, so that the formula 
of the above compound is probably S0 2 Na*0*CMe(0H)*CCKN0H; 
(2) a compound which results from further action of the sodium 
hydrogen sulphite and subsequent decomposition, crystallises in 
cubes, and is free from nitrogen and chlorine. This compound has 
not been obtained pure, but when treated with phenylhydrazine in 
dilute acetic acid, it yields a compound, C 9 H 9 0 2 N 3 , which is reduced 
by sodium amalgam to phenylhydrazineacetic acid, ammonia, and 
aniline, and hence appears to be 2-phenyl-1 : 3-dihydro-1 : 2 : 3- 
triazole-4-carboxylic acid; under similar conditions, 2-phenyl- 
1 :2 : 3-triazole-4-carboxylic acid (cf. Pechmann, A., 1891, 1112) 
yields phenylhydrazineacetic and hydrocyanic acids. 

Thus, the action of sodium hydrogen sulphite on oximino¬ 
ketones (cf. A., 1921, i, 602) is exerted principally on the group 

XKNOH, transforming this into the group S0 2 Na*C*NH*OH, and 
hence yielding a derivative of hydroxylamine. In a further stage 
of the action, another molecule of sodium hydrogen sulphite reacts, 
with formation of compounds derivable from either ammonia or 
aminosulphonic acid, 

SOgNa-C-NH-OH+ilaHSOg -> S0 2 Na-C-NH-S0 3 Na+H 2 0. 

An analogous reaction occurs with carbonyl compounds and with 
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certain unsaturated compounds having a double linking between 
two carbon atoms. It may be that the same reaction applies to 
compounds with a double linking between oxygen and nitrogen 
and that the interaction of nitrous acid and sodium hydrogen 
sulphite may be explained by assuming that the *NIO group of the 
acid behaves similarly to the ICIO of carbonyl compounds, the 
ICIN* of oximinoketones, and the ICICI of some unsaturated com¬ 
pounds, so that the initial product is hydroxylaminohydroxysul- 
phonic acid, S0 3 Na*N(0H) 2 ; from the latter, by further action of 
one or two molecules of sodium hydrogen sulphite, hydroxylamine- 
disulphonic and the so-called nitrilosulphonic acids would result. 
An analogous interpretation may be given to the formation of the 
compound KoSOo,2NO, to which Raschig ascribes the structure 
Ko4(NO)-S(?K. 3 

The compound S0 2 Na*O t CMe(OH)*CClINOH forms small, colour¬ 
less rhombohedra and decomposes when either dissolved in water 
or exposed to tho air. 

The acid C 9 H 9 0 2 N 3 (see above) is obtained in colourless needles 
containing benzene of crystallisation, and when freed from benzene 
has m. p. 178—179° (evolution of carbon dioxide). 

The analogous acid , C 9 H 8 0 2 N 3 Br, obtained when p-bromophenyl- 
hydrazine is used in place of phenylhydrazine, forms pale yellow, 
lustrous laminae, m. p. 185° (evolution of carbon dioxide). 

The compound 80 2 Na-0-CMe(CHIN0H)-NH-S0 3 ]Sra, and the 
corresponding potassium compound, obtained when methylglyoxime 
is treated with sodium (potassium) hydrogen sulphite solution 
saturated with sulphur dioxide, form colourless needles containing 
water of crystallisation, give yellow solutions in dilute alkali 
hydroxide solutions, and do not yield insoluble compounds with 
nickel salts. When treated with phenylhydrazine, they give 
methylglyoxal phenylosazone, and when heated with 10% sulphuric 
acid solution, small proportions of oximinoacetone. 

When the sodium hydrogen sulphite compounds of oximino¬ 
ketones and of methylglyoxime are hydrolysed by means of 10% 
hydrochloric acid, the SO*Na group united to carbon is eliminated 
as sulphurous acid, and that united to nitrogen as sulphuric acid. 
Since these reactions are almost quantitative, the proportions of the 
S0 3 Na group combined in tho two ways may be estimated. 

T. H. P. 

Dioximes. II. G. Ponzio and G. Ruggeri ( Gazzetta , 1922, 
52, i, 289—301; cf. this vol., i, 17).—If, in accordance with the 
Hantzsch-Wemer hypothesis, the isomerism of the a-dioximes is 
attributed to the different relative positions occupied in space 
by the two hydroxyl groups, the properties of methylacetylglyoxime 
(dimethyltriketone a-dioxime) not only indicate no choice between 
the four possible configurations, but fail also to explain the behaviour 
of this compound towards nitrogen tetroxide. Indeed, whereas 
the latter dehydrogenates a-dioximino-derivatives, 
NOHICR-CR'INOH, 

giving the corresponding peroxides (furoxans), R*C 2 N 2 0 2 -R', it 

z* 2 
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converts methylacetylglyoxime into a keto-fi-nitrolcoximc, namely, 
a-oximino-p-i^-nitrole-y-ketopentane, NOH!CMe 9 CAc^N 2 0 3 . Hence 
the two oximino-groups of methylacetylglyoxime are not equivalent 
and as a similar phenomenon is encountered with other a-dioximes, 
but only for one form of them, there can be no question in this 
case of geometrical isomerism. 

Three configurations are possible for a-oximino-P-i/'-nitrole-y- 
ketopentane according as the structure of the N 2 0 3 group is repre¬ 
sented by :C(N0)-N0 2 , :c:N- 0*N0 2 , or :c:N 0;N0 2 . When this 
compound is treated with aqueous ammonia, it gives rise to methyl- 
aminoglyoxime, which is probably formed as the result of the follow¬ 
ing reactions : (1) The hydrolysis, 0H*NICMe*C(N0)(N0 2 ) , C0-CH 3 + 
H 2 0 —> 0H-N:CMe-CH(N0)-N0 2 +CH 3 -C0 2 H; (2) the isomeris¬ 
ation —> 0H'N.*CMe*C(N0 2 ).*N*0H, and (3) substitution of the 
nitro-group of the methylnitroglyoxime by the amino-group, 
N0H:CMe-C(N0 2 ):N0H +NH 3 —> NOH:CMe-C(NH 2 ):NOH +HN0 2 . 
The first of these reactions has been already observed with the 
amylketo-^-nitrole, N 2 0 3 ICEtAe, which yields propylnitrolic and 
acetic acids when treated with potassium hydroxide solution 
(Ponzio, A., 1899, i, 667). The third stage, replacement of a 
nitro- by an amino-group by the action of ammonia, is very common 
with aromatic polynitro-derivatives, and is met also in the con¬ 
version of phenylnitroformaldehyde arylhydrazones into the corre¬ 
sponding hydrazidines, 

N0 2 -CPh:N-NHAr+NH 3 -> NH 2 * CPh IN’NH Ar +HN0 2 
(Ponzio, A., 1910, i, 443, 699). Further, the compound obtained 
when a-oximino-P-^-nitrole-y-kotopentane is treated with ammonia 
is identical with the one formed by replacement of the chlorine 
atom of chloromethylglyoxime by the amino-group, 

NOHICMe-CCllNOH+NHg -> NOH:CMe-C(NH 2 ):NOH, 
and is undoubtedly methylaminoglyoxime, which is both an a-di- 
oxime and a primary amine. 

Acetylmethylglyoxime forms a diacetyl derivative, an internal 
anhydride, and a trioxime, and may be regarded as an equilibrated 
mixture of the tautomeric nitroso-oxime, NOHICMe*CHAcNO, 
and a-dioxime, NOHICMe*CAc!NOH. The first of these formulae 
indicates how the action of nitrogen peroxide may yield a-oximino- 
p-nitroso-p-nitro-y-ketopentane, whilst the second explains (1) the 
acetylation by the action of acetic anhydride in the cold to a 
compound which, when heated, loses a molecule of water and forms 

acetylmethylfurazan, ° H3 '§“§ Ac + H 2 0, 

and (2) the formation, by the action of hydroxylamine, of dimethyl - 
triketonetrioxime, NOH!CMe*C(NOH)*CMe!NOH, in which, as will 
be shown later, three oximino-groups undoubtedly exist. Thus, it 
must be assumed that the hydrogen atom of the p-oximino-group 
is mobile and may migrate from the oxygen to the carbon with 
consequent isomerisation of the group NOHIC'CINOH into 

noh:c-ch-no. 1 1 

The p-oximic group of acetylmethylglyoxime is the one which 
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pre-exists in oximinoacetylacetone (dimethyltriketone (3-monoxime), 
from which the dioxime is formed by the action of hydroxylamine. 
If it is assumed that the oximic hydrogen of oximinoacetylacetone 
also is mobile and may migrate from the oxygen to the carbon, 
NOH:CAc 2 NOCHAc 2 , it is possible easily to explain its con¬ 


version into derivatives of 4-nitrosopyrazole, 


N< CH-C-NO 


by 


treatment with hydrazine, phenylhydrazine, semicarbazide, etc. 
(cf. Wolff, Bock, Lorentz, and Trappe, A., 1903, i, 210; Sachs 
and Alsleben, A., 1907, i, 356). Thus, if oximinoacetylacetone 
behaves as ay-diketo-p-nitrosopentane, the action of hydrazine 
should yield the hydrazone, the latter then losing the elements 
of water according to the scheme : 


CHo-C-ONO CH 3 -C—■-C-NO 

H | N-NH-CMe 

N-NHH OCMe 


giving 4-nitroso-3 : 5-dimethylpyrazole. 

Acetylmethylglyoxime, best prepared by treating oximino¬ 
acetylacetone in the cold with the theoretical proportion of 
hydroxylamine hydrochloride and with sodium acetate in highly 
concentrated aqueous solution, forms elongated laminae, often 
rectangular and sometimes united in pennate aggregates, m. p. 
141° (decomp.), and dissolves in concentrated sulphuric acid with 
an emerald-green coloration and in sodium hydroxide solution 
without coloration. The low melting point, 128°, given by Wolff 
is due to the fact that the compound undergoes alteration when 
heated with water or with an organic solvent containing water. 
In aqueous solution, it does not attack nickel, cobalt, copper, or 
iron, or react with salts of these metals. Its diacetyl derivative, 
C 9 H 12 0 5 N 2 , forms white prisms, m. p. 77—78°, and yields methyl- 
acetylfurazan when heated with water. 

a-Oximino-fi-^-nitrole-y-Jcctopentane, C 5 H 7 0 6 N 3 , crystallises in 
white prisms, m. p. 102—103° (decomp.), and dissolves without 
coloration in cold concentrated sulphuric acid, giving a solution 
from which it is precipitated on addition of water. It is stable 
in the air, but decomposes rapidly, with evolution of nitrous fumes, 
when kept in a closed vessel. Even weak bases hydrolyse it with 
rupture of the carbon atom chain between the i/'-nitrolic and 
carbonyl groups; the first products are acetic acid and methyl- 
nitroglyoxime, these then undergoing further changes, the nature 
of which varies with the base used. When treated in aqueous 
suspension with silver carbonate, it yields carbon dioxide and 
silver nitrite. 

Aminomethylgly oxime, NOH!CMe*C(NH 2 )!NOH, prepared by 
treating the preceding compound wdth aqueous ammonia and 
purified by precipitation of its nickel derivative and removal of 
the! nickel from the latter as potassium nickelocyanide, forms 
white needles or laminae, m. p. 183—184° (partial sublimation), 
and in*aqueous solution attacks nickel, cobalt, iron, and copper, 
slowly at the ordinary temperature and rapidly at about 100°* 
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The nickel salt, (C 3 H 6 0 2 N 3 ) 2 Ni,H 2 0, forms orange-red laminae and 
becomes anhydrous at 130°. The dibenzoyl derivative, C 16 Hi 6 0 4 N 3 , 
crystallises in white needles, m. p. 206°. The hydrochloride , 
C 3 H 7 0 2 N 3 ,HC1, forms white prisms, m. p. 170° (evolution of gas). 

Acetylmethylfurazan, C 5 H 6 0 2 N 2 , forms a colourless liquid with a 
suffocating odour, heavier than water, b. p. 154*5°/742*8 mm., 
and yields methylfurazancarboxylic acid when oxidised with 
permanganate. The oxime , CgHjOgNg, crystallises in white laminae, 
m. p. 86°, and forms an acetyl derivative, C 6 H 6 ON 2 INOAc, crystal¬ 
lising in long, white needles, m. p. 60—61°, and a benzoyl derivative, 
Ci 2 Hn0 3 N 3 , crystallising in white prisms, m. p. 120—121°. The 
hydrazone, C 6 H 6 ON 2 !N*NH 2 , forms white prisms, m. p. 120°, with 
previous softening, the phenylhydrazone , C n H 12 ON 4 , straw-coloured 
needles, m. p. 117°, and the semicarbazone, C 6 H 0 O 2 N 5 , whito 
prisms, m. p. 232°. 

Dimethyliriketonetrioxime (pyS -trioximinopenlane), 
NOH:CMe-C(:NOH)-CMe:NOH, 

the first compound of its class, purified by means of its nickel 
compound, forms white prisms, m. p. 175° (decomp.), dissolves in 
concentrated sulphuric acid and in alkali hydroxide solutions 
without coloration, and in aqueous solution readily attacks compact 
nickel, cobalt, copper, and iron. Under the action of acetic 
anhydride and fused sodium acetate, the (3-oximino-group undergoes 
acetylation, whilst the other two oximino-groups unite with loss 
of water, the resulting compound being the acetyl (derivative of 


methylacetylfurazanoxime, ^ *^^ ^C*CMeINQAc. The nickel salt, 


(C 5 H 8 0 3 N 3 ) 2 Ni, crystallising in orange-red prisms or needles, turns 
brown without melting at about 260°, and dissolves in alkali 
hydroxide or ammonia solution, giving an orange-red solution; it 
is of the type of compounds considered by Tschugaev (A., 1905, i, 
743; 1908, i, 554; T., 1914, 105, 2187) as characteristic of the 
so-called syn-forms of the a-dioximes, being derived from two 
molecules of the trioxime by replacement of two atoms of oximinic 
hydrogen by an atom of nickel. Other a(3y-trioximes yield analogous 
nickel derivatives. The tribenzoyl compound, C 26 H 21 0 6 N 3 , forms 
white prisms, m. p. 191—192°. T. H. P. 


Croconic Acid and Leuconic Acid. B. Homolka ( Ber. y 
1922, 55, [J5], 1310—1311).—Leuconic acid is hydrolysed by cold, 
aqueous sodium carbonate solution to glyoxal and sodium mes- 

oxalate, whereby its constitution, is established. The 

LU'vjU 

position of the two hydroxyl groups in croconic acid remains 
undecided. H. W. 


The Preparation of Pure Galactose. G. Mougne (Bull 
Soc. Chim. Biol., 1922, 4, 206—208).—When prepared by Clark’s 
method (A., 1921, i, 647), galactose is probably contaminated with 
dextrose. In the method described, dextrose is removed from 
the mixed monosaccharoses obtained by the hydrolysis of lactose 
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by fermentation with top yeast. The galactose, which is un¬ 
attacked, is recrystallised from 75% alcohol. E. S. 

The Action of Ammonia and of Amino-compounds on 
Reducing Sugars. I. The Action of Ammonia on Dextrose 
and Lsewilose. Arthur R. Ling and Dinshaw Rattonji Nanji 
( J . Soc. Chem. Ind., 1922, 41, 151— 155t). —Dextrose unites with 
ammonia at 35° to form an additive compound, glucose-ammonia , 
C 6 H 12 0 6 ,NH 3 , probably OH-CH 2 -[CH-OH] 4 -CH(OH)-NH 2 , analogous 
to aldehyde-ammonia, which can be isolated as a pale amber- 
coloured, friable mass by evaporating the solution in a vacuum 
at a temperature not exceeding 37—38°. It is extremely hygro¬ 
scopic, and even in the solid state gives off ammonia. It reduces 
alkaline copper and silver solutions in the cold with the formation 
of a mirror. In solution, it is dissociated, for the specific rotatory 
power is the same as that of the sugar freed from ammonia. An 
aqueous solution of the sugar was obtained from glucose-ammonia 
by aspirating air through it. The sugar could not be crystallised, 
but it reduced potassium permanganate in the cold, which has 
been shown to be a property of the so-called y-glucose. Its specific 
rotatory power [ak+4-4 0 , and it was shown to be a mixture of 
aldose and ketose in equilibrium, the point of equilibrium being 
changed according to the reaction of the solution, and in A/4 
hydrochloric acid 100% aldose is present. Laevulose when treated 
with ammonia is partly converted into aldose and this unites with 
ammonia, the solution behaving in every way similarly to the 
product from dextrose. When the ammonia is removed from the 
solution a similar mixture of aldoses and ketoses in equilibrium is 
obtained. G. F. M. 

Preparation of Complex Iron Compounds of the Phosphoric 
Esters of Higher Aliphatic Polyhydroxyl Compounds. 

Farbenfabriken vorm. F. Bayer & Co. (D.R.-P. 338735; from 
Chem. Zentr ., 1921, iv, 1223).—Phosphoric esters of polyhydroxyl 
compounds are treated with iron compounds in the presence of 
alkalis. The calcium salt of leevulose diphosphoric acid by reaction 
with oxalic acid, sodium hydroxide, and ferric chloride gives the 
normal iron salt of the ester, a white powder insoluble in water. 
By the action of 33% sodium hydroxide solution on the normal 
salt, a deep reddish-brown solution is obtained, from which, after 
the addition of 95% ethyl alcohol, the complex iron salt separates 
as a dark brown oil which may be obtained as a dark brown powder 
by agitation with absolute alcohol. It contains phosphorus 6-26%, 
sodium 11*48%, and iron 15*12%. The complex iron salt of lsevu- 
lose-monophosphoric acid is a brown powder containing phosphorus 
5*27%, sodium 9*87%, and iron 14*11%. The complex iron salt 
of sucrose monophosphoric acid contains phosphorus 4*89%, 
sodium 4*01%, and iron 12*21%. The complex iron salt of mannitol 
monophosphoric acid contains phosphorus 3*82%, sodium 11*40%, 
and iron 20*83%. The compounds are slightly soluble in water 
with alkaline reaction. Phosphorus is in organic combination. 
The products have therapeutic uses. G. W. R. 
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Chemistry of Starch. V. Methyl and Acetyl Products of 
the 11 Polyamyloses. ,, Hans Pringsheim and Walter Persch 
( Ber ., 1922, 55, [2?], 1425—1433).—The conversion of tetra-amylose 
into octamethyltetra-amylose has been described previously 
(Pringsheim and Persch, this vol., i, 113); the third hydroxyl 
group could not, however, be methylated, and it was therefore 
suggested tentatively that it was concerned in the union of the 
diamylose complexes in tetra-amylose. This does not appear to 
be the case, since octamethyltetra-amylose is converted readily by 
acetic anhydride and pyridine into the corresponding tetra-acetate , 
(C 6 H 7 0 6 Me 2 Ac) 4 , hexagonal rods which darken without melting at 
120°, [ocjj? +118*62° in ethyl alcohol. Diamylose resembles tetra- 
amylose in that it is converted by successive treatment with methyl 
sulphate and sodium hydroxide and methyl iodide and silver oxide 
into tetramethyldiamylose , hexagonal plates which do not melt 
below 200°, [aj|5 +143*74° in ethyl alcoholic solution. Attempts 
to methylate the third hydroxyl group w r ere unsuccessful. 

The behaviour of the polyamyloses of the P-series towards 
methylation is peculiar. With hexa-amylose, reducing action 
towards Fehling’s solution is observed after a single treatment 
with methyl sulphate and sodium hydroxide, although the solution 
was not at any time acidic. With triamylose, the phenomenon 
was first noticeable after the first methylation with silver oxide 
and methyl iodide and became more marked after a second treatment 
with the same reagents. 

The author’s method of acetylation with acetic anhydride and 
pyridine permits without depolymerisation the conversion of the 
slimes obtained by the degradation of starch with Bacillus maccrans , 
into hexa-amylose dodcca-aceiate , aggregates of minute needles, 
which shrinks at 135°, but does not melt definitely below 215°, 
[ajp +95*77°, [a]j5 +95*77°, when dissolved in glacial acetic acid. 
It is converted by alcoholic potassium hydroxide solution into the 
initial material, which is thus characterised as oc-hexa-amylose. 

H. W. 

Chemistry of Starch. VI. Polyamyloses. Hans Pring¬ 
sheim and Diamandi Dernikos (Ber., 1922, 55, [B], 1433— 
1445).—The acetylation of polyamyloses with acetic anhydride 
and pyridine has been extended to a-tetra-amylose, which, as 
expected, yields a -tetra-amylose dodeca-acetate, [C 6 H 7 0 2 (0Ac) 3 ] 4 , 
needles, [a]i> +115*8° in glacial acetic acid solution, the molecular 
weight of which has been determined in benzene and bromoform. 
It is reconverted by alcoholic potassium hydroxide solution into 
a-tetra-amylose, the identity of which is established by the deter¬ 
mination of its molecular weight. The application of this method 
of acetylation to polyamyloses of the P-series has led to surprising 
results, since p-hexa-amylose is thereby converted into the same 
triamylose nona-acetate, [C 6 H 7 0 2 (0Ac) 3 ] 3 , [a]\« +117*9° in glacial 
acetic acid solution, as was obtained previously by acetylation in 
the presence of zinc chloride; a possible explanation of the un¬ 
expected dlepolymerisation is found in the fact that the experi- 
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menial conditions, by reason of the sparing solubility of the 
initial material, were necessarily more drastic than those adopted 
with the members of the a-series. 

Karrer has recently expressed the opinion that p-hexa-amylose 
is not depolymerised by acetylation in the presence of zinc chloride, 
in which case Pringsheim’s triamylose must be merely de-acetylated 
p-hexa-amylose (this vol., i, 435). Karrer’s arguments are criticised 
in detail. Reasons are advanced for considering that data obtained 
from the action of acetyl bromide on polysaccharides are completely 
unsatisfactory in the quantitative form given to them by Karrer. 
The compounds of triamylose with the alkali hydroxides have, 
according to Karrer, the formula C 12 H2o0 10 ,NaOH. It is pointed 
out that a compound prepared in accordance with Karrer’s direc¬ 
tions by the precipitation of a solution of p-hexa-amylose in aqueous 
sodium hydroxide (10%) with alcohol had the composition, 
(C 6 H 10 O 5 ) 3 ,NaOH, but great value cannot be placed on the results 
of analyses of these substances, since their alkali content is greatly 
dependent on the experimental conditions. Hydrolysis of tri¬ 
amylose acetate with sodium ethoxide followed by thorough wash¬ 
ing of the precipitate with absolute alcohol gives a substance, 

* (C 6 H 10 O 5 ) 3 ,NaOH. Contrary to Karrer’s observations, p-hexa- 
amylose invariably contains a higher percentage of water of 
crystallisation than triamylose. The solubilities of the two 
substances in water are not identical ; as concordant result of 
two different methods, the solubility of triamylose in water at 
20° is 1*3 by weight and 1*34% by volume, the corresponding 
figures for p-hexa-amylose being 2-4 and 2*65. Contrary to Karrer, 
the optical activity of triamylose is lower than that of p-hexa- 
amylose. A revision of the crystalline forms of triamylose and 
p-hexa-amylose confirms Karrer’s observation of their identity. 
Attempts to determine the molecular weight of triamylose in 
boiling water were unsuccessful, since a true solution could not 
be obtained. 

Measurements of the crystals of diamylose, triamylose, and 
P-hexa-amylose, tetra-amylose, and a-hexa-amylosc are recorded. 

H. W. 

Chemistrv of Starch. VII. Relationship of the a- and 
p-Polyamyfoses to the Content and Integument Substance of 
the Starch Granule. Hans Pringsheim and Kurt Goldstein 
(Ber., 1922, 55, [R], 1446—1449).—It has been shown by Samec 
and his co-workers that starch can be separated by electrodialysis 
of its solutions into erythroamyloses and amyloamyloses. The 
close relationship of these substances to the p- and a-amyloses is 
illustrated. 

The erythroamyloses give a brown and the amyloamyloses a 
blue coloration with starch; the iodine additive compounds with 
P-polyamyloses are brownish-red whereas those with a-poly- 
amyloses are green when dry, but become blue when moistened. 
The erythroamyloses and amyloamyloses have [a] D +195 to 196° 
and +189°, respectively; the P-polyamyloses are more highly 
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active than the a-compounds, the respective specific rotations 
being +152° to 158° and +132° to 136°, respectively. The mole¬ 
cular weights of the erythroamyloses and amyloamyloses are 
approximately 130,000—140,000 and 80,000; the ratio is approxi¬ 
mately 3:2, which is the same as for the fundamental tri- and 
di-amyloses of the (3- and a-polyamyloses. Fermentation of the 
amylopectins and amyloses by Bacillus macerans shows that 
p-polyamyloses are obtained in larger yield from the erythro-, 
a-poly-amyloses from the amyloamyloses. Iodine unites more 
readily with amyloamyloses than with erythroamyloses; similarly, 
the fractional addition of iodine to a solution containing oc-tetra- 
amylose and p-hexa-amylose results in the initial precipitation of 
green needles of the a-tetra-amylose compound, followed by brown¬ 
ish-red prisms of tri-iodo-hexa-amylose, the yields and separation 
being highly satisfactory. 

The optical activity of glycogen and its behaviour towards 
B. macerans allies it closely to the electrolyte-freo amylopectins; 
an exact determination of its molecular weight (which has been 
found by methods of little trustworthiness to be 140,000) is, how¬ 
ever, necessary before it can be regarded definitely as an erythro- 
amylose. H. W. 

Constitution of Polysaccharides. IV. Inulin. James 
Colquhoun Irvine, Ettie Stewart Steele, and Mary Isobel 
Shannon (T., 1922, 121, 1060—1078). 

Inulin. II. Inulin and Glycogen. Hans Pringsheim and 
Max Lassmann ( Ber ., 1922, 55, [I?], 1409—1414).—Redetermin¬ 
ations of the molecular weight of inulin acetate dissolved in glacial 
acetic acid by the method of Barger as modified by Rast.have 
confirmed the previous measurements, but the process cannot be 
applied in the cases of the acetates of glycogen and soluble starch. 
The method does not appear to be practicable for the determination 
of molecular weights exceeding 3000. 

Glycogen is transformed by acetic anhydride in the presence 
of pyridine into glycogen acetate , C 12 H 16 0 8 , m. p. 165° (indefinite), 
Mis +159-6° when dissolved in pyridine; when hydrolysed by 
alcoholic potassium hydroxide, it gives a white, pulverulent glycogen, 
which is coloured brownish-red by iodine and is hydrmysed in the 
same manner as the initial glycogen by “ fermasol D.S.” (a prepara¬ 
tion containing diastase). 

Starch which had been rendered soluble by being heated at 
190° in the presence of glycerol and did not reduce Fehling’s 
solution was converted into its acetate. The product differs from 
glycogen acetate, whereas the same substance is prepared by the 
methylation of soluble starch or glycogen (Karrer, this vol., i, 11). 

The differing behaviour of starch and glycogen towards iodine 
has been ascribed by Karrer (Zoc. cit.) to the presence of impurities. 
This is regarded as improbable since the de-acetylated starch and 
glycogen acetates retain their characteristic properties towards 
iodine. H. W. 
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Inulin. III. Hans Pringsheim and Alexander Aronowsky 
( Ber ., 1922, 55, [J5], 1414—1425).—Inulin, in the solid condition 
and in its colloidal solution, is a product of the association of a 
trebly polymerised anhydro-trifructose. In the latter, the fructose 
residues are not present in the same form as in fructose stable in 
solution [with butylene oxide oxygen bridge], but exist as the 
so-called y-fructose which probably contains an ethylene oxide 
ring. The ready hydrolysis of inulin, and particularly of tri-fruc¬ 
tose, thereby receives an explanation. 

In previous communications (Pringsheim and Aronowsky, A., 
1921, i, 545; Pringsheim and Lassmann, preceding abstract), it has 
been shown that inulin triacetate is fundamentally composed of 
nine fructose residues. The proof of the identity of the inulin 
regenerated from the acetate with the original inulin was obtained 
from Rontgen spectrographio observations. Attempts to confirm 
this identity by fermentative hydrolysis with Penicillium glaucum 
have led to interesting results since the properties of the ferment 
are found to depend largely on the conditions of its culture. From 
the same specimen of Penicillium three cultures are obtained, 
the first of which, nourished with sucrose, does not hydrolyse inulin, 
whereas the second, nourished with natural inulin, hydrolyses the 
latter, but not de-acetylated inulin acetate, whilst the third, 
nourished with artificial inulin, hydrolyses both inulins. It is not 
considered that these observations afford a proof of the different 
degrees of polymerisation in the two products. 

Previous attempts to hydrolyse inulin with ferments or acids 
have never led to the isolation of a di- or tri-saccharide, and 
renewed efforts in this direction are now recorded. The action of 
phenylhydrazine acetate on an aqueous solution of inulin leads 
mainly to the production of glucosazone, but indications are also 
obtained that a second osazone which is soluble in hot water is 
formed; it could not, however, be isolated in quantity sufficient 
for further experiment. 

The acetolytic degradation of inulin cannot be effected with 
acetic anhydride and sulphuric acid, since the products are too 
readily carbonised. A suitable acetylating mixture is secured by 
using glacial acetic acid (2 parts) and acetic anhydride (1 part) for 
each part of inulin; the inulin acetate thus obtained could not 
be caused to solidify. When, however, it is dissolved in absolute 
alcohol and treated with sodium ethoxide, it gives trifructose sodium , 
((LH 10 O 6 ) 3 ,NaOH. The reducing power of the latter towards 
Fenling’s solution is approximately one-third of that of fructose 
sodium. The corresponding trifructose cannot be precipitated by 
the addition of alcohol to solutions of trifructose in water which 
have been neutralised with acetic acid. Attempts to prepare a 
derivative of it did not meet with success, since phcnylbenzyl- 
hydrazine gave only fructosephcnylbenzylhydrazone. 

Inulin sodium has the composition (C 6 H 10 O 6 ) 3 ,NaOH, whether 
obtained by precipitating a solution of inulin in aqueous sodium 
hydroxide (10%) with alcohol or by the hydrolysis of inulin acetate 
with sodium ethoxide. The sparingly soluble barium inulin is 
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constituted similarly. It is, however, pointed out that the method 
first mentioned for the isolation of the additive compounds of 
polysaccharides and sodium hydroxide is untrustworthy; the 
sodium content of such substances depends entirely on the concen¬ 
tration of the sodium hydroxide solution, from which they are 
precipitated by alcohol or on the quantity of water with which they 
are treated for the removal of adherent sodium hydroxide. H. W. 

An Alkali-soluble Modification of Cellulose. Emil 
Knoevenagel and Hedwig Busch (Cellulosechemie , 1922, 3, 42— 
60).—When viscose cellulose is subjected to acid hydrolysis under 
conditions equivalent to those employed for the preparation of 
Girard’s hydrocellulose, it yields a product which is completely 
soluble in cold 8% sodium hydroxide solution, even after drying, 
and is reprecipitated practically without loss on neutralisation. 
This alkali-soluble cellulose may also be prepared at the ordinary 
temperature by treating viscose cellulose containing from 2 to 11% 
of moisture with dry hydrogen chloride. The conversion does not 
take place if the cellulose is completely dried. Alkali-soluble 
cellulose contains 8*3% of hygroscopic moisture as compared with 
11*0% for viscose cellulose, and has the formula (C 6 H 10 O 5 ) 3 ,H 2 O; 
it has the unusually high “ copper value ” of 12*5—14*0, and forms 
a phenylhydrazone of indefinite properties containing 4*3% of 
nitrogen. It has no acid reaction (towards phenolphthalein); 
when heated with dilute alkali hydroxides it gives a yellow color¬ 
ation; when boiled with calcium hydroxide for eight hours, it 
loses 50% in the form of soluble products, but, unlike oxy- and 
hydro-cellulose under similar treatment, it behaves as a uniform 
substance, in that the copper value ” of the residue is substantially 
the same of that of the original material. It resembles viscose 
cellulose in the fact that it is not readily acctylisable by the usual 
methods, but it yields a benzoate with the greatest of ease; this 
is completely soluble in chloroform. 

The capacity to form alkali-soluble cellulose is determined by the 
nature of the previous modification of the cellulose and by the 
residual affinities released thereby. The formation is proportional 
to the “ hydration value 99 of the modified cellulose before hydro¬ 
lysis, as determined by Schwalbe’s method (difference between 
the copper values before and after boiling with 5% sulphuric acid 
for fifteen minutes). Ordinary hydrocellulose and cellulose regen¬ 
erated by saponification of cellulose acetate will not yield the 
alkali-soluble product. Viscose cellulose yields it most readily; 
strongly mercerised cotton or wood cellulose, on subsequent hydro¬ 
lysis, yields up to 20%, and the yield may be increased by the 
more severe action of hot concentrated alkali hydroxides. Wood 
cellulose when heated for several hours at 140° in an indifferent 
medium, such as xylene or glycerol, gives substantial yields of 
alkali-soluble cellulose after subsequent hydrolysis, but the presence 
of a little moisture during the preliminary heating treatment is 
essential to ensure the desired type of modification [cf. J. Soc. Chem. 
Ind. t 1922, 458a]. J, F. B. 



ORGANIC CHEMISTRY. 


I. 637 


Behaviour of* Oxidised Cellulose. Edmund Kwecht and 
F. P. Thompson ( J . Soc. Dyers and Col., 1922, 38, 132—136).— 
Oxidation of cotton cellulose with potassium permanganate in 
the presence of cold dilute sulphuric acid showed that in the initial 
stages the consumption of oxygen was approximately proportional 
to the formation of aldehydic or ketonic groups, as measured by 
the increase in the “ copper value ” of the oxidised products. 
After the expenditure of half an atomic equivalent of active oxygen, 
however, the increase in “ copper value ” with further oxidation 
was very small and, since the more highly oxidised products were 
to a large extent soluble in alkali hydroxide solution, it is inferred 
that the later stages of oxidation are complicated by formation 
of carboxylic acid groups. Acetylation of the original and oxidised 
celluloses under identical conditions indicated that the oxidised 
cellulose was esterified more slowly than the original and suffered 
considerable hydrolysis to products soluble in water. On nitration 
under identical conditions, the oxidised cellulose yielded products 
containing in all cases less nitrogen than the nitrates from the original 
cellulose. Hence it would appear that there is a definite suppression 
of active hydroxyl functions as the result of oxidation, although 
this loss is not accurately proportional to the quantity of oxygen 
consumed. [See also J. Soc. Ckem. Ind., 1922, July.] J. F. B. 

The Spontaneous Oxidation of Lignin, Natural Humus 
Material and Coal and the Influence of Alkali thereon. 

Hans Schrader (Brennstojf-Chemie, 1922, 3, [ii], 161—167).—It 
has been shown previously that lignin is almost completely oxidised 
to humic acids by heating with sodium hydroxide solution to 200° 
under pressure. In order to obtain evidence more directly bearing 
on the possibility of the humus fraction of coal being a decom¬ 
position product of lignin, this oxidation was investigated at atmo¬ 
spheric temperature and pressure. A weighed quantity of lignin 
was placed in a flask covered with 5A 7 -sodium hydroxide solution, 
the flask filled with oxygen, tightly corked, and allowed to remain 
for forty-six hours. It was then opened, water added, and the whole 
contents filtered. The humic acids were precipitated from the 
filtrate by acidification and warming, washed, and dried at 105° 
in a current of carbon dioxide. They amounted to 9*4% of the 
(pure) lignin used. The acid filtrate on evaporation to dryness 
and extraction of the residue with ether yielded a crystalline 
substance. If the flask was filled with nitrogen instead of oxygen, 
oxidation proceeded much more slowly, and stopped when 2*3% 
of humic acids had been formed. A repetition of the above oxid¬ 
ation lasting eight months with 375 grams of pure lignin yielded 
192*5 grams of undissolved organic material, 103*5 grams of humic 
acids, 10*3 grams of non-volatile acids soluble in ether (including 
1*62 grams of succinic acid, 0*47 gram of oxalic acid, 0*26 gram 
of isophthalic acid (?), and an indeterminate quantity of higher 
benzenecarboxylic acids), and 6*1 grams of non-volatile acids soluble 
in alcohol. The 62*3 grams loss includes acetic acid, formic acid, 
water, and carbon dioxide. 
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The comparative rates of absorption of oxygen by lignin, pine 
wood sawdust, lignite, cellulose (filter-paper), and coal, each of 
them as a finely divided suspension in 5 A-sodium hydroxide solu¬ 
tion, were next determined, over a period of a thousand hours 
with regular shaking, the oxygen being measured from a gas burette. 
The volume absorbed by 1 gram of substance ranged downwards 
in the order mentioned above from 82 c.c. with lignin to 6*7 c.c. 
for coal. In no case had absorption ceased after a thousand hours’ 
treatment, and it was further shown that the absolute results 
obtained varied with the degree of shaking. The methoxyl content 
of the humic acid produced in this way was much lower than that 
of the original lignin, a point of similarity to natural humic acid. 
The part played by the sodium hydroxide in these oxidations may, 
it is suggested, be filled in nature by lime or ammonia, whilst 
bacterial action may also be of importance. The analogy is 
discussed at length. C. I. 

The Colloids Arabic Acid and Arabic Acid plus Gelatin. 

F. W. Tjebackx (Pharm. Weekblad , 1922, 59, 574—589).— 
The precipitation of gum and gelatin together from a mixture of 
solutions, in presence of very dilute acids, occurs for values of p 1£ 
between the isoelectric points; for gelatin in presence of hydro¬ 
chloric acid, this point is about 1X 10~ 4 HC1 (Hardy), for arabic 
acid in presence of hydrochloric acid, the isoelectric point is found 
to correspond with about 2x 10~ 3 HC1. 

Arabic acid, prepared by repeated precipitation with alcohol 
and long dialysis, containing no calcium or chlorine, and only 
0*1% ash (K 2 C0 3 ), has an equivalent weight 1210, agreeing with 
O’Sullivan’s molecular weight 2418. The formula HAAH is sug¬ 
gested, A being the arabic acid anion. The molecule can be 
imagined, on the hypothesis of Duclaux, to be (nHA)AH, where 
w=l; instead, therefore, of being regarded as a typical colloid, 
gum really approaches the crystalloid. 

By Kohlrausch’s method, the conductivity at 18° (K X 10~ 4 ) 
was found to be 8*7. From the alteration of the conductivity on 
neutralisation, the acid appears to act as a moderately strong 
monobasic acid. The degree of dissociation of the salts has been 
measured, but it is extremely difficult to remove traces of electro¬ 
lytes, which interfere with the determinations; there appears to 
be no true dissociation constant. The dissociation of the potassium 
and sodium salts decreases with dilution, passing through a minimum 
value. S. I. L. 

The Solution of Tetramethylammonium Aluminate. 

JiNDfticn B&EZINA (Chem. Listy , 16, [2], 25—26).—Metallic alu¬ 
minium is dissolved in a solution of tetramethylammonium hydroxide, 
and the conductivity of the solution with varying amounts of 
aluminium is measured. From the measurements thus obtained 
it is deduced that the aluminium hydroxide produced is neutralised 
in the same way as by an inorganic base, and that it acts as a 
monobasic acid, since solution of aluminium ceases when there is 
present 1 mol. of aluminium hydroxide to one of base. The salt 
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thus formed is highly dissociated in solution. The transport 
number for the anion of ortho-aluminic acid is 24 at 0°. R. T. 

The Preparation and Properties of Organic Stanno- and 
Stanni-chlorides. IV. Some Diamine Stannichlorides. 

J. G. F. Druce ( Chem . News, 1922, 124, 310—313).—In continu¬ 
ation of previous work (A., 1919, i, 481), certain diamine stanni¬ 
chlorides have been prepared. Hydrazine stannichloride was 
obtained by mixing stannic chloride and hydrazine hydrochloride 
in hydrochloric acid. Methylenediamine stannichloride , ethylene- 
diamine stannichloride, and propylenediamine stannichloride were 
similarly prepared. Crystallographic data are given for the crystals 
of propylenediamine stannichloride and for m- and p-phenylene- 
diamine stannichlorides. All the diamine stannichlorides described 
are soluble in water with partial hydrolysis and can best be 
crystallised from hydrochloric acid. * W. G. 

The Amino-alcohols. Homologues of Novocaine. E. 

Fourneau and J. Puyal (Bull. Soc. chim ., 1922, [iv], 31, 424— 
435).—Propylene, butylene, and amylene were prepared by passing 
the vapours of the corresponding alcohol over infusorial earth at 
400°. Starting with a commercial amyl alcohol boiling at 128— 
130°, the main product was (3-methyl-A a -butylene. These hydro¬ 
carbons were converted into the bromohydrins by the action of 
bromine water, and these in turn by the action of dimethylamine 
yielded the dimethylamino-alcohols, from which certain derivatives 
were prepared. The following compounds are described : Pro¬ 
pylene bromohydrin. fi-Bromo-y-hydroxybuiane, CHMeBr*CHMe*OH, 
b. p. 63°/lG mm. and 154°, d 1*5016. $-Chloro-y-hydroxybutane , 
b. p. 138—140°, and the corresponding A^- butylene oxide , 
b. p. 56°. oi-Bromo-fi-methylbutan-fi-ol, CH 2 Br*CMeEt # OH, b. p. 
67°/18 mm., d 1*42. cn-Dimethylaminopropan-fi-ol, b. p. 45°/20 mm. 
oi-Diethylaminopropan-fi-ol, b. p. 157°. $-Dimethylaminobutan-y-ol , 
b. p. 53°/18 mm. and 145°. $-Diethylaminobutan-y-ol , b. p. 74°/16 
mm. and 167—174°. a-Dimethylamino-Q-methylbutan-fi-ol , b. p. 
53 0 /18 mm. and 144—146°. From these amino-alcohols certain 
substituted benzoyl derivatives have been prepared, namely: 
Nitrobenzoyloxydimethylaminopropane hydrochloride , m. p. 198°. 
Nitrobenzoyloxydiethylaminopropane hydrochloride , m. p. 187°, and 
the corresponding aminobenzoyl derivative (methylnovocaine), 
m. p. 150—152°. Nitrobenzoyloxydiethylaminobutane hydrochloride , 
m. p. 148°, and the aminobenzoyl derivative, m. p. 172°. The 
derivatives obtained from dimethylaminomethylbutanol were shown 
to be identical with known stovaine derivatives. W. G. 

Preparation of p-Aracyl-a-dialkylaminoethylbutyric Esters. 

Farbwerke vorm. Meister, Lucius, & BrIining (Brit. Pat. 
161539).—Dialkylaminoethyl haloids are caused to react with 
ethyl sodioacetoacetate, and the resulting ketonic acid esters are 
reduced, for example, by means of sodium amalgam to p-hydroxy- 
a-dialkylaminoethylbutyric esters of the general formula, 
0H-CHMe-CH(C0 2 R')*CH 2 -CH 2 -NR 2 , 
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where R is an alkyl group, and R' an alkyl or aryl group. Ethyl 
fi-hydroxy-oi-diethylaminoethylbutyrate is a colourless liquid, b. p. 
135—136°/10 mm., soluble in water to an alkaline solution. When 
heated with an aromatic acid chloride, as, for example, benzoyl 
chloride, the desired aromatic ester is formed, in this case ethyl 
fi-benzoxy-oi-diethylaminoethylbutyrate, which is a colourless oil 
forming a crystalline hydrochloride , m. p. 130—131°, readily soluble 
in water, and possessing valuable local anaesthetic properties. 

G. F. M. 

Explosion of Hydrargyrum Oxycyanatum. E. Merck 
(Phcmn. Zentr.-h., 1922, 63, 232—233).—Mercury oxycyanide is 
liable to explode when ground in a mortar, or rubbed between a 
glass stopper and the neck of a bottle; explosion has also taken 
place when the compound has been mixed with indifferent substances 
by means of a wooden spatula on a wooden board. W. P. S. 

Sulphur Thiocyanate. Hans Lecher and Max Wittwer 
(. Ber ., 1922, 55, [J5], 1481—1482; cf. Lecher and Wittwer, this vol., 
i, 641).—A solution of thiocyanogen in ether reacts readily with 
dry hydrogen sulphide with the separation of sulphur thiocyanate , 
S(SCN) 2 , colourless, pearly leaflets which are decomposed by an 
excess of the gas. The substance decomposes somewhat readily 
when preserved at the atmospheric temperature. When heated 
in an open tube in the water-bath it rapidly darkens and then 
suddenly decomposes with evolution of orange-coloured vapours. 
A solution of it in a mixture of ether and benzene does not react 
with powdered iron, but the violet red colour of ferric thiocyanate 
is immediately developed when a drop of water is added; the 
substance and also disulphur dithiocyanate (following abstract) 
are thus distinguished sharply from free thiocyanogen. H. W. 

Disulphur Dithiocyanate. Hans Lecher and Alfred 
Goebel (Ber. f 1922, 55, [B] } 1483—1495).—Sulphur chloride 
reacts with metallic thiocyanates with the formation of disulphur 
dithiocyanate , but the course of the change is greatly dependent 
on the particular thiocyanate and the solvent. Potassium thio¬ 
cyanate appears to be quite unsuitable and lead thiocyanate is 
not dependable, the reaction being governed by unknown catalytic 
influences. The best and most uniform results are obtained with 
mercuric thiocyanate. If solutions of the compound are desired, 
chloroform or carbon tetrachloride arc conveniently used as solvents, 
since they do not dissolve the mercury salts; if, however, the 
compound is to be isolated, carbon disulphide is to be preferred. 
For its isolation, the solutions prepared in this solvent are cooled 
in a mixture of solid carbon dioxide and acetone; the mother- 
liquor is decanted, the residue is dissolved in ether, from which 
it is frozen out, and the process is repeated as often as necessary. 
A special form of apparatus which permits the necessary filtration 
and manipulation at a low temperature and with the minimum 
exposure to air is described and figured in the text. Disulphjir 
dithiocyanate forms colourless crystals, m. p. —3*3° (corr.), to an 
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odourless, yellow, viscous liquid. It is somewhat unstable and 
shows obvious signs of decomposition after preservation in an 
ice-chest during about two days. At the atmospheric temperature, 
its stability appears to be controlled largely by unascertained 
catalytic influences. When cautiously heated, it becomes suc¬ 
cessively dark yellow and red, and ultimately detonates. It does 
not react with iron in the presence of ether, but immediately forms 
ferric thiocyanate after addition of a drop of water. The isolated 
liquid substance, on the other hand, reacts instantaneously with 
iron. In its initial phase the hydrolysis of disulphur dithiocyanate 
by water appears to be analogous to that of sulphur chloride : 
S 2 (SCN) 2 -f 2H 2 0 —> HOS*S*OH+2HCNS, but reaction proceeds 
subsequently in accordance with the schemes: HOS*S*OH+ 
2HSCN->2S+2H 2 0+(SCN) ? and 3(SCN) 2 +4H 2 0 —> 5HSCN+ 
H 2 S0 4 +HCN. Disulphur dithiocyanate reacts with piperidine in 
the presence of carbon tetrachloride, giving piperidine thiocyanate, 
C 5 H 11 N,HSCN, colourless leaflets, m. p. 96°, and piperidine disulph¬ 
ide, m. p. 64—64*5°, b. p. 160—161°/11 mm. The reaction is 
closely analogous to that which occurs under similar conditions 
between sulphur chloride and piperidine. When dissolved in carbon 
disulphide, sulphur chloride reacts with dimethylaniline in such a 
manner that di-p-dimethylaminophenyl disulphide constitutes 
abput three-quarters of the isolated sulphides, the remainder being 
a mixture of the corresponding mono- and tri-sulphides. With 
disulphur dithiocyanate under similar conditions, the equilibrium is 
displaced in the direction of the mono- and tri-sulphides, which in 
this case compose about two-thirds of the isolated sulphides, the 
remaining third consisting of disulphide. Free sulphur is not 
formed in either reaction. 

It appears therefore that disulphur dithiocyanate is a type of 
sulphur haloid intermediate between sulphur bromide and the 
controversial sulphur iodide. The thiocyano-radicle preserves its 
stability and halogen nature when united to the # S*S* group. H. W. 

Alkylthiol Thiocyanates. II. Hans Lecher and Max 
Wittwer ( Ber ., 1922, 55, [£], 1474—1480; cf. Lecher and Simon, 
A., 1921, i, 414).—The preparation of further examples of alkyl- 
thiol thiocyanates is recorded. The substances appear particularly 
valuable for synthetic purposes, since the negative substituent 
has not a pronounced substituting or de-sulphurising action, as is 
the case with the chlorine atom. They have been applied in the 
preparation of mixed disulphides. 

Ethylthiol thiocyanate , Et*S*S*C:N, is prepared by the action of 
an excess of thiocyanogen dissolved in ether on an ethereal solution 
of ethyl mercaptan : EtSH+(SCN) 2 =Et-S-SCN+HSCN; unused 
thiocyanogen and thiocyanic acid are removed by washing the 
ethereal solution with ice-cold water. It is a colourless liquid, 
b. p. 52°/l-5 mm., with an exceedingly unpleasant odour. It 
is very unstable, and becomes noticeably decomposed when pre¬ 
served during a quarter to half an hour in an ice-chest; it is 
more stable in dry ethereal solution. Phenylthiol thiocyanate like- 
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wise decomposes readily. It cannot be purified by distillation 
in a vacuum, and, at the atmospheric temperature, is a yellow 
liquid which solidifies to a colourless, crystalline solid when strongly 
cooled. $-Naphthylthiol thiocyanate forms small, pale yellow 
crystals, m. p. 64-5—65° (corr.) after softening at 63—64*5°; it 
may be preserved unchanged for several weeks. 

Phenyl ethyl disulphide , EtS'SPh, a colourless liquid with a faint, 
unpleasant odour, b. p. 123°(corr.)/14 mm., df 8 1*1119, is prepared 
by the action of an ethereal solution of thiophenol on a solution of 
ethylthiol thiocyanate in ice-cold ether. fi-Naphthyl ethyl disulphide 
is a pale yellow liquid, b. p. 162°/2 mm. Phenyl p- naphthyl 
disulphide (from p-naphthylthiol thiocyanate and thiophenol) 
crystallises in colourless needles, m. p. 75—76°. H. W. 

Formation of Hydrogen Cyanide from Nitrogen and Hydro¬ 
carbons in the Electric Arc. A. Koenig and W. Hubbuch 
( Z . Elektrochem ., 1922, 28, 202—223).—The formation of hydrogen 
cyanide from acetylene and nitrogen in a water-cooled arc under 
reduced pressure has been investigated. The concentration of 
acetylene was kept very low. Keeping the rate of flow of the 
gas mixture constant (3 litres per hour) the consumption of energy 
by the arc, gas pressure, and composition were systematically 
varied. It is shown that mixtures containing less than 2 vol.% 
of acetylene w r ere quantitatively converted into hydrogen cyanide 
without any formation of carbon. With higher concentrations of 
acetylene, there was a considerable separation of carbon, and the 
yield of hydrogen cyanide was smaller. The energy yield was only 
0*5—T5 grams per kilowatt hour. Further experiments, designed 
to test the possibility of a commercial synthesis of hydrogen cyanide 
from nitrogen and hydrocarbons, were carried out at atmospheric 
pressure in a high tension arc which was rotating in a magnetic 
field. In these experiments, the rate of flow of the gas mixture 
was 10, 20, 50, and 100 litres per hour. The following mixtures 
were passed through the arc : (1) nitrogen with 1—3% acetylene, 

(2) nitrogen with 1—9% of 50% acetylene-hydrogen mixture, 

(3) nitrogen with 1—19% of a 1:2 mixture of acetylene and 
hydrogen, (4) 7:3 nitrogen-hydrogen mixture with 3—11% of 
acetylene, (5) 1:1 nitrogen-hydrogen mixture with 4—12% of 
acetylene, (6) nitrogen with 1—5 6% of ethylene and (7) nitrogen with 
2—15% of methane. The energy and material yields with various 
compositions of the mixtures and various rates of flow are plotted 
on curves. It is shown that with a relatively slow rate of flow, 
that is, with the highest temperature, methane which shows the 
least tendency to deposit carbon gives a practically constant yield 
of 40% hydrogen cyanide irrespective of its concentration within 
the limits 2—11%. Ethylene and acetylene mixed with hydrogen 
show definite maxima in the yields at the point where the deposition 
of carbon commences. Mixtures of pure acetylene with nitrogen 
give a maximum yield of hydrogen cyanide in the region where 
there is a heavy deposition of carbon. With a more rapid rate 
of flow of the gases, the yields are reversed, methane giving a smaller 
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yield than the other hydrocarbons, and in these circumstances 
the yield of hydrogen cyanide from ethylene is much poorer, so 
that high yields may only be obtained when acetylene is used 
with a high rate of flow. Very good yields, both with respect to 
energy and material, are obtained when a mixture of 30% of hydro¬ 
gen and 70% of nitrogen is passed with 7—8% of acetylene at the 
rate of 20 1. per hour through the arc. In this case, there is no 
deposition of carbon. With a very rapid rate of flow (up to 100 1. 
per hour), the energy yield, from mixtures of nitrogen, hydrogen, and 
acetylene, with a great excess of nitrogen, reaches a maximum of 
10—11 grams of hydrogen cyanide per kilowatt hour. J. F. S. 

Simple Cyano- and Cyanuric Compounds. III. Malono- 
nitrile and its Halogenation. Erwin Ott and Bernhard 
Lopmann (Ber., 1922, 55, [fi], 1255—1261).—The bromination of 
malononitrile dissolved in water has been examined by Hesse, 
who isolated a small amount of a crystalline substance, m. p. 123— 
124°, which he considered to be dibromomalononitrile, whilst the 
main product of the action was an oil which could not be purified. 
A repetition of his experiments has led to different results. The 
solid material is shown to be dibromosuccinonitrile; exceptional 
difficulties are encountered in the analysis of this substance, but 
its constitution is placed beyond doubt by its hydrolysis to dibromo- 
succinic acid and reduction of the latter to succinic acid. The 
liquid product consists of dibromomalononitrile, which can be 
purified readily by distillation under diminished pressure. It has 
b. p. 49*2°/10 mm., m. p. +3°. It is a highly reactive substance, 
which is transformed by alkali iodide in neutral aqueous solution into 
the unstable di-iodomalononitrile , and is reduced quantitatively by an 
acidified solution of potassium iodide to malononitrile and iodine. 

The action of chlorine on malononitrile proceeds on similar lines, 
but the dichioro-compound has a marked tendency to unite with 
a further molecule of chlorine, with the formation of a tetrachloride; 
the formation of the latter cannot be avoided by the use of only 
that quantity of chlorine which is theoretically necessary. The 
products obtained are dicMoromalononitrile , a mobile liquid with a 
very intense odour of chloropicrin, b. p. 97°/754 mm., dichloro - 
malononitrile dichloride , b. p. 183—184°/759 mm. (slight decomp.), 
and dicMorosnccinonitrile f monoclinic crystals, m. p. 91°, b. p. 
150°/15 mm. 

Malononitrile can be obtained fairly readily and in considerable 
quantity if the method of Phelps and Tillotson (A., 1908, i, 757) 
is followed for the preparation of ethyl cyanoacetate and the latter 
is transformed into cyanoacetamide (yield 93%) by alcoholic 
instead of aqueous ammonia. It appears to be a useful solvent 
for the determination of molecular weight by the cryoscopic method, 
the mean constant being 50*03. H. W. 

C 18 Fatty Acids. V. Molecular Rearrangements in some 
Derivatives of Unsaturated Higher Fatty Acids. Ben H. 

Nicolet and Joseph J. Pelc {J. Amer. Chem. Soc ., 1922, 44, 
1145—1149).—The unsaturated fatty acids examined readily give 
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hydroxamic acids, as do the aromatic or saturated fatty acids, 
and the following were prepared. Olcohydroxamic acid (cf. Morelli, 
A., 1908, i, 758); elaidohydroxamic acid , m. p. 86°; ricinoleo - 
hydroxamic acid , m. p. 65°; linolohydroxamic acid , m. p. 8—10°; 
oleoacetylhydroxamic acid, m. p. 63°; oleodiacetylhydroxamic acid , 
m. p. 64—65°; elaidoacetylhydroxamic acid , m. p. 84°; elaido - 
diacetylhydroxamic acid, m. p. 82°. These hydroxamic acids undergo 
the Lossen rearrangement with aqueous alkali, the change not 
being affected by the double bond. IJi-tmns-heptadecylenylcarb- 
amide has m. p. 59°, di-cis-heptadecylenylcarbamide has m. p. 92— 
93°, dihydroxyheptadecylenylcarbamide, m. p. 57*5°, was obtained 
from \-acetylricinoleoacety1hydroxamic acid, m. p. 6—8°. 

The Lengfeld-Stieglitz rearrangement of the acetylhydroxamic 
acids with sodium ethoxide also proceeded normally, the corre¬ 
sponding urethane being obtained, trans -Heptadecylenylurethane 
had m. p. 42—43°, and cis -heptadecylenylurethane had m. p. 87—88°. 

The supposed analogous rearrangement to the carbimide by the 
action of acetic anhydride was complicated, however, by the fact 
that a mixture of cis- and Jrarcs-carbimidcs always resulted, which¬ 
ever pure hydroxamic was used. These carbimides could not be 
separated from one another, but were detected by conversion into 
the corresponding urethanes. W. G. 

The Fluorides of Organo-metallic Compounds. II. Lead 
Alkyl and Aryl Fluorides. Erich Krause and Erich Pohland 
(Ber., 1922, 55, [B], 1282—1289; cf. Krause, A., 1919, i, 9; Krause 
and Becker, A., 1920, i, 340).—Lead alkyl fluorides cannot be 
prepared by double decomposition between normal potassium 
fluoride and the necessary lead alkyl haloid, but are obtained by 
the action of hydrofluoric acid on lead trialkyl hydroxides, the 
operations being rendered exceptionally unpleasant by the physio¬ 
logical action of the latter substances. They are considerably 
more stable than the corresponding lead alkyl chlorides, and are 
therefore the most stable lead alkyl haloids; after a few months, 
a slight decomposition is generally evident, which is more marked 
with decreasing weight of the alkyl group. The melting points 
are very high and cannot be observed, since they lie invariably 
above the temperature of decomposition. The lead aryl fluorides 
are prepared by the action of normal potassium fluoride on the 
lead aryl bromides; they are uniformly sparingly soluble and very 
stable substances. 

Lead trimethyl fluoride, PbMe 3 F, is prepared by exactly neutralis¬ 
ing a solution of lead trimethyl hydroxide in alcohol with a mixture 
of hydrofluoric acid (33%) and alcohol and spontaneous evaporation 
of the solution over phosphoric oxide. It crystallises in long, very 
slender needles, d 'J® 3*53, decomp, about 305°. In spite of its high 
temperature of decomposition, it is remarkably readily volatilised, 
giving a vapour with an intensely unpleasant, metallic odour. 
The solubilities of the substance in grams per 100 grams of methyl 
alcohol, ethyl alcohol, benzene, and water at 30° and 50°, respec¬ 
tively, are 8-24 and 99-5; 6*89 and 82-0; 0*028 and 0*87; 5*51 
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and 26*3. Lead iriethyl fluoride forms long, thin, doubly refractive 
prisms, d{* 2*48, decomp, about 240°; its solubilities in methyl 
alcohol, ethyl alcohol, benzene, and water at 30° and 50° are 7-24 
and 90-0; 6-11 and 75-1; 0*185 and 0*60; 1*30 and 7*04. Lead 
tri-n-propyl fluoride crystallises in needles, d\ s 1*56, decomp, about 
235°, its solubilities in methyl alcohol, ethyl alcohol, benzene, and 
water at 30*1° and 50*0°, respectively, being 2*01 and 4*94; 1*21 
and 3*53; 0*055 and 0*082; 0*17 and 0*23. Lead tri-isobutyl 
fluoride forms long, thin, doubly refracting prisms, d] 7 1*50, decomp, 
about 230°; the solubilities in methyl alcohol, ethyl alcohol, benzene, ■ 
and water at 30*0° and 50*0°, respectively, are 1*76 and 2*96; 
1*09 and 2*13; 0*042 and 0*071; 0*12 and 0*18. Lead tri-isoamyl 
fluoride , long, colourless needles, has d\ 7 1*46, decomp, about 251°, 
and the following solubilities in methyl alcohol, ethyl alcohol, 
benzene, and water at 30*1° and 50*0°; 2*34 and 6*32; 1*73 and 
4*55; 0*063 and 0*094; 0*019 and 0*022. Lead triphenyl fluoride 
is prepared by agitating lead triphenyl bromide dissolved in benzene 
with an aqueous solution of normal potassium fluoride. It forms 
colourless, microscopic needles, d\ b5 1*82, decomp, about 318°. 
Its solubilities in methyl alcohol, ethyl alcohol, benzene, and water 
at 30*0° and 50*0° are, respectively, 0*36 and 1*45; 0*15 and 0*24; 
0*080 and 0*092 ; 0*031 and 0*10. Lead tri-p-tolyl fluoride crystallises 
in hair-fine needles, decomp, about 280°. Lead tricyclohexyl 
fluoride forms microscopic spikes, d}f b 1*79, decomp, about 198°. 
One hundred grams of methyl alcohol, ethyl alcohol, benzene, 
and water dissolve 0*66, 0*39, 0*11, and 0*096 gram of the substance, 
respectively, at 30°. H. W. 

Attempt at a Systematic Extension of the Preparation of 
Organometallic Compounds. Application to Ferrous Ethyl 
Iodide. Andr£ Job and Ren£ Reich (Compt. rend., 1922, 174, 
1358—1361). —When ferrous iodide in ethereal solution is boiled 
with zinc ethyl iodide for six hours in the complete absence of air, 
a solution of ferrous ethyl iodide , FeEtl, is obtained. It is quanti¬ 
tatively decomposed by water, giving ethane and ferrous hydroxide, 
and by absolute alcohol giving ethane and ferrous iodoethoxide. 
If ferric chloride is used instead of ferrous iodide, the chloride is 
first instantaneously and quantitatively reduced to ferrous chloride, 
and this is then slowly converted into ferrous ethyl chloride. 

W. G. 

Compounds containing Zinc derived from Additive Pro¬ 
ducts of Oxides of Nitrogen and Olefines. Alfred Schaar- 
schmidt, Maximilian Veidt, and Franz Schlosser (Ber., 1922, 
55, [J3], 1103—1112).—The olefine, obtained by the action of heat 
on j>araffin chlorinated at 150° (cf. Schaarschmidt and Thiele, 
A., 1921, i, 1), forms an unstable additive product with nitrogen 
tetroxide which is reduced by zinc dust and ammonia in alcoholic 
solution to a mixture of an oil containing nitrogen, a solid paraffin, 
and a solid product, which contains one atom of zinc for every 
two atoms of nitrogen. Since the heterogeneous nature of the 
initial material renders the interpretation of the experimental 
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results a matter of great difficulty, the behaviour of cycfohexene 
and cetene under similar conditions has been investigated. The 
crude additive product of cyclohexene and nitrogen tetroxide is 
reduced to a mixture of a liquid , free from zinc, which could not 
be purified satisfactorily, but which appears to have the formula 
C 6 H 11 0 2 N, and an uncrystallisable solid containing nitrogen, 
oxygen, and zinc in the atomic proportion, 2:4:1. It appears 
most probable that the initial additive product is either a nitro- 
nitrite, -CH(N0 2 ) # (pH*0*N0, or a nitroso-nitrate, 
-CH(N0)«9H-0-N0 2 , 

which undergoes partial hydrolysis and reduction to the oxime, 

giving the compound C 6 H 8 <|(^^^q^ 9>C 6 H 8 . If this is 

decomposed by being treated with hydrogen sulphide in glacial 
acetic acid solution, it yields the corresponding hydroxy-oxime 
which resembles closely the zinc-free reduction product. With 
cetene, the results are to some extent similar. The zinc-free liquid 
appears to have the formula CjgH^OgN, whereas the solid 
product , yellow crystals, m. p. (indefinite) 90—93°, has the com¬ 
position (C 16 H 32 0 2 N) 2 Zn. If, however, the latter is cryst* 
repeatedly from ether, it yields a substance , C 32 H 60 O 2 N 2 Zn, m. p. 
80-—81°, which is converted by hydrogen sulphide in glacial acetic 
acid solution into a yellow, crystalline compound , C 16 H 31 ON. It 
appears, therefore, that, in addition to the hydroxy-oxime com¬ 
pound, an unsaturated oxime is also produced which contains 
the oxime group at the end of the chain. 

Cetene--^-nitrositi 3, Cq 2 H 64 0 6 N 4 , colourless crystals, m. p. 85°, is 
obtained by the gradual admixture of solutions of cetene and 
nitrogen peroxide in light petroleum at —15° to —8°. 

Similai series of compounds containing aluminium and mercury 
in place of zinc have also been prepared. H. W. 

The Structure of the Benzene Nucleus. I. Intra-nuclear 
Tautomerism. Christopher Kelk Ingold (T., 1922, 121, 
1133—1143). 

The Structure of the Benzene Nucleus. II. Synthetic 
Formation of the Bridged Modification of the Nucleus. 

Christopher Kelk Ingold (T., 1922, 121, 1143—1153). 

The Influence of some Substituents in the Benzene Ring 
on the Mobility of Chlorine in the Side-chain in its Relation 
to the Problem of Substitution in the Benzene Ring. 

S. C. J. Olivier (Rec . trav. chim ., 1922, 41, 301—311; cf. A., 
1914, ii, 846).—In the reaction between p-bromobenzenesulphonyl 
chloride and substituted benzenes, the influence of the substituents 
is found to be Me>H>Br>Cl>N0 2 , and this is, to a great extent, 
confirmed by the converse reaction—benzene and substituted 
sulphonyl chlorides—the result in the latter case being Me>H>I> 
Br>Cl>.N0 2 . Similar results are obtained in the case of saponifi¬ 
cation of benzyl chloride and its ring-substituted derivatives, by 
a large excess of water. The position of the substituents in addition 
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to their nature was examined and the above results amplified as 
follows : p-Me > o-Mc > m-Me > H > p-Cl > o-Cl > ra-Cl > m- N0 2 > 
o-N0 2 >p-N0 2 . Thus, from knowledge of the substituent and 
its position, the substitution in the ring may be predicted, and 
the theoretical results which would be expected from the order 
given above are in accordance with those obtained by Holleman 
and his eo-workers. H. J. E. 

The Labile Nature of the Halogen Atom in Organic Com-. 
pounds. IV. The Tautomeric Hydrogen Hypothesis, and 
the Removal of the Halogen Atom from Aromatic Nitro¬ 
compounds. Alexander Killen Macbeth (T., 1922, 121, 
1116—1121). 

Physico-chemical Investigation of Tetrahydronaphthalene 
and Decahydronaphthalene. W. Herz and Paul Schuftan 
(Z. physikal . Chem ., 1922, 101, 269—285).—flie authors have 
investigated a number of the physical properties of tetralin (tetra¬ 
hydronaphthalene) and decalin (decahydronaphthalene). These 
substances are of great use as solvents and are also used as sources 
of heat and power and have a use as lubricants. The substances 
were carefully purified and the following physical constants deter¬ 
mined : boiling point, tetralin, 207*3°, decalin, 191*7°; vapour 
pressure formula, tetralin, log p= —2681*3/T+1*75 log T— 
0*6032147 7 +5*31446; decalin, log p=-2395*2/T+l*75 log T— 
0*00270983T +4*62719; heat of vaporisation, tetralin, 79*32 
cal./gr., decalin, 71*01 cal./gr.; Trouton constant, tetralin, 21*8, 
decalin, 21*1; ebullioscopic constant, tetralin, 5773, decalin, 
6036; specific heat (15—18°), tetralin, 0*403, decalin, 0*395; 
melting point, tetralin, —35*0° ± 0*5°, decalin —124° ±2°; density, 
tetralin, d<=0*9843 (1—763 X 10~ 6 + decalin, dt=0*8975 (1—818 X 
10" 6 /); coefficient of expansion (15—25°), tetralin 0*00078, decalin, 
0*00086; critical temperature, tetralin 789°, decalin, 724°; measure¬ 
ments of internal friction have been made for both substances 
at 25°, 50°, and 75°, and the surface tension has been measured 
at a series of temperatures; at the boiling point the surface tension 
in dynes/cm. is: tetralin 17*46, decalin 15*71, and the molecular 
surface energy: tetralin 512*9, decalin 505*1. A number of other 
quantities are calculated and an account of some partition experi¬ 
ments is given. J. F. S. 

Stereoisomeric Derivatives of Stilbene. R. Stoermer and 
H. Oehlert ( Ber ., 1922, 55, [£], 1232—1243).—The authors 
describe a series of attempts to convert stable into labile stilbene 
derivatives by the action of ultra-violet light. In general, the 
experiments are greatly complicated by the formation of resinous 
products, and the yields are not good. In all the cases investigated 
the melting points of the labile are lower than those of the corre¬ 
sponding stable compounds, and the isomerides are not infrequently 
distinguished by marked differences in colour. 

2:4-Dinitrostilbene, CHPh!CH*C 6 H 3 (N0 2 ) 2 , is converted by 
exposure in benzene solution to the rays of a quartz-mercury 
lamp to the extent of 20% into allo-2 : l-dinitrostilbene, large. 
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transparent, lemon-yellow crystals, m. p. 127°; the solubility of 
the labile and stable compounds in benzene at 20° is, respectively, 
11-79% and 3-7%. 4-Nitro-2-aminostilbene and 2-nitro-4-amino- 
stilbene do not suffer a similar transformation in benzene solution. 
Their acetyl derivatives are likewise unchanged. The attempted 
partial reduction of alio-2 : 4-dinitrostilbene by ammonium sulphide 
in the presence of alcohol results partly in the production of stable 
2 :4-dinitrostilbene and partly in the formation of stable 2-nitro- 
4-aminostilbene. Stable 2 : 4-dinitrostilbene, m. p. 140°, is partly 
reduced by phenylhydrazine at 100° to 4-nitro-2-aminostilbene, 
but another portion undergoes a remarkable change to a red, 
crystalline variety , m. p. 140° (m. p. when mixed with the yellow 
stable 2 :4-dinitrostilbene, 140°). Either form, on protracted 
exposure to sunlight, appears to pass into a brown modification, 
m. p. 140°, so that here a remarkable instance of colour trimorphism 
is possibly presented. aZ/o-2 :4-Dinitrostilbene is transformed by 
bromine into the dibromide of the stable modification. 

The most suitable solvent for the isomerisation of 4-nitrostilbene 
is chloroform, since resinification occurs to only a slight extent, 
although the yields of alloA-nitrostilbetie , large, brownish-yellow, 
quadratic crystals, m. p. 65°, leave much to be desired. It is 
reduced by ferrous sulphate and ammonia to oMoA-aminostilbene , 
which could be isolated only as a yellowish-red liquid. When 
dissolved in alcohol and treated with hydrochloric acid, it gives 
the hydrochloride of the stable isomeride, m. p. 245°, but by cautious 
acetylation or benzoylation it can be transformed into allo-4 -acetyl- 
aminostilbene , yellow crystals, m. p. 134°, and alloA-benzoylamino- 
stilbene , broad needles, m. p. 154°. 

2-Nitro-4-cyanostilbene is converted to a small extent by exposure 
to ultra-violet light into cyanophenylisatogen, m. p. 224° (cf. 
Pfeiffer, A., 1916, i, 327). 

2-Nitrostilbene-4-earboxylic acid is isomerised to a small extent 
in benzene solution to &\\o-2-nitrostilbene-4:-carboxylic acid , pale 
yellow, crystalline aggregates, m. p. 158°. The conversion occurs 
to a greater extent with the esters; methyl a]lo-2-nitro8tilbene- 
4-carboxylate forms coarse, apparently rectangular crystals, m. p. 
91°, whereas the corresponding ethyl ester could only be obtained 
as a liquid which, when hydrolysed, gave a mixture of the stereo- 
isomeric acids. 

Stable methyl 2-aminostUbene-^-carboxylatey lemon-yellow, flat 
needles, m. p. 130°, is obtained by the reduction of the corresponding 
nitro-ester with ferrous sulphate and ammonia; the diazonium 
salt is described. Methyl &l\o-2-aminostilbene-4:-carboxylate , large 
dark yellow or pale brown needles, m. p. 95°, is prepared similarly 
from the aZZonitro-ester. H. W. 

Dinitr odiphenylamine . R. C. Moran (U.S. Pat. 1401631).— 
Dinitrodiphenylamine is prepared by combining a halogenodinitro- 
benzene with aniline by heating to 90—100° with sodium carbonate 
or sodium hydrogen carbonate in the absence of solvents or added 
water. Chemical Abstracts. 
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Action of certain Primary Bases on 5-Bromo-l: 2:4- 
trinitrobenzene. M. Giua and A. Angeletti ( Oazzetta , 1922, 
52, i, 316—322).—Since 5-bromo-l : 2 : 4-trinitrobenzene contains a 
nitro-group in the 1-position and a labile hydrogen atom (A., 1921, 
i, 551), the action on it of bases may give rise to two series of 
compounds: (1) C e H 2 Br(N0 2 ) 3 +2Niyi==C 6 H 2 Br(N0 2 ) 2 *NHR+ 

NBLR,HN0 2 ( —► R*0H+N 2 +H 2 0), and ( 5 ) CeH 2 6r(N0 2 ) 3 + 
4NH 2 R=C 6 H 2 (N0 2 ) 2 (NHR) 2 +NH 2 R,HBr+R*0H+N 2 +H 2 0. In 
the case of primary aromatic amines, the preceding equations 
become: (la) C 6 H 2 Br(N0 2 ) 8 +3NH 2 R=:C 6 H 2 Br(N0 2 ) 2 -NHR+ 

NRIN-NHR + 2IL0 and (2a) C 6 H 2 Br(N0 2 ) 3 + 5NH 2 R = 

C 6 H 2 (N0 2 ) 2 (NHR) 2 +NR:N-NHR+NH 2 R,HBr+2H 2 0. The re¬ 
action (1) or (la) has been investigated for a number of bases, and 
reaction (2) for allylamine, 2 mols. of the latter and 1 mol. of the 
bromonitro-compound yielding an oily product difficult to purify. 
The negative grouping of 5-bromo-l : 2 : 4-trinitrobenzene causes 
the nitro-group in position 1 to react first, the bromine atom reacting 
only when the base is in excess and the heating prolonged. 

5-Bromo-2 : 4 -dinitroethylaniline, C 6 H 2 Br(N0 2 ) 2 *NHEt, prepared 
by the action of ethylamine, forms small, lustrous, orange-yellow 
prisms, m. p. 105—106°, and in alcoholic solution gives a red 
coloration with alkalis. 

2 : 4-Dinitro-m-phenylenediallyldiamine, 

c 6 h 2 (no 2 ) 2 (nh-ch 2 -ch:ch 2 ) 2 , 

crystallises in long, lustrous, pale yellow needles, m. p. 139—140°, 
dissolves in concentrated sulphuric acid with a yellow coloration, 
and in alcoholic solution gives a brick-yellow coloration with 
alkalis. 

5-Bromo-2 : 4-dinitrodiphenylamine, prepared from aniline and 
5-bromo-l : 2 : 4-trinitrobenzene, forms garnet-red prisms, m. p. 
156° (cf. Jackson and Cohoe, A., 1901, i, 585). 

5-Bromo-2 : 4-dinitrophenyl-m-tolylamine, 

C 6 H 2 Br(N0 2 ) 2 *NH*C 6 H 4 Me, 

obtained by the action of m-toluidine, crystallises in red prisms, 
m. p. 152°, and gives a dark red coloration with either alkalis in 
alcoholic solution or concentrated sulphuric acid. 

5-Bromo-2:4-dinitrophenyl-p-tolylamine , prepared from p-toluidine, 
forms pale yellow prisms, m. p. 164—165°, and gives a red color¬ 
ation with alkalis in alcoholic solution, and a red solution with 
hot concentrated sulphuric acid. 

5-Browo-2 : 4-dinitro-2'-hydroxy diphenylamine, 
C 6 H 2 Br(N0 2 ) 2 \NH*C 6 H 4 *0H, 

prepared from o-aminophenol, forms red prisms, m. p. 203—204°, 
dissolves in hot, concentrated sulphuric acid giving an intense blue 
solution, and in alcoholic solution yields a dark red coloration with 
alkalis. 

5-Bromo-2 : 4-dinitro-3'-hydroxy diphenylamine, C 12 H 8 0 6 N 8 Br, pre* 
pared from m-aminophenol, crystallises in red prisms, m. p. 173— 
174°, dissolves in hot, concentrated sulphuric acid to a deep, reddish- 
brown solution, and in alcoholic solution gives a dark red coloration 
with potassium hydroxide. 

vox* cxxil i. a a 
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5-Bromo-2 : 4-dinitro-4'-hydroxydiphenylamine, prepared from p- 
aminophenol, forms garnet-red prisms, m. p. 215—216°, gives a 
brownish-red solution in hot, concentrated sulphuric acid, and in 
alcoholic solution yields a dark red coloration with alkali. 

5-Bromo -2 : 4-dini trod iphe nylamine-2'-ca r boxy lie acid , 
C 6 H2Br(N0 2 ) 2 -NH-C 6 H 4 *C0 2 H, 

prepared from anthranilic acid, crystallises in garnet-yellow prisms, 
m. p. 274—276°, forms a yellow solution in hot, concentrated 
sulphuric acid, and in alcoholic solution gives a reddish-brown 
coloration with excess of alkali. 

5-Bromo-2 : 4-dinitrodiphenylamine-3'-carboxylic acid , prepared 
from m-aminobenzoic acid, forms reddish-yellow needles, m. p. 
245°, and gives a red coloration with alkali in excess. 

5-Bromo-2 : 4-dinitrodiphe?iylamine-4'-carboxylic acid , prepared 
from p-aminobenzoic acid, crystallises in lustrous, reddish-yellow 
prisms, m. p. 247°, and with excess of alkali yields an intense, dark 
red coloration. 

5-Bromo-2 : 4-dinitro-4'-acety1diphenylamine , 
C 6 H 2 Br(N0 2 ) 2 -NH-C 6 H 4 Ac, 

prepared from p-aminoacetophenone, forms orange-yellow prisms, 
m. p. 167—168°, dissolves in cold concentrated sulphuric acid to 
a red solution, and in alcoholic solution gives a dark red coloration 
with alkalis. T. H. P. 

The Dihydronaphthalene Series. III. The Oxidation and 
Bromination of 5 : 8-Dihydro-a-naphthylamine. Frederick 
Maurice Rowe and John Stanley Herbert Davies (T., 1922, 
121, 1000—1007). 


Preparation of Amino-phenols or Aromatic Amino-acids. 

William Lewcock, William Gordon Adam, Norman Edward 
Siderfin, and William Lyle Galbraith (Brit. Pat. 179753).— 
Amino-phenols or aromatic amino-acids may be obtained in good 
yield by the reduction of nitro- or azo-phenols or aromatic acids, 
with hydrogen sulphide in presence of an alkali carbonate, at 
about 100°. The compound to be reduced may be dissolved wholly 
or in part in a solution of the alkali carbonate, or the latter may 
be added to an already prepared solution of the alkali phenoxide, 
or salt. The hydrogen sulphide need not be pure but may, for 
example, be employed in the form of the waste gases from the 
ammonia scrubbers of gas-works, containing only about 15% of 
hydrogen sulphide together with a large proportion of carbon 
dioxide. G . F. M. 


Preparations in the Naphthalene Series. R. Scholl 

iqoi Po RISTUN Seer and Richahd Weitzenbock] ( Monatsh ., 
1921, 42, 405 409). 5-Iodo-l-nitronaphthalene was prepared by 
the action of potassium iodide on a solution of 5-nitronaphthalene- 
diazonium chloride; it forms fine, straw-yellow needles, m. p 164° 
When reduced with tin and hydrochloric acid, it gives 5-todo-a- 
naphthyUmine colourless leaflets, m. p. 75—75-5°. The sulphate 

™ 8 (> f Re n ^, dle8 ,: ^ eco “ in .8 r ® d in the air and decomposing at 
205—215 . The hydrochloride forms fine needles becoming blue 
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on exposure to light. 5-Iodo-a-naphthol was obtained by boiling a 
20% sulphuric acid solution of 5-iodo-1 -diazonaphthalene; it is 
volatile in steam and crystallises from hot water in fine, white 
needles, m. p. 131—132°. The yield of iodonaphthol was small, 
the principal product being a resin from which a substance, dark 
red needles, m. p. 228—245°, was obtained, probably a di-iodo- 
azonaphthol. By mctlxylation of 5-iodo-1-naphthol with methyl- 
sulphate in alkaline solution, 5-iodo-^.-naphthyl methyl ether was 
obtained, as needles, m. p. 78—79°. By heating 5-iodo-1-nitro- 
naphthalene with copper powder, 5 : 5'-dinitro- 1 : T -dinaphthyl was 
obtained, bright brown leaflets, m. p. 228—228*5°. 

1 : S-Dibromo-2 : 7 -dihydroxynaphthalene was obtained by bromin- 
ating 2:7-dihydroxynaphthalene in cold acetic acid; it forms 
aggregates of white needles, m. p. 156—158°, decomposition starting 
at 130°. Its dibenzoyl derivative forms white needles from acetic 
acid, m. p. 209°. 

[With Arthur Ertl.]— 5-Nitro-a-naphthonitrile, previously pre¬ 
pared by nitrating a-naphthonitrile, was obtained by the action 
of potassium cuprocyanide on 5-nitro-l-diazonaphthalene. 5-Nitro- 
1-diazonaphthaleneimide was also obtained in a new way from 
5-nitro-l-diazonaphthalene and hydroxylamine or potassium hydr- 
oxylamine sulphonate. The sodium salt of normal 5-nitronaph- 
thfilene-l-diazonium hydroxide begins to decompose below 100° 
and couples with (3-naphthol in alkaline solution. The sodium salt 
of iso-5-nitronaphthalene-l-diazonium hydroxide does not couple 
with alkaline p-naphthol; it forms long, dark yellow needles, 
decomposing at about 165°. E. H. R. 

The Configuration of Ring Systems in Space. H. G. Derx 
(Rec. trav. chim ., 1922, 41, 312—342; cf. Boeseken, A., 1921, 
i, 843).—In applying the boric acid method in order to determine 
the space configuration of the cycJohexane-1 : 2-diols, no positive 
result was obtained (Boeseken and van Giffen, A., 1920, ii, 219), 
and a further investigation, including also 1 : 2-diols derived from 
tetrahydronaphthalene and from cycZoheptane, is here reported. 
The results obtained indicate that homocyclic rings containing more 
than five carbon atoms exist, not in one plane, but in three dimen¬ 
sions. Of these diols, the isomeride having the lower melting 

point yields with acetone a condensation product, C 7 H 12 <CQ>CMe^, 

showing it to possess the as-configuration; this is confirmed in the 
case of the cycfohexanediols by the existence of the tfra/w-isomeride 
in two optically active forms. The two cycfoheptane-1 : 2-diols 
both form condensation products with acetone (cf. Boeseken and 
Derx, A., 1921, i, 663), and both increase the conductivity of 
solutions of boric acid, the increase in the case of the cis-isomeride 
being three times as great as in that of the Jraws-isomeride. 
The author draws the conclusion that annular tension does not 
exist in six-atom carbon rings; further, that in all determinations 
of molecular configuration in the case of rings, the three-dimensional 
structure should be taken into account. H. J. E. 

aa2 



i. 652 


ABSTRACTS OF CHEMICAL PAPERS. 


Catalytic Action of Benzyl Alcohol. J. Jacobson (Compt. 
rend. Soc . Biol., 1921, 85, 299—300; from Chem. Zentr., 1921, 
iii, 1463).—Benzyl alcohol diminishes the reducing action of 
Fehling’s solution and interferes with the starch-iodide reaction. 

G. W. R. 

[Preparation of ] Dihydroxyphenylmethylaminoethanol 
Hydrochloride. W. N. Nagai (U.S. Pat. 1399144).—Diacetyl- 
protocatechualdehyde is condensed with nitromethane in slightly 
alkaline solution, the product being then reduced with zinc and 
acetic acid in the presence of formaldehyde, and hydrochloric acid 
added. The substance is crystalline and has haemostatic properties. 

Chemical Abstracts. 

Xanthosterol. H. Dieterle (Arch. Pharm., 1922, 259, 244— 
245).—Xanthosterol, isolated from the bark of Xanthoxylon 
Budrunga is not considered to be identical with lupeol isolated by 
Goodson (A., 1921, i, 488) from X. macrophyllum , as, although the 
m. p. of xanthosterol, its benzoate, and monobromide lie in each 
case just below those of lupeol and its corresponding derivatives, 
xanthosterol cannot be regarded as an impure lupeol, since the 
mixod melting points do not lie between the melting points of the 
xanthosterol and lupeol derivatives, but a depression of the m. p. 
is observed in each case. G. F. M. 

Japanese Bird-lime. II. Hidekichi Yanagisawa and 
Norikazu Takashima (J. Pharm. Soc. Japan , 1922, 179—189; 
cf. A., 1921, i, 760).—To the product of the saponification of bird¬ 
lime prepared from Trochodendron aralioides with alcoholic potash 
were added first dilute alcohol and then water, by which caoutchouc, 
trochol (CggH^OgjICgHjO^HgO), and a small quantity of phyto¬ 
sterol were separated. To the alkaline mother-liquor, a calcium salt 
was added and the resulting precipitate extracted with ether. From 
the ether-soluble portion, oleic acid, a semi-liquid acid of unknown 
nature, resins, trochol, and a phytosterol-like substance were 
isolated. The latter forms white needles, m. p. 145—155°, and 
yields two acetates, of which the one, C^II^OAc, crystallises in white 
needles, m. p. 190°, and gives on hydrolysis trochophytosterol, 
® 26 ®- 4 s'OH, m. p. 172—175°; the other forms white needles, m. p. 
155—158°. The salt insoluble in ether was decomposed with hydro¬ 
chloric acid and the liberated acids were converted into their ethyl 
Asters; these proved to be palmitic ester with a small quantity of 
cerotic ester. By washing the crude ester with sodium carbonate 
solution, a new acid, trochic acid, C 31 H 60 O 6 , was isolated, as a 
white powder, m. p. 225°; it exists in the bird-lime in the free 
state. By treatment with acetic anhydride, it gives a substance of 
m. p. 185—190°. k. K. 

Composition of Bird-lime. II. Yushichi Nishizawa (J. 
Chem . Soc. Japan , 1922, 43, 154—172; cf. Yanagisawa, A., 1921, 
i, 760). Two alcohols were isolated by saponification of bird-lime. 
The more fusible alcohol, C 30 H 60 O, forms lustrous scales, m. p. 180°, 
b. p. 250 255 /0*2 mm., [ajo+75'77 0 , in a mixture of chloroform 
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and alcohol; the acetate forms colourless scales, m. p. 212°. By 
oxidation with chromic acid, it gives a crystalline solid, C^H^Og, 
m. p. 162°, b. p. 270°/0*2 mm. (approx.); it yields an oxime , 
CgnH 48 0:N0H, crystallising in needles, m. p. 253°. 

The alcohols obtained from bird-lime (d 0*97—0*98) prepared 
from Trochodendron aralioides were separated as their acetates , of 
which one forms rhombic crystals, m. p. 217°, whilst the other 
crystallises in needles, m. p. 190°. When hydrolysed, the former 
gave a dihydric alcohol, trochodiol , C 29 H 60 O 2 , crystallising with EtOH 
from alcohol, rhombic prisms, m. p. 252°, [a]$+20*3°, in a mixture 
of chloroform and alcohol, whilst the latter acetate yields a mono- 
hydric alcohol , forming needles, m. p. 210°. Trochodiyl phenylcarb - 
amate y C 29 H 48 *0'C0*NHPh, crystallises in rhombic prisms, m. p. 
165°. K. K. 

Rupture of Bridge Linkings. Carl Wahl (Ber.> 1922, 55, 
[2?], 1449—1457).—Although little systematic work has been done 
on the subject, the bridge linkings in the ether groups, :O0*C: 
and :OS # C:, are generally regarded as very stable. The unstabilising 
effect of phenyl and acetyl or benzoyl groups on the sulphur bridge 
is now demonstrated. 

Benzyl acetonyl sulphide , CH 2 Ph*S*CH 2 'COMe, a colourless liquid, 
b v p. 155—156°/17 mm., is prepared in good yield by the action 
of sodium benzyl mercaptan on chloroacetone in the presence of 
alcohol, anhydrous ether, or benzene, and is conveniently purified 
through the sodium hydrogen sulphite compound. It is oxidised 
with violence by nitric acid to benzaldehyde and sulphuric acid, a 
similar change being effected by permanganate and glacial acetic 
acid, or, less readily, by hydrogen peroxide. It is converted by 
sodium and alcohol into sodium sulphide, and is reduced by sodium 
in the presence of moist ether or by zinc dust and acetic acid to 
benzyl mercaptan. An alcoholic solution of the sulphide yields 
ammonium chloride and benzyl mercaptan when treated with 
hydroxylamine hydrochloride, but if the effect of the hydrochloric 
acid is avoided by the addition of sodium acetate, an oxime appears 
to be formed. It readily adds two atomic proportions of bromine 
without evolution of hydrogen bromide. It gives a colourless, 
crystalline, additive compound with mercuric chloride. When 
dissolved in cold glacial acetic acid and treated cautiously with 
hydrogen peroxide (30%), it yields benzylacetonylsulphoxide , 
colourless, lustrous leaflets, m. p. 125°, which is very sensitive 
towards rise in temperature. The unrestrained action of hydrogen 
peroxide and glacial acetic acid on the sulphide proceeds vigorously 
and leads to the formation of dibenzyldisulphoxide , 
CH 2 Ph-SO-SO-CH 2 Ph, 

m. p. 108°. The sulphide yields a semicarbazone , m. p. 123°, and a 
phenylhydrazone, colourless needles, m. p. 155°, which could not be 
converted into an indole derivative by anhydrous zinc chloride. 

Benzyl phenacyl sulphide , CH 2 Ph'S*CH 2 *COPh, is prepared in 
90% yield by the addition of solid phenacyl bromide to sodium 
benzyl sulphide in the presenoe of absolute alcohol. It crystallises 
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in colourless needles which generally melt sharply at 89°, but 
appears to contain a small proportion of bromine-free impurities 
which cannot be removed. It gives an additive compound with 
mercuric chloride. Its behaviour towards oxidising agents is 
similar to that of benzyl acetonyl sulphide, but it is somewhat less 
sensitive. It gives a phenylhydrazone , needles, m. p. 80*5°. Benzyl - 
phenacylsulphoxide crystallises in colourless leaflets, m. p. 133°. 

The sulphides can be converted into sulphones by potassium 
permanganate and acetic acid if care is taken to avoid the use of 
an excess of the latter; the yields are satisfactory. Benzylacetonyl - 
sulphone , CH 2 Ph*S0 2 , CH 2 , C0Me, crystallises in colourless needles, 
m. p. 89°, whereas benzylphenacylsulphone , CH 2 Ph*S0 2 *CH 2 *C0Ph, 
forms colourless, lustrous leaflets, m. p. 113°. The sulphones are 
transformed by prolonged treatment with boiling alcoholic potassium 
hydroxide solution (20%) into benzoic or acetic acid and benzyl- 
methylsulphone, m. p. 127°. Benzylacetonylsulphone gives a 
phenylhydrazone , CH 2 Ph-S0 2 -CH 2 -CMe:N*NHPh, needles, m. p. 121°; 
a semicarbazone, colourless leaflets, m. p. 189°, and an oxime , colour¬ 
less needles, m. p. 151°. The phenylhydrazone , slender needles, 
m. p. 151*5°, and oxime , colourless needles, m. p. 163°, of benzyl 
phenacyl sulphone are described. H. W. 

y-Diallylaminopropyl p-Aminobenzoate. O. Kamm and 
E. H. Volwiler (U.S. Pat. 1388573).—Diallylamino-esters of 
aromatic acids containing a benzene nucleus are prepared by 
dissolving benzyl chloride or a substituted benzyl chloride in benzene, 
heating for an hour in a reflux apparatus with a diallylamino- 
alcohol, and then treating the reaction mixture with dilute acid 
to dissolve basic compounds, and making the aqueous layer alkaline 
with sodium hydroxide. The ester can be extracted and dissolved 
in hydrochloric acid. y-Diallylaminopropyl p-aminobenzoate hydro¬ 
chloride has local anaesthetic properties, and has m. p. 138°; 
P-diallylaminopropyl p-aminobenzoate hydrochloride has m. p. 
158—160°. Chemical Abstracts. 

Some Dialkylated Benzyl Cyanides [Phenylacetonitriles] 
and the Corresponding Alcohols, Amides, Amines, and Acids. 

Joseph Blondeau (Compt. rend., 1922, 174, 1424—1426).— 
Phenyldialkylacetonitriles of the type CPhRR'*CN were prepared 
by the method of Bodroux and Taboury by the action of sodamide 
and the alkyl iodide, a- Phenyl-oL-methylbutyronitrile, CMeEtPh*CN, 
b. p. 119—120°/15 mm. and 239°, and aL-phenyl-<x-benzylbutyro- 
nitrile , CH 2 Ph*CEtPh*CN, b. p. 201°/17 mm., have been prepared. 
These nitriles on hydrolysis gave first the amides and then the 
acids, of which a-phenyl-<x-methylbutyramide , m. p. 74°, and cc-phenyl - 
a-benzylbutyramide, m. p. 119°; <x-phenyl-oi-methylbutyric acid , 

m. p. 60°, and its methyl ester, b. p. 120°/16 mm., and ethyl ester, 
b. p. 124—125°/14 mm., and <x-phenyl-aL-benzylbutyric acid , m. p. 
140°, and its methyl ester, m. p. 61°, b, p. 196—197°/16 mm., have 
been prepared. The amides on reduction with sodium and absolute 
alcohol gave the corresponding alcohols with a certain amount of 
the corresponding amines. The following are described :— $-phenyl- 
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fi-ethylbutanol, b. p. 136—137°/13 mm., and 260—261°, giving a 
benzoyl derivative, b. p. 210°/18 mm., and a phenylurethane , m. p. 
70°; $-phenyl-$-methylbutanol y b. p. 138°/23 mm., and 246°, giving 
a benzoyl derivative, b. p. 202—204°/12 mm., m. p. 46°, and a 
phenylurethane; $-phenyl-$-benzylbutanol, b. p. 11°/17 mm., giving 
a benzoyl derivative, and a phenylurethane , m. p. 117°; ^-phenyl - 
$-ethylbutylamine , b. p. 137—139°/23 mm., and its hydrochloride; 
fi-phenyl-fi-methylbutylamine, b. p. 112—113711 mm., and its 
hydrochloride; $-phenyl-$-benzylbutylamine , b. p. 193°/10 mm., and 
its hydrochloride . W. G. 

Synthesis oi jV-Alkylideneamino-acids and their Conver¬ 
sion into IV-Alkylamino-acids by Hydrogenation. Helmuth 
Scheibler and Paul Baumgarten (Her., 1922, 55, [B], 1358— 
1379).—Somewhat unexpectedly, it has been observed that the 
condensation of aldehydes with ethyl aminoacetate does not in 
all cases lead to the production of alkylideneaminoacetic esters 
in even moderate yield. A more successful synthesis depends on 
the condensation of the sodium hydrogen sulphite compounds 
of the requisite aldehyde or ketone with ethyl aminoacetate iij 
accordance with the scheme CHR(0 , S0 2 Na)'0H+NH 2 # CH2*C0 2 Et= 
CHR(0*S0 2 Na) # NH*CH 2 *C0 2 Et-f H 2 0. The product is subse¬ 
quently treated with potassium cyanide, giving the cyano-ester, 

S0 2 Na-0-CHR-NH*GH 2 -C0 2 Et+KCN=:CN-CHR-NH-CH 2 -C0 2 Et + 

KNaS0 3 . The latter is transformed by a molecular proportion 
of alkali hydroxide and alkali ethoxide in absolute ethyl-alcoholic 
solution into the alkali salt of the alkylideneamino-acid, from 
which, by hydrogenation, the alkylamino-acid is prepared. It 
is remarkable that the cyano-esters give the alkylideneamino-acids 
when acted on by a single equivalent of potassium hydroxide in 
absolute ethyl-alcoholic solution; the reaction probably occurs 
in accordance with the scheme CN*CHR'NH'CH 2 *C0 2 Et+K0H= 

Et0H+CN-CHR-NH-CH 2 -C0 2 K —* KCN+NH<^JJ|J?>0 —> 

R*CH!N*CH 2 'C0 2 H. The sodium salts of the alkylideneamino¬ 
acetic acids are transformed by acetic anhydride or acetyl chloride 
into A-acetyl compounds, the reaction being expressed by the 

scheme CHR:N-CH 2 -C0 2 -Na + Ac 2 0 = CHR:NAc<^q!>CO + 

AcONa. 

Benzaldehyde reacts energetically with ethyl aminoacetate but 
the direct isolation of the product of the reaction was not practic¬ 
able. Reduction of the crude substance with aluminium amalgam 
in moist ethereal solution or with sodium and alcohol leads to the 
production of ethyl benzylaminoacetate, b. p. 175—179°/50 mm., 
the identity of which is confirmed by its conversion into benzyl- 
glycine hydrochloride, m. p. 214—216° (corr., decomp.). Simul¬ 
taneous reduction and acetylation is effected by alternate addition 
of sodium amalgam and acetic anhydride to an aqueous suspension 
of the crude product whereby N-acetyl-N-benzylglycine, 
CH 2 Ph'NAc*CH 2 *C0 2 H, 
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colourless aggregates of needles, m. p. 126*5° (corr.), is produced. 
(See also below.) As judged from the quantity of the reduced ester 
obtained, the yield of condensation product does not exceed 19% of 
that theoretically possible. The condensation of piperonal with ethyl- 
aminoacetate follows a similar course; the crude product is trans¬ 
formed by successive reduction and treatment with hydrochloric acid 
into piperonylglycine hydrochloride , small, colourless leaflets, m. p. 224°. 

A suspension of benzaldehyde sodium hydrogen sulphite in water 
is treated with ethyl aminoacetate at 0° and a concentrated aqueous 
solution of potassium cyanide is subsequently added; ethyl cyano - 
benzylaminoacetate , CN*CHPh*NH*CH 2 *C0 2 Et, separates as a pale 
yellow liquid which cannot be distilled without decomposition, 
even under diminished pressure, and is identified as the hydro¬ 
chloride, m. p. 83*5° (corr., decomp.). [Stadnikof (A., 1909, i, 106) 
gives m. p. 82°.] The yield is 97% of that theoretically possible. 
The nitrile ester is converted by cold, concentrated sulphuric acid 
into the amido-e ster, N^’CO'CHPh’NH'CHg’COgEt, colourless, 
lustrous needles, m. p. 135°. The latter is hydrolysed completely 
with evolution of ammonia by sodium hydroxide, but only the 
^ster group is affected by treatment with a hot aqueous suspension 
of freshly precipitated copper hydroxide which forms the copper 
salt, (NH 2 -C0-0HPh-NH-CH 2 -C0-0)oCu, sky-blue, anhydrous 
crystals. Benzylideneglycine , CHPh.’N'CH 2 -C0 2 H, is obtained by 
the action of sodium hydroxide or preferably potassium hydroxide 
on the cyano-ester in absolute ethyl-alcoholic solution, but the 
brown, viscous syrup which solidifies to a glassy mass cannot 
readily be purified from sodium or potassium cyanide. Sodium 
benzylideneaminoacetate , a colourless, crystalline powder, is prepared 
in quantitative yield by the action of equivalent quantities of 
sodium hydroxide and ethoxide on the cyano-ester; it is some¬ 
what unstable and is readily hydrolysed by warm water, with 
the production of benzaldehyde. The corresponding silver , copper , 
barium , and calcium salts are described. N-AcetyUN-benzylidene- 

pTT 

betaine, CHPhINAc<C„Qf^>CO, colourless, lustrous needles, has 

m. p. 103—104°; it is hydrolysed by boiling water to benzalde¬ 
hyde and aceturic acid, m. p. 206°. N -Benzylideneglycine is 
reduced by sodium and boiling ethyl alcohol to N -benzylglycine 
hydrochloride , m. p. 214—216° (corr.), whereas its sodium salt is 
transformed by sodium amalgam and acetic anhydride into iV-acetyl- 
iV-benzylglycine, m. p. 126*5° (corr.) (see above). 

Ethyl JS-a-cyanopiperonylaminoacetate , 

CH 2 0 2 :C 6 H 3 -CH(CN)-NH-CH 2 -C0 2 Et, 
is a viscous, yellow liquid which is characterised as the hydro¬ 
chloride, a colourless, crystalline powder, m. p. 150—152° (corr.) 
after incipient decomposition at about 115° in a*sealed capillary. 
Its conversion into 3:4- methylenedioxybenzylideneglycine , a pale 
brown, viscous syrup which solidifies to a glassy mass, and sodium 
pipewnylideneaminoacetate and the reduction of the latter to 
N -piperonylglycine hydrochloride , small, colourless needles, m. p. 
224° (corr., decomp.), are described. 
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A similar series of changes starting from acetone sodium bisul¬ 
phite leads to the production of ethyl N- aL-cyanoi&opropylamino- 
acetate, CN # CMe 2 *NH*CH 2 *C0 2 Et, an almost colourless liquid 
[hydrochloride, small, colourless crystals, m. p. 87° (corr.) in a sealed 
capillary], of sodium "N-isopropylideneaminoacetate, 
CMe 2 :N-CH 2 -C0 2 Na, 

a colourless, finely crystalline, very hygroscopic powder, and of 
N-impropylglycine hydrochloride , colourless, lustrous, hygroscopic 
crystals, m. p. 203—204*5° (corr.) after previous softening, from 
which iso propylglycine, hard irregularly-shaped crystals, m. p. 
192—193° (corr., decomp.), is prepared by the action of moist silver 
oxide. H. W. 

3-Hydroxy-o-toluic Acid. Yasuhiko Asahina and Yoshio 
Kondo («/. Pharm . Soc . Japan , 1922, 264—271).—3-Hydroxy- 
o-toluic acid was obtained by the fusion of hydrangenol and 
phyllodulcin with potassium hydroxide, and was also prepared 
from 4-bromo-o-toluic acid by Jacobsen’s method. Finally, 
3-nitro-o-toluic acid, m. p. 151—152°, was reduced to the corre¬ 
sponding amino-acid, m. p. 125—126°, which was diazotised and 
boiled with dilute hydrochloric acid, when 3-hydroxy-o-toluic 
acid, m. p. 169—170°, was formed, and proved to be identical 
with that from hydrangenol and phyllodulcin. This process is 
somewhat tedious, and gives a smaller yield than that obtained 
by Jacobsen’s method. • K. K. 

The Catalytic Hydrogenation of Methysticin. H. Goebel 
( Ber . deut Pharm. Oes. f 1922, 32, 115—124).—By the catalytic 
hydrogenation of methysticin, 

CH ? 0 2 :C 6 H 3 -CH:CH-CH:CH-C0-CH 2 -C0 2 Me, 
only the double bond adjacent to the benzene nucleus is eliminated, 
with the formation of dihydromethysticin , m. p. 117—118°, which 
on hydrolysis with alcoholic potassium hydroxide gives the corre¬ 
sponding dihydromethystic acid , yellow needles, m. p. 133—134°. 
The constitution of the latter follows from its conversion, on 
oxidation with alkaline permanganate, into methylenedioxy- 
phenylpropionic acid, m. p. 172°. That the keto-group of methy¬ 
sticin remains unchanged during the hydrogenation is shown by 
converting dihydromethysticin, which itself, like methysticin, 
gives no semicarbazone, into dihydromethysticole , 

CH20 2 :C«H 3 *CH 2 *CH 2 ’CH:CH*C0Me, 
by boiling dihydromethystic acid with 5% hydrochloric acid. 
The ketone boils at 195—200°/13 mm., and gives a semicarbazone , 
m. p. 149—150°. Although dihydromethysticin itself could not 
be further hydrogenated, the potassium salt of dihydromethystic 
acid, or of methystic acid, was converted into tetrahydromethystic 
acid by hydrogen and a palladium catalyst. This substance forms 
white needles, m. p. 137—138°, and was converted by boiling with 
5% hydrochloric acid into tetrahydromethysticole , an oily liquid, 
b. p. 200—210°/13 mm., forming a semicarbazone , m. p. 164— 
165°. The hydrogenation of the potassium salt of methystic acid 
takes place in two stages, and by using an old partly poisoned 

a a* 
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catalyst the intermediate dihydromethystic acid was isolated., It 
formed fine needles, m. p. 140—141°, and, as on oxidation it gave 
piperonal and piperonic acid, it is evident that in this case it is 
the double bond of methysticin farthest removed from the benzene 
nucleus that has been eliminated by the hydrogenation. On boiling 
with 15% hydrochloric acid, dihydromethysticole , b. p. 140—150°/10 
mm., was obtained. Its semicarbazone melts at 160—161°. 

G. F. M. 

The Aldehydosalicylic Acids and their Derivatives. 

Edward Johnson Wayne and Julius Berend Cohen (T., 1922, 
121, 1022—1029). 

The Formation of Cyclic Compounds from Hydroaromatic 
Dicarboxylic Acids. A. Windaus and W. HOckel ( Nachr , 
Ge#. Wiss. Gottingen , Math.-physik. Klasse, 1920, 11, [ii], 181— 
187).—Baeyer’s strain theory explains the well-known stability 
of alicyclic compounds with five and six atoms in the ring, 
especially noticeable with dicarboxylic acids heated at 300° 
with acetic anhydride. In this paper, the reaction is applied 
to hydroaromatic dicarboxylic acids, with the view of determining 
their constitution and the applicability of Baeyer’s theory, cis - 
and trans-cycloRex&ne-l : 2-dicarboxylic acid gave two different 
inner anhydrides, the trans changing to the cis form at higher 
temperatures. Homophthalic acid prepared by the oxidation of 
indene with potassium permanganate (Heusler and Schieffer, A., 
1899, i, 365) forms white crystals, m. p. 178°, and may be catalytic- 
ally reduced to tvam^-carboxycyclohexane-l-acetic acid , clustered 
prisms from water, m. p. 146° (i dianilide , fine needles, m. p. 252°). 
By heating with acetic anhydride at 240° and distilling at 25 mm., 
a crystalline distillate was obtained of which the portion soluble 
in light petroleum gave an anhydride, m. p. 38°; on recrystallis¬ 
ation from water, probably cis-Z-carboxycyclohexane-l-acetic acid , 
m. p. 128—129°, was obtained. The latter, therefore, behaves 
towards Blanc’s reaction like an acid of the glutaric series. 
o-Carboxy-p-phenylpropionic acid, obtained by the oxidation of 
A 1 -dihydi , onaphthalene with potassium permanganate (Straus and 
Lemmel, A., 1913, i, 256), on catalytic hydrogenation gave an 
acid , m. p. 103° ( dianilide , lustrous leaves, m. p. 159°), which, when 
slowly heated, gave probably tT&m-2-carboxycyclohexane-l-pro- 
pionic acid , m. p. 143° ( dianilide , m. p. 205—206°). When heated 
with acetic anhydride, the acid, m. p. 103°, gave a distillate which, 
when treated with ether and sodium carbonate, yielded hexahydro- 
cc’hydrindone , b. p. 216°/758 mm., in 55% yield [semicarbazone, 
clustered needles from alcohol, m. p. 214—215° (decomp.); oxime t 
m. p. 79—80°]. Thus, cis-2-carboxycyctohexane-l-propionic acid 
under Blanc’s reaction behaves like an acid of the adipic series. 

Chemical Abstracts. 

The Two Isomeric Phthalyl Chlorides. Julius von Braun 
and Wilhelm Kaiser (Ber., 1922, 55, [B], 1305—1310).—The 
physico-chemical investigations of Ott (A., 1912, i, 828) have 
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enabled satisfactory formulas to be ascribed to the two phthalyl 
chlorides, but, apart from a recent observation by Pfeiffer (this 
vol., i, 341), scarcely any chemical differences between the two 
isomerides have been noted. The author has therefore examined 
their behaviour towards the salts of dithiocarbamic acid which 
have been shown previously (A., 1904, i, 90) to react readily with 
the normal acid chloride complex in accordance with the equation 
R-C0C1+NR 2 H,HS-CS-NR 2 =:NR 2 H,HC1+R-C0-S-CS-NR 2 . The 
intensely coloured dithiourethanes immediately decompose in the 
case of the chlorides of fatty acids in accordance with the scheme 
R*CO*S'CS'NR 2 =R*CO*NR 2 +CS 2 , whereas the aryl compounds 
are rather more stable. 5-Phthalyl chloride would therefore be 
expected to give a dark yellow thio-derivative, C 6 H 4 (COS*CS*NR 2 ) 2 , 
which would possess some degree of stability. The behaviour 
of the as-chloride can be predicted with less certainty, but it appears 
most probable that colourless or faintly coloured, very unstable 

substances of the type C 6 H 4 < C ^CSvNT^) ^ q wou ^ initially 

formed which would decompose primarily into unsymmetrical 

phthalamides, C 6 H 4 <Cq^^:£>0 , from which the symmetrical 

derivatives would immediately be obtained. The predictions are 
completely fulfilled by experiment. 

The cautious addition of s-phthalyl chloride to an ice-cold mixture 
of piperidine, water, and carbon disulphide causes the separation 
of N-pipcridyl-s-phthalyldithiourethane , C 6 H 4 (CO , S-CS*C 5 NH 10 ) 2 , a 
brilliant yellow powder, m. p. 123°, which is converted slowly in 
the cold, but rapidly on warming into carbon disulphide and 
phtMyl-NW-dipiperidide, C 6 H 4 (CO-C 5 NH 10 ) 2 , m. p. 52—54°, which 
is identical with the product obtained from s-phthalyl chloride 
and piperidine by the Schotten-Baumann reaction. When as - 
phthalyl chloride is treated in a similar manner, a very faint 
yellow coloration is developed; the products of the change are 
piperidine hydrochloride and phthalyl-AA'-dipiperidide. Exactly 
analogous observations are made when piperidine is replaced 
by dimethylamine. The symmetrical chloride gives N -dimethyl- 
s- phthalyldithiourethane, a yellow powder, m. p. 107°, which is 
readily converted into carbon disulphide and NN ' -tetramethyl- 
phthalamide , C 6 H 4 (CO , NMe 2 ) 2 , colourless crystals, m. p. 121—122°. 
With ow-phthalyl chloride only a very pale yellow colour is developed 
and the products of the action are dimethylamine hydrochloride 
and tetramethylphthalamide. H. W. 

Chloro- and Bromo-derivatives of Phenolphthalein. A. 

Thiel and Fr. Miller (Ber., 1922, 56, [B], 1312—1321; cf. Thiel, 
A., 1914, ii, 285).—The authors have commenced a study of the 
influence of systematic halogenation of phenolphthalein on its 
behaviour as indicator. The present communication deals with 
substances containing chlorine or bromine in the side nuclei. The 
usual method for the preparation of phenolphthaleins (condensation 
of phthalic anhydride with phenols in the presence of a suitable 

a a* 2 
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agent) cannot be utilised in these cases, since it is too largely 
dependent on unknown and at present uncontrollable factors, 
and, further, can only lead usefully to symmetrical derivatives. The 
general method consists in condensing 4'-hydroxybenzoylbenzoic 
acid or a halogenated derivative of it with phenol or a halogenated 
phenol in the presence of stannic chloride. 4'-Hydroxybenzoyl- 
benzoic acid is prepared conveniently from phenolphthaleinoxime, 
which is smoothly hydrolysed by dilute sulphuric acid into the 
ketonic acid and p-aminophenol. Application of the reaction to 
unsymmetncally substituted halogenated phenolphthaleins shows 
that the oxime nitrogen in the form of the amino-group is eliminated 
in combination with the nucleus which is free from or contains least 
halogen. 

The full description of the behaviour of halogenated phenol¬ 
phthaleins as indicators is recorded elsewhere. It may, however, 
be noted that the tinctorial power diminishes regularly with increas¬ 
ing halogen content to such an extent that the maximal coloration 
produced in aqueous solution at the atmospheric temperature 
by a tetrahalogenated compound is only one-hundredth of that 
produced by phenolphthalein. The tint developed in alkaline 
solution is not appreciably affected as long as one side nucleus 
remains unsubstituted, but becomes violet and finally bluish-violet 
when both rings are substituted. 

The following substances are described : o-3' : S'-Dichloro- 4'- 

hydroxybenzoylbenzoic acid , colourless crystals, m. p. 241°; o-3': 5'- 
dibromoA'-hydroxybenzoylbenzoic acid , m. p. 248°; o-3'-chloroA'- 
hydroxybenzoylbenzoic acid , colourless crystals, m. p. 212°; W-chloro- 
phenolphthalein, m. p. 201° (the melting points of the phthaleins 
described in this communication are all somewhat indefinite 


owing to decomposition); 3' -brornophenolphthalein, m. p. 118°; 
3' : 5'-dichlorophenolphthalein, a colourless powder, m. p. 220°; 
3' : 5' -dibramophenolphlhalein, a pale yellow, crystalline powder, 
m. p. 238°; 3': 5': 3 "-trichlorophenolphthalein, a colourless sub¬ 
stance, m. p. 122°; 3' : 5' : 3"-tribromophenolphthalein, a colourless 
compound, m. p. 124°. 

Chlorination of a suspension of phenolphthalein in glacial acetic 
and fuming hydrochloric acids gives the substance 

m. p. 218 , which is reduced by tin and hydrochloric acid to 
3': 5': 3" : 5 ''-tetrachlorophenolphthalein, m. p. 225°. Its con¬ 
stitution follows from the observation that it is converted by the 
oxime fusion into o-3': 5'-dichloro-4'-hydroxybenzoylbenzoic acid. 


H. W. 


The Structure of Disalicylaldehyde. Roger Adams, M. F. 
Fogler, and C. W. Kreger (J. Amer. Chem. Soc., 1922, 44, 1126^- 
1133). Disalicylaldehyde is considered to have the constitution 
shown in the formula IV, and may be called 5 : 11 : 13-dibenzo- 
bisdioxan. The mechanism for the formation from salicylaldehyde 
is considered to be as follows : 
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If this explanation is correct the reason why various acid chlorides 
cause the reaction to take place is clear. A small amount of acid 
chloride reacts first with the hydroxyl of the salicylaldehyde, giving 
hydrochloric acid. This mineral acid then catalyses steps II and 
III. Finally, the remainder of the acid chloride acts as a de¬ 
hydrating agent and thus gives step IV. In support of this view, 
it is shown that salicylaldehyde is unaffected by cold acetic an¬ 
hydride even after long standing. If, however, to this mixture is 
added a drop of concentrated sulphuric acid an immediate reaction 
occurs and disalicylaldehyde is at once formed. Other acids may 
be used in place of the sulphuric acid. It should be noted, however, 
that sulphuric acid can bring about the reverse change and if a 
mixture of pure disalicylaldehyde and excess of acetic anhydride 
and one drop of sulphuric acid is left for some time at the ordinary 
temperature crystals of salicylaldehyde triacetate separate. 

Finally, in support of the above view as to the mechanism of 
the conversion of salicylaldehyde into disalicylaldehyde, it is shown 


qjj that saligenin readily condenses with benzaldehyde 
yv yv 2 in the presence of a little acid, benzoic acid being 

I ^0 the best in order to control the reaction. The 

l yl yCHPh product is 2-phenyl-l : 3-benzodioxan, m. p. 54° 
(annexed formula). When dissolved in acetic 
anhydride and treated with a drop of sulphuric 
acid, this compound decomposes in the same way as disalicylaldehyde 
and gives benzylidene diacetate and saligenin resin. W. G. 


Cobalt Compounds of a-Oximinoketones. G. Ponzio 
( Oazzetta , 1922, 52, i, 285—288).—Tschugaev (A., 1907, i, 830; 
1908, i, 554) found that treatment of a-benzilmonoxime with a 
cobaltous salt yields the cobaltic compound, Co(ONICPh*COPh) 3 , 
and assumed that this property of giving compounds of tervalent 
cobalt is common to all a-oximinoketones. The author finds that 


this generalisation is not justified, since the action of aqueous 
cobaltous acetate solution on aqueous or alcoholic solutions of the 
a-oximinoketones, R 1 *CO*C(NOH)*CO*R 2 or R 1 *CO*CHINOH, where 
R 1 and R a represent Me or Ph, yields cobaltous and not cobaltic 
compounds. The cobaltous salts of the a-oximinoketones described 
below are all more or less soluble in many of the ordinary organic 
solvents and separate in well-defined crystals of «an abnormal 
reddish-brown colour, forming orange-red powders. They do not 
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respond to the reactions for cobaltous ions and must be regarded 
as highly stable complex salts of the type q— 

in which the co-ordination number of the cobalt is 4. 

It is therefore evident that Tschugaev’s considerations on tervalent 
cobalt compounds of the a-oximinoketones are valueless. Further, 
as the author has obtained the cobaltous salts of oximinoacetyl- 
acetone and oximinoacetophenone and has confirmed the existence 
of the cobaltic salt of a-benzilmonoxime, the configurations of the 
oximino-compounds cannot, contrary to Tschugaev’s suggestion, 
be related to their capacity to form metallic salts. Indeed, oximino¬ 
acetylacetone does not exist in geometrical isomerides, whilst 
oximinoacetophenone has the p- or anti-structure and a-benzil- 
monoxime the syn-form. 

The cobaltous salt of oximinoacetylacetone , Co(ON!CAc , CO*CH 3 ) 2 , 
crystallises in large, blood-red prisms, m. p. 164°, and dissolves 
easily in the cold in concentrated sulphuric acid and in sodium or 
ammonium hydroxide solutions, giving a dark orange-red coloration. 

Cobaltous oximinobenzoylacetone , Co(ON!CAcBz) 2 , forms flattened, 
orange-brown needles, m. p. 220° (decomp.), and dissolves in cold 
concentrated sulphuric acid or sodium or ammonium hydroxide, 
forming yellow solutions. 

Cobaltous oximinoacetophenone , Co(ONICHBz) 2 , forms orange- 
brown laminae, begins to change at about 100—120°, and de¬ 
composes, sometimes violently, at 240—244°, with sublimation of 
benzoic acid; it dissolves in cold concentrated sulphuric acid to 
an orange-red solution, but is insoluble in sodium or ammonium 
hydroxide solution. 

Cobaltic cL-benzilmonoxime , Co(ON*CPhBz) 3 , obtained, but not 
described, by Tschugaev (loc. cit.) y crystallises in reddish-brown 
prisms and decomposes violently at 195° or sometimes at a some¬ 
what higher temperature; it dissolves in cold concentrated sulphuric 
acid to a reddish-brown solution, but is insoluble in potassium or 
ammonium hydroxide solution. 

Cupric oximinoacetylacetone , Cu(ON:CAc 2 ) 2 , obtained similarly to 
the preceding salts, forms an olive-green powder, decomposes 
violently at about 140°, and dissolves in sodium hydroxide solution, 
giving a greenish-yellow, in ammonia solution a greenish-blue, in 
dilute hydrochloric acid a yellow, and in dilute acetic acid a green, 
coloration. As it gives some of the reactions of cupric ions, it 
must be regarded as a less stable complex salt than the cobaltous 
salts of the a-oximinoketones. T. H. P. 

Two aapp-Substituted Propiophenones and their Products 
of Decomposition by Sodamide. (Mme) Pauline Ramart and 

G. Albesco (Compt. rend., 1922, 174, 1289—1291).—Substituted 
ketones of the types OHPh 2 -CR 2 -COPh and CHPhEt-CR 2 -COPh 
may be prepared by the condensation of mixed organo-magnesium 
derivatives with phenyl styryl ketones and alkylation of the result¬ 
ing compounds by means of sodamide. In the alkylation the first 
alkyl group is introduced easily, but the second only with difficulty. 
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pP-Diphenylpropiophenone gives with sodamide and methyl 
iodide first 0P-diphenyl-a-methylpropiophenone and then pp-dt- 
phenyl-cc^dimethylpropiophenone, m. p. 90°. Under similar con¬ 
ditions, p-phenyl-p-ethylpropiophenone gives $-phenyl-ai$-diet,hyl - 
propiophenone , m. p. 68°, and $-phenyl-0LCL$4riethylpropiophenone, 
b. p. 180°/10 mm. Both these ketones are decomposed by 
sodamide, two reactions occurring to almost equal extent, namely : 
CHPh»-CR 2 -COPh + NHoNa —> CHPh 2 -CR 2 -CO-NH 2 + C 6 H 6 
CHPh 2 -CR 2 -COPh+NH 2 Na CHPh 2 -CHR 2 +C 6 H 6 -CO-NHo. 

Thus (3p-diphenyl-aa-dimethylpropiophenone gave yy-diphenyl- 
fi-methylpropane, b. p. 145°/13 mm., benzamide, pp-diphenyl- 
aa-dimethylpropionic acid in the form of its amide and some tetra- 
phenylethane. p-Phenyl-aa(3-triethylpropiophenone gave S-phenyl- 
y-ethyihexane , CHPhEt*CHEt 2 , b. p. 205°/740 mm., benzamide and 
$-phenyl~oLOL$-trieihylpropiomc acid , m. p. 82°. W. G. 

The Reactivity of Doubly-conjugated Unsaturated Ketones. 
III. Unsyimnetrical Hydroxy- and Methoxy-derivatives. 

Johannes Sybrandt Buck and Isidor Morris Heilbron (T., 
1922, 121, 1095—1101). 


©-Quinones and 1 : 2-Diketones. V. Benzils of the Super¬ 
oxide Type [^-Benzils]. A. Schonberg and O. Krarmer (Ber., 
19^2, 55, [iJ], 1174—1194).—In general, the benzils are yellow 
substances, but 4 : 4'-diethoxybenzil (Vorlander, A., 1911, i, 865) 
and 2 : 2'-dimethoxybenzil (Irvine, T., 1907, 91, 541) are colour¬ 
less. Further examination of these and similar substances has 
disclosed the existence of a class of benzils in which the dicarbonyl 

R'C'OR 

group is present in the peroxide form, Y*Y . These com¬ 


pounds are colourless, but melt to a yellow liquid and give yellow 
solutions. The phenomenon is reversible since colourless crystals 
are deposited when the yellow solutions are concentrated or cooled. 
It can be explained by the assumption of a reversible transform¬ 
ation of the peroxide into the ketonic form. The colourless com¬ 
pounds are converted by solution in concentrated sulphuric acid 
into intensely coloured derivatives of the ketonic modification. 
The colourless benzils react very slowly with and are sometimes 
almost inactive towards the typical dicarbonyl reagents such as 
o-diamines. In contrast to the coloured benzils which contain 
the dicarbonyl group in the ketonic form, the colourless substances 
are very stable towards hydrogen peroxide in acid solution. 

2 : 2 '-Dimethoxy-5 : 5' -dimethylbenzil, colourless leaflets, m. p. 183°, 
is prepared by the oxidation of a boiling alcoholic solution of the 
corresponding benzoin with Fehling’s solution. It is converted by 
phenylhydrazine into the corresponding osazone , C S0 HjqO 2 N 4 , 
yellow crystals, m. p. 197°. It is not affected by aqueous or ethereal 
ammonia at 200° and does not oondense with o-phenylenediatiiine 
or naphthalene-1 : 2-diamine. It is converted by a boiling mixture 
of glacial acetic and aqueous hydrobromic acids (50%) into 2-hydr- 
oxy-2'-methoa%-5'*5'-dimethylbenzil 9 prisms, m. p. (indefinite) 113°, 
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which is re-converted into the dimethoxy-compound by treatment 
with methyl sulphate. 

2 : 2'-Dimethoxybenzil, m. p. 130° (cf. Irvine, loc. cit.)> is similarly 
prepared by the oxidation of 2 ; 2'-dimethoxybenzoin with Fehling’s 
solution. It gives a dioxime , colourless prisms, decomp. 235° 
(indefinite), and a diphenylosazone , C 28 H 26 02 N 4 , yellow prisms, 
m. p. 198—199°. It is stable towards aqueous ammonia and 
o-diamines. With hydrobromic and acetic acids it yields 2-hydroxy- 
2'-methoxybenzil, colourless, lustrous prisms, m. p. 120°. 

4 :4'-Diethoxybenzil (cf. Vorlander, loc. cit.) is conveniently pre¬ 
pared by the action of aluminium chloride on a solution of phenetole 
and oxalyl chloride in carbon disulphide. It is converted by drastic 
treatment with concentrated aqueous ammonia into p-ethoxy- 
benzoic acid and 2:4: 5-tri-p-ethoxyphenyloxazole , 


EtOC 6 H 4 *C-O 

EtO-C 6 H 4 ^N=C’C 6 H 4 *OEt’ 

colourless needles, m. p. 82°. With naphthalene-1 : 2-diamine in 
boiling glacial acetic acid solution it slowly gives 2 : 3-di-p-ethoxy- 

phenyl-<xfi-naphthaquinoxcdin e (annexed 
/\ formula), needles, m. p. 155°. It is con- 
jj I I verted by a mixture oi nitric acid (d 1*48) 
EtO'CgH^o/ and sulphuric acid (d 1-70) into 3 : 3'- 

TT .Pv I I dinitro-4 : 4'-diethoxybenzil, lustrous, yellow 
6 4 leaflets, m. p. 216°, which is transformed 

by naphthalene-1 : 2-diamine hydro¬ 
chloride into 2 : 3-di-m-nifro-p-ethoxy phenyl-cL^~naphthaquinoxaline , 
yellow needles, m. p. 178°. 3 : 3-Dibromo-4 : 4'-diethoxybenzil 
crystallises in pale yellow needles, m. p. 208°. 4 :4' -Dihydroxybenzil, 
m. p. 235°, after previous softening ( dibenzoate , yellow needles, m. p. 
170°) can be obtained only with difficulty and in poor yield by the 
action of hydrobromic acid on 4 : 4' -diethoxybenzil, but is readily 
prepared by the corresponding treatment of 4 : 4'-dimethoxybenzil. 

Ethylbenzene is converted by oxalyl chloride and aluminium 
chloride in the presence of carbon disulphide into p-ethylbenzoic 
acid instead of the desired 4 :4 / -diethylbenzil. 

Diphenyl ether is transformed by oxalyl chloride into 4 : 4 '-di- 
phenoxybenzil , pale yellow, silky leaflets, m. p. 116°, in which the 
position of the phenoxyl groups is established by its oxidative 
hycmolysis by hydrogen peroxide to p-phenoxybenzoic *acid , m. p. 
159°. With o-tolylenediamine hydrochloride, the benzil yields 
2 ^S’di-p-phsnoxyphenyl-G-methylquinoxcdine, yellow aggregates of 
m ; P* 149°, whilst with naphthalene-1 :2-diamine hydro¬ 
chloride it gives 2 : 3-di-p-phenoxyphenyl-oi$-naphthaquinoxaline , 
yellow crystals, m. p. 157°. 

Oxalyl chloride and 3 :5-dimethoxytoluene give 6-methoxy- 
Me 4 -methyl-2 : 3 -diketocoumaran (annexed formula), 

0 lustious, yellow crystals, m. p. 165°; the same 

yO compound is obtained by the similar treatment 
\ /CO of 5-hydroxy-3-methoxytoluene. 

O , In contrast to the colourless 2 : 2'-dimethoxy- 

benzil and 2:2'-dimethoxy-5:5 / -dimethylbenzil, 


/y 



ORGANIC CHEMISTRY. 


i. 665 


the yellow diketones, 4:4'-dimethyl-, 4:4'-dimethoxy-, and 
3:4:3': 4'-dimethylenedioxy-benzils react readily with naphthalene- 
1 :2-diamine hydrochloride in boiling glacial acetic acid solution, 
giving, respectively, 2 : S-di-p4dyl-tt$-napMhaquinoxaline y needles, 
m. p. 183°, 2 : S-di-p-methoxyphenyl-xfi-naphthaquinoxaline, yellow 
needles, m. p. 161°, and 2 : 3-di-mp-methylenedioxyphenyl-ctfi-naph- 
thaquinoxaline, yellow crystals, m. p. 205°. 

Piperil is converted by aqueous ammonia at 120° into 2:4: 5-tri- 


mp-methylenedioxyphenyloxazole i 'N < ^ ( 6 ** 2 

C(C fl He.0 2 CH 2 ).C 

slender, colourless needles, m. p. 170—171 . 


(c 6 h 3 :o 2 ch 2 )’ 

H. W. 


The Phenanthrene Series. XXXIII. Preparation of 
Derivatives of Phenanthraquinone and Phenanthrene from 
2-Nitrophenanthraquinone. Julius Schmidt and Otto Spoun 
(Ber ., 1922, 55, [B], 1194—1211).—Phenanthraquinone is con¬ 
verted by boiling nitric acid (d 1*4) into a mixture of 2-nitro- 
phenanthraquinone, yellow needles, m. p. 258-^-260°, and 4-nitro- 
phenanthraquinone, m. p. 176—177°, which can be separated by 
taking advantage of the much smaller solubility of the former in 
boiling alcohol (cf. Werner, A., 1902, i, 437). 2-Nitrophenanthra- 
quinone is reduced smoothly by Werner’s method (loc. cit.) to 
2 -ammophenanthraquinone, dark bluish-violet needles which are 
not completely molten below 320°; it is characterised by its trans¬ 
formation by o-phenylenediamine hydrochloride in boiling aqueous 
alcoholic solution into 2-aminophenanthraphenazine y 


pale yellow needles, m. p. 240° ( hydrochloride , matted needles, m. p. 


298—300°), and by the formation of a NN-diacetyl compound, a 


pale green powder, m. p. 206—208°. 2-Aminophenanthraquinone 
is converted smoothly into 2-hydroxyphenanthraquinone when it 
is suspended in concentrated hydrochloric acid and diazotised; 
subsequently sufficient water is added to give a clear solution, which 
is heated to its boiling point and then cooled, when the hydroxy- 
compound separates in almost quantitative yield. The only draw¬ 
back to the method lies in the relatively very large quantity of 


water which is necessary. 2-Hydroxyphenanthraquinone is con¬ 
verted by o-phenylenediamine hydrochloride into 2-hydroxyphen- 


anthraphenazine , pale brown, microscopic crystals, m. p. 258—259°, 
and by semicarbazide hydrochloride into the monosemtcarbazone, 
brownish-red crystals, m. p. 263—265° (decomp.). 

2-Hydroxyphenanthraquinone is converted by boiling nitric 
acid (d 1*35) into 3 : 4- dinitro-2-hydroxyphenanthraquinone, a tile- 
red powder which slowly decomposes above 220°; it oannot be 
crystallised conveniently, and is best purified by taking advantage 
of its acidic character, wnich enables it to dissolve in sodium hydrogen 
carbonate solution (the sodium salt is described). The presence of 


the three substituents on the same nucleus is proved by oxidation 


of the compound by sulphuric acid and potassium dichromate to 
phthalic aoid, whilst the fact that one nitro-group is present in 
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position 4 is established by the production of 4-aminophenanthrene, 
m. p. 104—105°, by drastic treatment of the substance with red 
phosphorus and fuming hydriodic acid (d 2-05). The preparation 
of 3 : 4-dinitro-2-hydroxyphenanthraphenazine , pale brown, micro¬ 
scopic crystals, m. p. 251° (decomp.), of 3 : 4-dinitro-2-hydroxyphen- 
cmthraquinone monoxime , brown crystals, m. p. 211° (decomp.), 
and of 3 : 4-dinitro-2-hydroxyphenanthraquinone monosemicarbazone , 
reddish-brown crystals which do not melt below 270°, is described. 
Reduction of the nitroquinone with phenylhydrazine and subsequent 
acetylation of the product gives 3 : 4-dinitro-2-hydroxyphenanthra- 
quinol diacetate , m. p. 232° (decomp.). 3 :4-Dinitro-2-hydroxy- 
phenanthraquinone is reduced by tin and hydrochloric acid to 
3:4-diamino-2-hydroxyphenanthraquinone, which is isolated in 
the form of its hydrochloride. The latter is converted by diazo- 
tisation and subsequent boiling with water into 2:3: 4 -trihydroxy- 
phenanihraquinone , a reddish-brown substance which is completely 
molten at 235° after incipient decomposition at about 186°. The 
isolation of the substance is beset with unusual difficulties. It is 
most definitely characterised by converting it into 2:3:4 -tri¬ 
hydroxy phenanthraphenazine , dark brown, microscopic crystals, 
m. p. 255—258° (decomp.), or into its monosemicarbazone , a brownish- 
red powder which decomposes gradually above 270°. 

The bromination of 2-hydroxyphenanthraquinone has been 
examined, but the process is somewhat inconvenient by reason of 
the insolubility of the substance in the usual media. The action 
of bromine on a suspension of the compound in water leads to the 
formation of a mixture of mono-, di-, and tri-bromo-derivatives, 
from which only dibromohydroxyphenanihraquinone , reddish-brown 
crystals, m. p. 255°, could be isolated in an approximately homo¬ 
geneous condition. 

2-Nitrophenanthraquinone is converted by phosphorus penta- 
chloride into a mixture of 9 : d-dichloro-2-nitrophenanthrone , yellow 
needles or leaflets, m. p. 186°, and 10 : \0-dichloro-2-nitrophen- 
anthrone , pale yellow needles, m. p. 162—163°, which are separated 
by taking advantage of their widely differing solubilities in benzene. 
(For the present, the position of the chlorine atoms in the respective 
compounds is assigned arbitrarily.) The former is reduced by 
granulated tin and concentrated hydrochloric acid to 2-amino - 

10 -hydroxyphenanthrene, m. p. 221° (the hydro- 

chloride , dibenzoyl derivative, almost colourless crystals, m. p. 225— 
226°, and diacetyl compound [+J(CH 3 -C0) 2 0], large rhombohedra, 
m. p. 182°, are described). When treated similarly, 10 : 10-di- 
chloro-2-nitrophenanthrone yields 2-amino-9-hydroxyphenanthrene, 
almost colourless, microscopic crystals, m. p. 194—195° (decomp.), 
the benzoyl derivative of which has m. p. 160° (decomp.). H. W. 

Trimethylcamphorylmethylammonium Bromide. H. Rupe 
(U.S. Pat. 1399082). — Trimethylcamphorylmethylammonium 
bromide is prepared by heating camphorylbromomethane with 
an ethereal-alcoholic solution of trimethylamine under pressure for 
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fifteen hours, cooling, dissolving the desired product (after its 
precipitation with ether) in chloroform, and reprecipitating it with 
ether. It forms colourless leaflets, m. p. 192°. On further heating 
above the m. p., trimethylammonium bromide is separated, which 
again melts with decomposition at 250°. Chemical Abstracts. 

Oxidation of Menthone by Ferric Chloride. Yasuhiko 
Asahina and Saburo Mituhori (J. Pharm. Soc. Japan , 1922, 
255—263).—By oxidation of menthone with ferric chloride, buchu- 
camphor is produced. A mixture of 50 grams of menthone, 280 
of grams crystallised ferric chloride, and 500 c.c. of 50% acetic 
acid is gently boiled until the brown colour of the solution is changed 
to dark green; the oily layer is then separated from the aqueous 
and distilled with steam, filtered, and the oily filtrate shaken 
with sodium hydroxide solution. On acidifying, crystals of buchu- 
camphor separate from the filtrate. Buchu-camphor, after recry¬ 
stallisation from alcohol, has m. p. 82°, and gives a green coloration 
with ferric chloride. Attempts to prepare the oxime by the methods 
of Kondakov and Bjalobrczeski (A., 1897, i, 227), and Semmler 
and Mackenzie (A., 1906, i, 373) were unsuccessful. Buchu-camphor 
reacts, however, easily with phenylcarbimide, forming buchu-cam¬ 
phor phenylurethane, m. p. 113° (Semmler and Mackenzie gave 41°). 

.When oxidised with potassium permanganate in acetone solution, 
buchu-camphor gave a syrup, which on cooling changed into white 
needles, m. p. 129°; from it a semicarbazone, m. p. 217°, was 
obtained. The product is perhaps identical with Semmler and 
Mackenzie’s diketonic acid. By distilling the crude oxidation 
product, an unsaturated ketonic acid, m. p. 104—105°, was obtained. 

K. K. 


Resin Constituents. VIII. The Amyrins from Elemi 
Resin. II. a-Amyrin. Alois Zinke, Alfred Friedrich, 
Otto Johannsen, and Rudolf Richter ( Monatsh ., 1921, 42, 
439—445; cf. A., 1921, i, 39).—When a-amyrin benzoate is 

CH 

distilled, benzoic acid is split off and a hydrocarbon C 28 H 46 <C}i > 

Cxi 


is formed. The latter could not be isolated, but forms a crystalline 
dibromide , C^H^gBrg, white, prismatic needles, m. p. 259—260°. 
The name a -amyrene is proposed for the hydrocarbon, instead of 
a-amyrilen, the name given by Yesterberg (loc. cit.) to a probably 
identical hydrocarbon obtained by the action of phosphorus penta- 
chloride on a-amyrin. Vesterberg’s a-amyrone, or, better, 
oc-amyranone , was prepared by oxidation of a-amyrin with chromic 
acid; it forms crystalline plates or spherical aggregates, m. p. 
124°, sintering at 115°. Its oxime , C^H^ON, has m. p. 234°. 
The a-amyranone is very resistant to oxidation and is therefore 
of little use for elucidating further the structure of a-amyrin. It 
cannot be obtained in the enol form, but by heating with benzoyl 
chloride forms a benzoate, a -amyrenol benzoate , C 87 H 52 02 , fine 
leaflets, m. p. 197—198°. Bromo-a-amyrin was oxidised to oromo- 
a -amyranone, fine, white leaflets, m. p. 190°; its oxime has m. p. 
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236*5°. Bromo-ct-amyrenol benzoate crystallises in leaflets, m p. 
226—227°. A loose compound appears to be formed between 
a- and p-amyrin benzoates, rendering their separation difficult. 

E. H. R. 

Resin Constituents. IX. The Decomposition of d-Sia- 
resinolic Acid and Luhanyl Benzoate. Alois Zinke, Franz 
Hansblmayer, and Wilhelmine Ehmer (Monatsh., 1921, 42, 
447—452; cf. A., 1918, i, 398).—By oxidation of d-siaresinolic 
acid in acetic acid solution with Kiliani’s mixture (A., 1902, i, 46), 
and also by oxidising Z-prabangic acid (A., 1921, i, 351) with potass¬ 
ium permanganate in alkaline solution, a new crystalline acid 
was obtained, CgxH^Og, m. p. 285—286° (decomp.). The acid is 
dibasic, but neither a crystalline methyl ester nor a hydroxylamine 
derivative could be obtained. 

The formula suggested by Zinke and Drzimal for lubanyl benzoate 
(A., 1921, i, 187) has been confirmed by fusion with potassium 
hydroxide, when protocatechuic acid was obtained. The prepar¬ 
ation of vanillin from the benzoate afforded further evidence of 
the correctness of the formula. E. H. R. 

Capsularin, a Glucoside from Jut© Leaf. Haridas Saha 
and Kumud Nath Choudhury (T., 1922, 121, 1044—1046). 

Castelin, a New Glucoside from Castela Nicholsoni. Louis 
Pierre Bosman (T., 1922, 121, 969—972). 

Furfurylidene-l-methylcyclohexan-2-one and some of its 
Derivatives and the Mono- and Di-furfurylidenecyclohexan- 
ones. (Mlle) N. Wolff (Compt. rend., 1922, 174, 1469—1471 ; 
cf. A., 1921, i, 514).—Furfuraldehyde condenses with 1-methyl- 
cycZohexan-2-one to give 3-furfurylidene-l-methylcyclohexan-2-one, 
aOH 3 -CH:C 6 H 7 MeO, m. p. 51°, R a 58*30°, R D 58*96°, Rp 61*21°, 
which when reduced with sodium amalgam yields 3-furfuryl-l- 
methylcyclohexan-2-one, C 4 OH 3 *CH 2 *CgH 8 MeO, b. p. 146°/16 mm., 
R a 53*60°, Rjy 53*92°, Rp 54*82°. The first named compound 
condenses with magnesium phenyl or p-tolyl bromide 
giving respectively phenylfuryl-^-ketoS-methylcyclohexylmethane, 
C 4 OH 3 *CHPh*C 6 H 8 MeO, b. p. 206°/16 mm., R a 79*03°, R» 79*39°, 
Rp 80*70°, and p - tolylfuryl - 2 - keto - 3-methylcyclohexylmethane, 
C 4 OH 3 -CH(C 6 H 4 Me)-C 6 H 8 MeO, b. p. 220°/16 mm, R a 82*96°, 
R d 84*52°, R p 86*61°. 

With cycZohexanone, furfuraldehyde gives 1 -furfurylidenecyclo- 
hexan-2-one , m. p. 47°, R a 52*86°, Rj> 54*69°, Rp 57*62°, and 1 : 3- 
difur$wylidenec,yo\ohexan-2-one , C 6 H 6 0(.‘CH*C 4 0H 3 ) 2 , m. p. 145°, 
R a 78*39°, iZ D 85*81°, Rp 95*41°. W. G. 

Pyrylium Compounds. XI. Pentaphenylpyrylium Salts. 
The Formulation of Salts of Dyes. W. Dilthey [with H. 
Kaffer] (Ber. } 1922, 55, [B] t 1275—1279; cf. A, 1921, i, 429).— 
Benzamarone, CHBzPh*CHPh*CHPhBz, is converted by phos- 
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phorus pentachloride in the presence of boiling chlorobenzene into 
the 2 : 3 : 4 : 5 : 6-pe?itaphenylpyryUum salt 
.(annexed formula), yellow needles, m. p. y.v 
(indefinite) 248—254°, which does not lose PhrC ^jPh qj jj™ 
the molecular proportion of hydrogen chloride Ph!r SPh ’ 
completely when preserved over lime. The 
nature of the attachment of the chlorine atoms 
is deduced from the transformation of the hydrochloride into the 
iron salt, CjgHggOCLFe, yellow, lustrous needles, m. p. 286—287°, 
and into the perchlorate , C^gHggOgCl, m. p. 294°. The picrate , 
C 4 iH ? , 0 8 N 3 , has m. p. 157°. An alcoholic solution of the hydro¬ 
chloride is converted by sodium carbonate solution at 0° into a 
mixture of oLt-diketo-cLfiySt-pcntaphenyl-kP-pentene, 
COPh-CflPh-CPhICPh-COPh, 

almost colourless needles, m. p. 149—161°, which is readily recon¬ 
verted into pyrylium salts and tetraphenylfuran, pale yellow 
leaflets, m. p. 172°. 

The communication concludes with a reply to Kehrmann (A., 
1921, i, 447) with regard to the relative probability of the formul¬ 
ation of the salts of dyes (cf. Dilthey, A., 1920, i, 324). H. W, 

A Synthesis of fooBrazilein and certain Related Anhydro- 
pyranol Salts. II. Synthesis of isoHsematein. Herbert 
Grace Crabtree and Robert Robinson (T., 1922, 121, 1033— 
1041). 

3 :6-Tetramethyldiaminocyanoselenopyronin. M. Batte- 
gay and G. Hugel (Bull. Soc. chim ., 1922, [iv], 31, 440—444).— 
In proof of the constitution of 3 : 6-tetramethyldiaminoseleno- 
pyronin (cf. A., 1920, i, 629), the corresponding selenoxanthone 
has been prepared indirectly. If the selenopyronin is oxidised 
by alkaline permanganate the only product is an amorphous, 
yellow compound. If, however, the selenopyronin is heated with 
aqueous potassium cyanide at 65° for ten minutes, a leucocyano - 
selenopyronin is obtained, and if this is oxidised by ferric chloride 
and hydrochloric acid, 3 : G-tetramethyldiaminocyanoselenopyronin , 
is obtained as its hydrochloride , which is readily converted into a 
crystalline nitrate , from which by decomposition with potassium 
cyanide the free base may be obtained. If the cyanoselenopyronin 
is warmed with aqueous sodium hydroxide, 3 : §4etramethyldiamino- 
selenoxanthone , m. p. 261°, is obtained giving coloured salts with 
concentrated acids which are easily hydrolysed by water. 

W. G. 

Syntheses in the Benzofuran Group. 6-Methylcoumaran- 

2- one and 3-Methyl-6-fsopropylcoumaran-3-one. I. Efisio 
Mameli ( OazzeUa , 1922, 52, i, 322—337).—o-Tolyloxyacetic and 

3- methyl-6-isopropylphenoxyacetic acid undergo ring-closure when 
treated with either phosphorus pentachloride or aluminium chloride. 
The chloride of the original acid represents the first product of 
the reaction and the new ring is formed by elimination of the 
chlorine atom and of a nuclear hydrogen atom and is five-membered, 
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the alkyi substituents of the benzene ring playing no part. The 
final products are 6-methylcoumaran-2-one and 3-methyl-6-^o- 
propylcoumaran-3-one, respectively. 

6-Methylcoumaran-2-one has m. p. 89—90°; the semicarbazone, 
m. p. 238—240°; oxime, m. p. 152°, and benzylidene derivative, 
m. p. Ill—112° (cf. Stoermer and Bartsch, A., 1901, i, 94; Auwers, 
A., 1916, i, 496; 1919, i, 216, 217; Higginbotham and Stephen, 
T, 1920, 117, 1534). 

3-Methyl-6-^opropylooumaran-2-ono yields the original 3-methyl- 
6-isopropylphenoxyacetic acid when treated with potassium hypo- 
bromite, and treatment of its isonitroso-derivative with an acid 
gives 3-methyl-6-tsopropylcoumaran-l : 2-dione, which forms o- 
thymotic acid when oxidised by means of hydrogen peroxide and 
undergoes condensation with o-phenylenediamine to 5-methyl- 
2-tsopropylcoumarophenazine. In some respects, the heterocyclic 
ring of 3-methyl-6-i$opropylcoumaran-2-one behaves differently 
from those of other coumaranones. Thus, the action of hydro¬ 
lysing or oxidising agents usually results in opening of the hetero¬ 
cyclic ring by rupture of the linking between the methylene and 
carbonyl groups, o-hydroxybenzoic acids being formed, whereas 
in the present case this ring resists the action of such agents. 
Further, the action of hydrochloric acid on oximinocoumaranones 
mostly effects rupture of the ring between the oxygen atom and 
the CINOH group and yields o-hydroxybenzoylformic acids, but, 
as stated above, in the present instance the corresponding cou- 
marandione is formed, just as with the oximino-derivatives of acyclic 
ketones, hydrindones, hydroxythionaphthens, and benzopyrones. 

3-Methyl-6-isopropylcoumaran-l : 2-dione dissolves in cold alkali 
hydroxide or carbonate solution and is reprecipitable by means 
of acid. Similar lactonic behaviour is shown by thionaphthaquinone 
and by P-naphthafuran-1 : 2-dione and certain dialkylcoumaran- 
diones. As regards the opening of the heterbcyclic ring, this dione 
exhibits behaviour intermediate to that of coumaran-1 : 2-dione, 
which is converted into o-hydroxybenzoylformic acid by the action 
of moisture, and that of p-naphthafuran-1 : 2-dione, which is dis¬ 
solved slowly by cold and rapidly by hot sodium hydroxide solution. 
Thus, replacement of the methylene group in the heterocyclic 
ring of the coumaranone by carbonyl to give the ooumarandione 
causes this ring to open more easily and in a different manner. 

6-Methylcoumaranone azine, C 18 H 16 0 2 N 2 , prepared by the action 
of hydrazine hydrate, forms a golden-yellow, crystalline powder, 
m. p. 223—224°, which begins to darken at 205° and afterwards 
becomes almost black, and decomposes at 230°. 

S-MethylS-iaopropykoumaran-2-one , (\ 2 H 14 0 2 , crystallises in 

long, slender, silky, white needles, m. p. 6(T, and gradually becomes 
oily. It gives a fluorescent solution in alcohol and a greenish- 
yellow solution in concentrated sulphuric acid, and it decolorises 
permanganate in presence of sodium carbonate. The oxime , 
C 12 H 16 0 2 N, crystallises in white scales, m. p. 155—156°; the 
semicarbazone, CiaH^C^NgjHgO, forms a white, crystalline mass, 
m. p. 191° (decomp.); the benzylidene derivative, C 19 H 18 0 2 , 
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separates in reddish-yellow needles, m. p. 134°; the piperonylidene 
derivative, C^HjgO^ long, deep yellow, silky needles, m. p. 162°; 
the oximino- derivative, C 12 H 13 0 3 N, forms tufts of yellow prisms, 
or slender needles, or regular rhombic plates, m. p. 164—165°, 


PrP O N 

/\/ 




~x/\/ 

N 


decomposes at 200°, and yields an acetyl 
compound , C 14 H 16 0 4 N, crystallising in straw- 
yellow flocks, m. p. 127°. 

3 - Methyl - 6 - iso propylcoumaran -1:2- dime, 
crystallises in bright yellow needles, either inter¬ 
laced or in stellate aggregates, m. p. 105—106°. 


Methylisopropylcumarophenazine (annexed formula), forms either 
orange-red or yellow crystals, m. p. 217°, and dissolves in acids, 
giving yellow salts. T. H. P. 


Syntheses in the Cinchona Series. VII. 5 :8-Diamino- 
dihydroquinine and 5 : 8-Diamino-6-methoxyquinoline and 
their Conversion into the Corresponding Aminohydroxy- 
and Dihydroxy-bases. Walter A. Jacobs and Michael Heidel- 
berger (J. Amer. Chem . Soc ., 1922, 44, 1073—1079).—It has 
previously been shown that the aminoazo-dyes prepared from 
5-aminodihydroquinine and 5-amino-6-methoxyquinoline are easily 
converted by acids into the corresponding hydroxy azo-dyes (A., 
1921, i, 44). This also applies to the 5 : 8-diamino-derivatives, 
and there is evidence that the amino-group in position 5 is more 
labile than that in position 8. Again, it was found that the sub¬ 
stitution of a methoxyl group in position 6 is a determining factor 
as regards the lability of the amino-groups. 

8-p-Sulphobenzeneazo-5-aminodihydroquinino, on reduction with 
stannous chloride and hydrochloric acid, gives 5 : 8 -diaminodi- 
hydroquinine, an amorphous powder, m. p. 125—140° (decomp.), 
which is very unstable in light and air and rapidly dissolves in 
dilute acids, giving red solutions from which crystalline salts can 
be obtained. The tetrahydrobromide and the basic sulphate were 
prepared. Diaminodihydroquinine, when boiled with hydro¬ 
chloric acid, yielded 5 : 8-dihydroxy dihydroquinine, which is very 
unstable and is best isolated as its dihydrochloride, m. p. 208— 
211° (decomp.), or its dihydrobromide. 8-Arnino-5-hydroxydi - 
hydroquinine is obtained as its stannichloride by the reduction of 

5- hydroxy-8-benzeneazodihydroquinine with stannous chloride and 
hydrochloric acid. 

5-Amino-6-methoxyquinoline, when coupled with diazotised 
sulphanilic acid, yields 8-p-sulphobenzeneazo-5-amino-Q-methoxy- 
quindine, from which on reduction with ammonium sulphide 
5 : 8-diamino-Q-methoxyquinoline , m. p. 163—164° (decomp.), is 
obtained. When the latter compound is warmed for thirty minutes 
on a water-bath with 10% hydrochloric acid, 8 -amino-5-hydroxy- 

6- methoxyquinoline, m. p. 180—182° (decomp.), is obtained, and 
it may also be prepared from 8-benzeneazo-5-hydroxy-6-methoxy- 
quinoline by the action of ammonium sulphide. 8-p-Sulphobenzene- 
azo-5-amino-6-methoxyquinoline, when heated in acetic acid 
solution with hydrochloric acid is converted into 8-p sulphobenzene* 
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azo-6-hydroxyS-methoxyquindine, and 5 : 8-diamino-6-methoxy- 
quinoline, if boiled for three hours with hydrochloric acid, yields 
5 : S-dihydroxyS-methoxyquinoline. 5 : 8-Diaminoquinoline, on the 
other hand, is recovered unchanged after boiling for three hours 
with hydrochloric acid. W. G. 

Syntheses in the Cinchona Series. VIII. The Hydrogen¬ 
ation of Dihydrocinchonine, Cinchonine, and Dihydroquinine. 

Walter A. Jacobs and Michael Heidelberger (J. Amer. Chem. 
Soc., 1922, 44, 1079—1090).—Dihydrocinchonine, when reduced 
with sodium and amyl alcohol, yielded a mixture of hexahydro- 
cinchonine and two epimeric hexahydrodeoxycinchonines, in the 
last of which the alcohol group as well as the quinoline ring had 
suffered reduction. The relationship of these compounds to the 
products obtained by reduction with zinc and hydrochloric acid 
and by the reduction of cinchonine have been elucidated. 

Dihydrocinchonine, when reduced in boiling amyl alcohol with 
sodium, gave a mixture of bases in the form of an oil, and these 
were separated by fractional crystallisation of their dihydro¬ 
chlorides. In this way, the following bases and their derivatives 
were, obtained, a-Hexahydrodeoxycinchonine, m. p. 106—107° 
(corr.), [a]g +212—217°, giving a dihydrochloride , [oc]$ +69-2°, a 
m£roso-derivative as its hydrochloride , m. p. 203—205°, [a]^ +68*0°; 
an acetyl derivative as its hydrochloride , m. p. 235—237°, [a]$ +37*0°, 
a benzoyl derivative as its hydrochloride , m. p. 215—220°, [a]g 
+13*0°, and 6-benzeneazo-ai-hexahydr odeoxy cinchonine, m. p. 153— 
156°. $-Hexahydrodeoxycinchonine, m. p. 106—106*5°, [oc]d +18*15°, 
giving a dihydrochloride , m. p. 237—240°, [ajf, +84*0°, a nitroso- 
derivative, m. p. 92*5—93*5° (corr.), [a]g +107*0°, and its hydro¬ 
chloride, m. p. 209—211°, [a]j? +68*4°, a benzoyl derivative as its 
hydrochloride, m. p. 232—234°, [a]?J +95*0°. Hexahydrocinchonine 
dihydrobromide, [ajg +50*0°. It is probable that one of the hexa¬ 
hydrodeoxycinchonines described above corresponds with that of 
Freund and Bredenberg (cf. A., 1915, i, 159), but the hexahydro¬ 
cinchonine described probably differs from that of Skita and Brunner 
(cf. A., 1916, i, 835). 

Dihydrocinchonine dihydrochloride reacts with phosphorus 
pentachloride in chloroform solution to give chlorodihydrocinchonine, 
m. p. 70°, [a]?} +36*4°, and its hydrochloride, m. p. 227—228°, 
[°Gd +48*8°, which on reduction yields dihydrodeoxycinchonine, 
m. p. 59*5—60° (corr.), [ajg +113*8°, and its hydrochloride, m. p. 
197—199°, [a]i> +69*3°. Dihydrodeoxycinchonine when reduced 
with sodium in amyl alcohol gave the two epimeric hexahydro¬ 
deoxycinchonines described above. 

A repetition of von NorwalTs work on the reduction of cinchonine 
itself by sodium and amyl alcohol (cf. A., 1895, i, 631) resulted 
in the formation of a -telrahydrodeoxycinchonine, m. p. 116*5— 
117*5° (corr.), [a]p +209*0°, together with a mixture of $-tetra - 
hydrodeoxycinchonine and tetrahydrocinchonine, which were not 
isolated as such, but were further reduced to the corresponding 
hexahydro-derivatives. 
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Dihydroquinine, when reduoed in the same manner as the other 
compounds, yielded mainly hexahydroquinine, which could not 
be isolated as such but as its dihydrochloride, m. p. 271—273°, 
[°0i) 5 —36*5°, as nitrosohexahydroquinine hydrochloride, m. p. 212— 
213°, [a]g —85*1°, and as benzoylhexahydroquinine, m. p. 160— 

160- 5°, [«]g -115-2°. W. G. 

Syntheses in the Cinchona Series. IX. Certain Quinicine 
and Benzoylcinchona Salts, Crystalline Ethyldihydrocupreine 
(Optochin) Base, and other Derivatives. Michael Heidel- 
berger and Walter A. Jacobs ( J . Amer. Chem. Soc ., 1922, 44, 
1091—1098).—The following miscellaneous cinchona derivatives, 
used as initial materials for various investigations, are described. 
Dihydroquinicine sulphate (cf. Hesse, A., 1888, 69) has m. p. 174— 
176°, [a]S 8 —8*3°; N -methylquinicine dihydrochloride , m. p. 153— 
155°, [a]^+16*6°; N-methyldihydroquinicine hydrochloride , m. p. 
150—153°, [a]?? 5 —9*4°; N -ethylquinicine hydrochloride, m. p. 202— 
204°, [oc]$+68*l°; N -ethyldihydroquinicine hydrochloride , m. p. 
202°, [aj$ —14*4°; N -benzyldihydroquinicine hydrochloride, m. p. 

161— 164°, [aJJJ 5 —65-9°; ethyldihydrocupreicine (optotoxin) sulphite , 
m. p. 164—166°, [ajg —7*8°; dihydrocupreicine hydrobromide, m. p. 
213—215°, [a$ 6 -5-4°. 

Glycine derivatives of quinicine, described are : quinicylglycine- 
anilide dihydrochloride, m. p. 190°, and quinicylglycine-p-hydroxy- 
anilide hydrogen sulphate , m. p. 212—215°. 

The following hydrochlorides of certain benzoylated cinchona 
alkaloids are described. Benzoylcinchonidine dihydrochloride, m. p. 
208—211°; benzoyldihydrocinchonidine hydrochloride , m. p. 185— 
190°, [a]p 5 +124*9°; benzoylquinine dihydrochloride (cf. Wunsch, 
A., 1895, i, 118), m. p. 229—232° (decomp.y, [a]fj +88*7°; benzoyl- 
dihydroquinine hydrochloride , m. p. 235—240° (decomp.), [a]5> 
+ 140*6°. 

Cinchotenine methyl ester , m. p. 243—244*5° (decomp.), [aj{? 
+ 118*7°; cinchotenine ethyl ester hydrochloride , and cupretenine 
methyl ester dihydrochloride, m. p. 200°. 

Ethyldihydrocupreine (optochin) was obtained in a crystalline 
form from toluene and had m. p. 123—128°, [a$5 —136*2°. Ethyl¬ 
dihydrocupreine ethyl bromide had m. p. 185°, [ajg —111*8°. Di¬ 
hydroquinine ethyl bromide had m. p. 188—190°, [ajg' e —111*1°. 
Hydrobromocinchonidine (cf. Leger, A., 1919, i, 451) had m. p. 
176—177° (decomp.), [a]g' 6 —226*8°, and hydrobromocupreine 
dihydrobromide had m. p. 197—203° (decomp.), [a]^ —161*8°. 

W. G. 

Syntheses in the Cinchona Series. X. Dihydrocin- 
chonicinol and the Dihydroquinicinols. Michael Heidel- 
berger and Walter A. Jacobs (J. Amer . Chem. Soc., 1922, 44, 
1098—1107).—It has been found possible to reduce the ketonic 
group in cinchona alkaloids of the type of cinchonicine and quinicine, 
by means of palladium and hydrogen, the products being mixtures 
of stereoisomerides of a new type of alkaloids to which the authors 
have assigned the names dihydrocinchonicinols and dihydroquin- 
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icinols. In general, the cZ-forms proved easier to isolate, and a 
number of d- bases, one of the Z-bases, and numerous salts of the 
d- and Z-forms are described. The restoration of the secondary 
hydroxyl group in the case of the dihydroquinicinols resulted in 
the restoration of the blue fluorescence of the bases when dissolved 
in excess of nitric or sulphuric acids, thus supporting Kaufmann’s 
statement that the alkyloxy-group and the secondary hydroxyl 
group are necessary to produce this phenomenon (cf. A., 1913, 
i, 763, 1222). 

From the reduction of cinchonicine oxalate d-dihydrocinchonicinol 
sulphate , m. p. 223—224°, [<x]j? +63 6°, and the 1 -isomeride, m. p. 
232—234°, [a]^ —57*3°, were obtained. 

Derivatives obtained from quinicine were d -dihydroquinicinol 
nitrate , m. p. 115°, [a]iJ' 5 +100*7°; d -dihydroquinicinol, m. p. 80°, 
[a]^+87*l°; d-dihydroquinicinol dihydrochloride , m. p. 212—214°, 
[a] : |J +151*8° and its 1 -isomeride, m. p. 170°, [a] D —117*7°; d-N- 
methyldihydroquinicinol , m. p. 165*5—166°, [ajg +93*9°, and its 
d-hydrobramide, m. p. 218—223°, [o+J +80*2°, its d -dihydrochloride, 
m. p. 190°, [a]p +145*7°, and its methiodide , m. p. 225—227°, [a]‘$' 8 
+68*7°; 1-N -methyldihydroquinicinol, m. p. 136*5—137*5°, [a]?,’ 5 
—24*9°, and its dihydrochloride , ra. p. 232—235° (decomp.), [a]ft 
+ 1*45°, and its methiodide , m. p. 253—254° (decomp.), [ajf? —50*0°. 
d-N -Ethyldihydroquinicinol, m. p. 140—141°, [a]fj +91*7°, and its 
hydrochloride , m. p. 135°, [a]g 5 +85*4°, its dihydrochloride , m. p. 
250° (decomp.), [aft, +142*6°, and its methiodide , m. p. 135°, [a]]J 
+62*9°. 1 -N-Ethyldihydroquinicinol dihydrochloride , m. p. 237— 
238°, [a]g -16*7°. 

Derivatives obtained from dihydrocupreicine were d-O-ethyl- 
dihydrocupreicinol , m. p. 105—110°, [a]{J 6 +100*2°, and its hydro¬ 
chloride , m. p. 209—210°, [ocji? +81*1°, and dihydrochloride , m. p. 
192—194°, [aj£ +149*2°. d-l^-M ethyl-0-ethyldihydrocupreicinol , 
m. p. 136*5—137°, fajg’ 6 +88*2°, and d-N : O -diethyldihydrocupre- 
icinol , m. p. 110—111°, [ajg +87*1°. W. G. 


Action of Hydrogen Peroxide on Cinchona Alkaloids. 

Edmund Speyer and Alfred Gustav Becker ( Ber ., 1922, 55, 
[J5], 1321—1329).—Quinine is converted by hydrogen peroxide 


qjj (30%) into an amine oxide which is 

si\ characterised by its ability to liberate iodine 

ELjC^ch^CH'CHIC^ from acidified potassium iodide solution and 
HC ch.CH its re-conversion into quinine by the action 

\j/ 2 of sulphurous acid. Since pyridine and 

N!0 analogous bases do not react with hydrogen 

CH*OH peroxide in this manner, it appears valid to 

X. conclude that the oxygen atom is attached 
y \OEt to the tervalent nitrogen atom of the piper- 

L Ji V idine complex and to ascribe the annexed 

formula to quinine oxide. Dihydroquinine, 
" quinidine, dihydrocupreine, and ethyldi- 

hydrocupreine behave in a similar manner, but cinchonine does 
not appear to yield an amine oxide. 


I n:o 

9H-OH 
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Quinine oxide, needles, m. p. 195—196°, has [<x] D —31*44° and 
—29*87° when dissolved in chloroform (c=2*481 and 6*207, re¬ 
spectively). It gives a dihydrochloride , leaflets, m. p. 138—140°, 
a dinitrate, colourless rods (+3H 2 0), m. p. (anhydrous) 152—153° 
(decomp.), a normal sulphate , silky needles, m. p. 146°, after soften¬ 
ing at 140°, a hydrogen sulphate , needles (4-2H 2 0), m. p. (anhydrous) 
165—167°, after becoming pale yellow at 130° and softening at 
140°, a monopicrate , yellow needles, m. p. 158°, after softening at 
156° and a diperchlorate , pale brown leaflets, m. p. 193°, after 
previous softening. 

Dihydroquinine oxide is prepared as a yellow liquid by the 
action of hydrogen peroxide on dihydroquinine or by the catalytic 
hydrogenation of quinine oxide in the presence of palladium; the 
dinitrate is described. 

Quinidine oxide crystallises in coarse octahedra, m. p. 205°; it 
yields a picrate , matted needles, m. p. 152°. Dihydrocupreine 
oxide forms coarse prisms, m. p. 198—202°, after becoming dis¬ 
coloured above 185°. Ethyldihydrocupreine oxide crystallises in 
needles, m. p. 150°, after softening at 135°; its dinitrate forms 
colourless rods, decomp. 153°. H. W. 


The Constitution of Corydaline. J. Gadamer and F. von 

Bruchhausen (Arch. Pharm ., 1922, 259, 245—249).—In agree¬ 
ment with the conclusions of Spath and Lang (this vol., i, 168), the 


OMe 


authors now accept for corydaline the 
formula annexed, since dehydrocorydaline, 
/ |iOMe obtained by the removal of four hydrogen 
' - atoms by treatment with mercuric acetate, 

gives Cannizzaro’s reaction when it is 
warmed with 30% sodium hydroxide 
solution, 2 mols. being converted thereby 
by auto-reduction and auto-oxidation into 
1 mol. of oxydehydrocorydaline , C^H^C^N, m. p. 228—228*5°, and 
1 mol. of dihydrodehydrocorydaline. This could not occur with the 
formula previously proposed. G. F. M. 


MeO: 


H Me 


4 / 

H, 


H, 


Ecgonine. J. Gadamer and C. John (Arch. Pharm., 1922, 
259, 241—244; cf. this vol., i, 167).— Anhydroecgonine ethyl ester 
is obtained as an oil, b. p. 137—139°/11 mm., d 1*0721, not. 1*49615; it 
forms a crystalline hydrochloride , m. p. 243—244°. By the action of 
sulphuric acid, or better chlorosulphonic acid in the cold on J-ecgonine 
the sulphuric ester is obtained as a white, crystalline substance, m. p. 
258—260°, [a] D —85°; aurichloride, C 9 H 15 0 6 NS,HAuC1 4 ,2H 2 0, 
m. p. 110° (152—153°, anhydrous). Treatment of anhydroecgonine 
with cold sulphuric acid did not give the corresponding derivative. 

G. F. M. 


Morphine. Edmund Speyer and Gunther Becker (Ber., 
1922, 55, [B], 1329—1339).—In previous communications (A., 
1911, i, 76, 909; 1915, i, 580) the conversion of morphine oxide by 
acetic anhydride and sulphuric acid into morphinehydrateoxide- 
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sulphonic acid and reduction of the latter by sulphurous acid to 
morphinehydratesulphonic acid has been described. If this nomen¬ 
clature is correct, reduction of the latter acid should yield a dihydro- 
morphinehydratesulphonic acid; actually, however, a -dihydro- 
morphinesulphonic acid , C 17 H 21 0ftNS, decomp, above 360° after 
darkening between 338° and 350 , is obtained (the same acid is 
prepared from morphinehydrateoxidesulphonic acid), so that it 
is evident that the water in “ morphinehydratesulphonic acid ” is 
present as water of crystallisation; this is shown experimentally 
to be the case by heating it during several hours at 170—180°, 
whereby a molecular proportion of water is expelled without further 
decomposition taking place. The terms morphinesulphonic acid 
and oxidodimorphinesulphonic acid are therefore to be substituted 
for the older expressions. 

Catalytic reduction of sodium morphineoxidesulphonate leads to 
the formation of “ ordinary ” dihydromorphinemlphonic acid , 
decomp, above 360° after blackening between 301° and 306°. 
This acid is distinguished from a-dihydromorphinesulphonic acid 
[prepared by catalytic reduction of the oxidodimorphinesulphonic 
acid or of morphinesulphonic acid (see above)] by crystalline form 
and more sparing solubility. 

Dihydromorphine is transformed by hydrogen peroxide into 
dihydromorphine N-oxide, plates, decomp. 261° after softening at 
257°, which is converted by acetic anhydride and concentrated 
sulphuric acid into NN'-oxidobisdihydrornorphinesulphonic acid, 
C^H^NoS 2 , prisms, decomp, above 360° after blackening at 
334°. Sulphurous acid transforms the latter into dihydromorphine- 
sulphonic acid. 

Potassium morphinesulphonate is converted by methyl iodide 
into codeinesulphonic acid methohydroxide, needles, decomp. 
284° after softening at 282° (cf. Freund and Speyer, A., 1911, 
i, 909). Similarly, a-dihydromorphinesulphonic acid gives dihydro- 
codeinesulphonic acid methohydroxide, leaflets, decomp. 280—286° 
(cf. Speyer and Wieters, this vol., i, 170). H. W. 

The Course of the Decomposition of apoMorphine by 
Reduction by Emde’s Method. Franz Faltis and Mathilde 
Krausz (Monatsh.y 1921, 42, 377—385).—In a previous paper on 
the structure of isochondodendrine (Faltis and Neumann, this vol., 
i, 569), it was concluded that when a benzyHsoquinoline derivative 
is reduced by Emde’s method with sodium amalgam (A., 1912, 

i, 801), rupture of the ^oquinoline ring 
occurs in one way only, whilst Hofmann’s 
method gives a mixture of inactive a- 
and active p-methines. To confirm this 
observation, experiments have been made 
with a benzyltsoquinoline base of known 
constitution, aporaorphine. Dimethyl- 
opomorphine methocnloride gave, by 
Emde’s method, dimethyldihydro&pomor- 
phimdMne , transparent tablets, m. p. 70*5—71*5° (annexed formula). 


\/ 
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Its methiodide has m. p. 240°. When boiled 
with sodium hydroxide solution, the methiod¬ 
ide decomposed, giving trimethylamine and 
dimethoxyvinyldihydrophenanthrene (annexed 
formula), brush-like crystals, m. p. 83*5—84° 
(corr.). Unlike the known dimethoxyvinyl- 
phenanthrene, this dihydro-derivative does 
not form a picrate. When the methochloride 
of dimethyldihydroopomorphimethine was 
reduced with sodium amalgam, it gave, apparently, a mixture of 
dimethoxyethyl- and -vinyldihydrophenanthrenes. Wijs’s method 
of estimating the ethylene linkings by determining the iodine 
number proved valuable in the analysis of the nitrogen-free 
products. A number of examples of the application of this 
method are given. . E. H. R. 

Strychnos Alkaloids. XXXII. Transformations of the 
Quinones from Brucinesulphonic Acid. I. Hermann 
Leuchs and Kurt Fricker (Ber., 1922, 55, [B], 1244—1254).— 
In extension of the work of Leuchs and Geiger (A., 1909, i, 828), 
the red quinone obtained by the action of SJV-nitric acid on brucine¬ 
sulphonic acid I has been investigated further. As by-product, a 
nitro-compound was isolated previously to which the formula 
GoiHggOjoNgS was ascribed; this is now amended to C 2 iH 21 O 10 N 3 S. 
The substance is shown to be a nitroquinone which is smoothly 
reduced by sulphur dioxide to a nitroquinol, the formula of which 
can now be resolved in the following manner : 

C lf H 16 {C(OR )... C(OH); :C-N0 2 ; :N; HO a S-; INH; H0 2 C- ;CH(OH)}. 

The red quinone, C 21 H 20 O 7 N 2 S, is characterised further by its 
conversion into a semicarbazone , G 22 H 23 0 7 N 6 S, pale brown needles, 
and by reduction with tin and hydrochloric acid to the aminophenol, 
C 21 H 23 0 6 N 3 S, short, colourless needles, the hydrochloride of which 
is also described. The quinol, C 21 H 22 0 7 N 2 S, gives a di-acetate, 
colourless, slender needles. 

The nitroquinone from brucinesulphonic acid I is obtained in 
the form of a tetrahydrate, yellow, lustrous needles, a dihydrate, 
rectangular or hexagonal prisms, and as the anhydrous compound, 
C 2 iH 2 iOi 0 N 3 S. During its production, the -CON^ group of brucine 
and brucinesulphonic acid appears to undergo transformation into 
the *C0 2 H and NH.‘ groups since it yields an ethyl ester, dark yellow, 
domatic prisms. The quinone group, however, remains intact, 
since the substance gives a monosemicarbazone, yellow leaflets, and 
a monoxime, slender yellow needles, which is almost quantitatively 
reconverted by warm N -nitric acid into the nitroquinone. The 
oxime is convertible into an ethyl ester, dark yellow, rectangular 
prisms which is transformed by methyl-alcoholic ammonia at 100° 
into the methyl ester of the nitroquinoneoximeimine , C^HggOgNgS, 
dark yellow needles. Reduction of the nitroquinoneoxime by tin 
and hydrochloric acid gives the hydrochloride of the diaminophenol , 
C 2 iH 26 0 7 N 4 S,HC1, almost colourless, oblique prisms or plates. 
Similar reduction of the nitroquinone and treatment of the product 
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with ethyl alcohol gives the hydrochloride of the amino-quinol 
ester, CopH^OgNgSjHCl, hexagonal plates (the dihydrate is also 
described). 

The nitro-quinone is reduced by sulphurous acid at 90° to the 
corresponding nitro-quinol , the monohydrate , C 2 jH 2 30i 0 N 3 S,HoO, dark 
violet, rectangular prisms, the dihydrate and hydrochloride of which are 
described; it is readily re-oxidised to the nitro-quinone by 2i\T-nitric 
acid or ferric chloride. It yields a monoethyl ester, violet leaflets 
or coarse, blackish-violet, prismatic rods, a di-ethyl ester, aggregates 
of violet leaflets and a tri-acetyl derivative, pale yellow, rhombic 
platelets. The latter is converted by ethyl alcoholic hydrogen 
chloride into the ethyl ester of the N -monoacetylnitroquinol, 
C 25 H 29 0 11 N 3 S, brownish-yellow leaflets. H. W. 

Reduction of Pyridine with Zinc Dust and Acetic Anhydride. 

II. Otto Dimroth and Fritz Frister ( Ber ., 1922, 55, [15], 
1223—1232; cf. Dimroth and Heene, this vol., i, 48).—In the 
previous communication it was mentioned incidentally that 1:1'- 
diacetyltetrahydro-4 : 4'-dipyridyl, obtained by the reduction of 
pyridine with zinc dust and acetic anhydride, is frequently con¬ 
taminated by the presence of an orange-yellow, crystalline com¬ 
pound. This is now shown to be 1 : -diacetyldihydroA : 4'- 
dipyridyl. It crystallises in orange-coloured leaflets or needles, 
m. p. 284° (instead of 248° as previously erroneously reported). 
The substance is readily oxidised by air to 4 : 4'-dipyridyl and the 
process is quantitative when effected with lead tetra-acetate in 
acetic anhydride solution or by bromine in chloroform (whereby 
dipyridyl perbromide is produced). The same 1 : 1'-diace tyldi- 
hydro-4 : 4'-dipyridyl is obtained readily by the reduction of 4 : 4'- 
dipyridyl with zinc dust and acetic anhydride. It is very possible 
that dihydro-4 : 4'-dipyridyl is the initial product of the reduction 
of 4 : 4'-dipyridyl by metals in acid solution but this supposition 
is not looked on as proved definitely; in any case the authors do 
not see any reason to suppose with Weitz and Ludwig (this vol., 
i, 365) that the radicle 4 : 4'-dipyridinium is present. 

The formation of diacetyldihydropyridyl occurs irregularly 
during the preparation of the corresponding tetrahydro-com pound, 
but the maximum amounts are secured when the mixtures are 
stirred too long in contact with air at a high temperature. The 
obvious explanation that the tetrahydro-compound is oxidised 
by atmospheric oxygen through the dihydro-substance to dipyridyl 
could not be experimentally confirmed. On the other hand, the 
dihydro-derivative is produced freely when the tetrahydro-sub- 
stance is heated with an equivalent amount of dipyridyl in acetic 
anhydride solution at 100°; simultaneously, pyridine is formed. 
It appears therefore that the dihydrodipyridyl is produced entirely 
by the reduction of dipyridyl and that the tetrahydro-compound 
is oxidised to pyridine, and not to dihydrodipyridyl. 

According to the experimental conditions, oxidation of 1:1'- 
diacetyltetrahydro-4:4'-dipyridyl leads to the production of 
dipyridyl or pyridine; the opinion expressed previously (loc. cit.) 
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that this oxidation is preceded by dissociation into radicles is now 
abandoned. 

The peculiar blue coloration which is observed when a solution 
of diacetyltetrahydrodipyridyl in glacial acetic acid is warmed 
has been investigated further. It is found that different specimens 
of the substance give this effect with very varying intensity, and 
that it is not exhibited by material which has been washed with 
dilute acetic acid and methyl alcohol immediately before use. It 
is due to adherent dipyridyl which is formed readily by the autoxid- 
ation of diacetyltetrahydrodipyridyl at a rate which is greatly 
influenced by the presence of catalytic impurities. H. W. 

Dialkylamides of Nicotinic Acid. M. Hartmann and M. 
Seiberth (U.S. Pat. 1403117).— Nicotinodiethylamide is prepared 
by heating nicotinyl chloride for two hours at 160° with diethyl- 
amine hydrochloride, dissolving the reaction mass in water, adding 
potassium hydroxide, extracting with ether, and evaporating the 
ether after drying the solution with an alkali hydroxide. After 
distillation in a vacuum, it is a yellowish oil, b. p. 280° or 175°/25 
mm. Nicotinodipropylamide is a yellow oil, b. p. 184°/17 mm. 
Nicotinopiperidide is a thick oil, b. p. 310°. 

Chemical Abstracts. 

2 : 4-Diphenylpyridine. C. Gastaldi (Gazzetta, 1922, 52, 
i, 305—307 ; cf. this vol., i, 573).—2 : 4 -Diphenylpyridine, C 17 Hj 3 N, 
crystallises in elongated, colourless plates, m. p. 69°, exhibits slight 
basic properties and dissolves in concentrated sulphuric acid to a 
solution showing faint blue fluorescence. The hydrochloride (2 : 4- 
diphenylpyridinium chloride) forms slender, colourless needles and 
decomposes when heated; the platinichloride, (C 17 H 13 N) 2 ,H 2 PtCl 6 , 
crystallises in orange needles with irregular ends, m. p. 238° 
(decomp.); the picrate , C 17 H 13 N,C 6 H 3 0 7 N 3 , forms thin, yellow 
plates or stouter prisms, m. p. 187° (decomp.); the methiodide 
(2 : 4-diphenyl-l-methylpyridinium iodide ), C 18 H 16 NI, crystallises in 
very long, yellow needles, m. p. 210° (decomp.), and forms colour¬ 
less aqueous solutions. T. H. P. 

Some Derivatives of Indolinone. Oldrich Tomicek {Ghent. 
Listy , 16, 1—4, 35—39).—Brunner’s reaction whereby indolinones 
are prepared from the phenylhydrazides of fatty acids (A., 1896, 
i, 625; 1897, i, 100, 438; 1898, i, 90), is tried with the phenyl¬ 
hydrazides of p-phenylpropionic acid, and found to give good 
yields. By its means, a number of benzylindolinones were prepared. 

Phenylpropionylphenylhydrazine was converted into 3-benzyl- 
2 -indolinone, m. p. 132°, Its 1 -acetyl derivative, m. p. 82°, was 
prepared, also the 5 : 7-di6romo-derivative, m. p. 194°. 3 -Benzyl- 

1 -methyl-2-indolinone, m. p. 95—96°, was prepared by the Brunner 
reaction from phenylpropionylphenylmethylhydrazine , m. p. 102°, 
obtained from as-phenylmethylhydrazine. 3-Benzyl-1-methyl-2- 
indolinone , m. p. 196°, was prepared from phenylpropionyl-o-tolyl- 
hydrazine , m. p. 122°. Its raono&romo-derivative has m. p. 191°. 
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3 - Benzyl-5-ntethyl-24ndolinone> m. p. 149*5°, was prepared from 
phenylpropionyl-p-tolylhydrazine, m. p. 120°. Its monobromo - 
derivative, m. p. 198°, was also obtained. 3-BenzylA(oT 6)~methyl- 
2,-indolinone , m. p. 209°, was obtained from phenylpropionyl- m- 
tolylhydrazine y m. p. 125°. It was expected that a mixture of the 

4- and 6-methyl derivatives would be formed, but only one product 

was obtained; which of the two it is, it is not yet possible to state 
with certainty* R. T. 

isoQuinoline and the iso Quinoline-Reds. John Edmund 
Guy Harris and William Jackson Pope (T., 1922, 121, 
1029-1033). 


lil'-Dimethyltetrahydro-^^'-dicollidyl [1:2:4:6:1':2':4':6'- 
Octamethyltetrahydro-4 : 4'-dipyridyl]. Bruno Emmert and 
Otto Werb (Ber. y 1922, 55, [B], 1352—1358).—In a previous com¬ 
munication (A., 1920, i, 331), the blue coloration of alcoholic 
solutions of 1 : l'-dialkyltetrahydro-4 : 4'-dipyridyls has been at¬ 
tributed to the formation of an alkylpyridinium radicle, R*NC 6 H 6 . 
The more recent observations of Emmert and Parr (this vol., i, 179) 
that 4 : 4 / -dipyridyldiisobutyl iodide and 4 : 4'-dipyridyldwsoamyl 
iodides in addition to much alkylpyridinium iodide are formed 
by the action of iodine on the blue solutions of 1 : l'-di&obutyl- 
and 1 : 1'-diisoamy 1 tetrahy dr o -4 : 4'-dipyridyls suggests a different 
interpretation, since one of the substances, 


RN ^CH:CH^ >r . p<r CH:CH> >NR 

rn< 'Ch:ch- >g - g<; ch:cH' >nr 


or RN^Q^Qjj^C'C^Qg.Q^^NR, must also be present in 


the solution; either must be coloured, and, possibly, be the cause 
of the blue colour of the solutions. To test this point, a dialkyl- 
tetrahydrodipyridyl derivative has been prepared in which the 
labile hydrogen atoms in position 4 are replaced by alkyl groups; 
this cannot in consequence give such a dialkyldihydrodipyridyl 
compound. Its alcoholic solution does not become coloured under 
the action of air or oxygen. The sensitive blue coloration of 
other dialkyltetrahydrodipyridyls must therefore be attributed 
to the formation of dialkyldihydropyridyls, and it is no longer 
necessary to assume the rupture of the bond between the pyridine 
nuclei with the formation of radicles. 


2:4: 6-Trimethylpyridine is converted into its methiodide (the 
platinichloride is described) which is reduced by sodium amal¬ 
gam in aqueous solution and in an atmosphere of carbon di¬ 
oxide to 1:2 :4: 6 :1': 2': 4': 6' -octamethyltetrahydroA : 4:'-dipyridyl, 

NMe < jj^CMe • ^Me<C^g ’ Q^^>NMe, colourless, rhombic 


crystals, m. p. 154—155°, which resinifies rapidly if exposed to 
air, more slowly in an atmosphere of carbon dioxide. An alcoholic 
solution of the substance decolorises iodine, with the formation 
f of amorphous products in which crystalline material is present in 
too small quantity to permit further examination. H. W. 
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A New Red Quinoline Colouring Matter. M. Gitta (Gazzetta, 
1922, 52, i, 349—351).—Condensation of quinoline with epichloro- 
hydrin in presence of sodium hydroxide yields an intense dark-red, 
semi-oily mass which, especially in a desiccator over sulphuric 
acid, tends to solidify. From the resin thus obtained, alcohol 
extracts a red compound which dissolves in acids, forms a platini- 

chloride, etc., and is probably 



-ch 2 -ch:ch- 

(i.) 



represented by the annexed 
formula. The first product of the 
reaction is most likely the salt-like 
compound II, which unites with 


a second molecule of quinoline under the condensing action of 
the alkali, giving the compound III, the latter then losing the 
halogen atom and a molecule of water and undergoing transposition 
to the compound I : 



j-CHVCH—CH, 
NCI 


(II.) 


\/ 

o 


V X >CH 2 -CH(OH)-CH 2 -1 v X 

NCI N 

(HI.) 


/ 


The red compound, which may be obtained also by condensation 
of quinoline with a-dichlorohydrin in presence of potassium hydr¬ 
oxide, unites with bromine to give a bromide of high melting point. 

The compound (I), C 21 H 1 »N 2 , forms a brownish-red solid turning 
pale yellow in the light, softens at 193°, and is completely fused at 
220°; it dissolves in mineral acids and in acetic acid giving 
intensely wine-red salts. The picrate , C 21 Hj^N 2 ,C 6 H 3 0 7 N 3 , forms 
a brick-red powder; the platinichloride , (C 21 H 16 N 2 ) 2 ,H 2 Pt01 6 , a 
dark, yellow precipitate dissolving in concentrated hydrochloric 
acid to a green solution; the aurichioride , C 21 H 17 N 2 ,HAuC 1 4 , a 
golden-yellow, crystalline powder, and the nitrate , C 21 H 17 0 3 N 3 , a 
yellow powder. T. H. P. 


Bromo-derivatives of Glyoxaline. Isidore Elkanaii 
Balaban and Frank Lee Pyman (T., 1922, 121, 947—958). 


Benzylalkylbarbituric Acids. Arthur W. Dox and Lester 
Yoder (J. Amer. Chem. Soc ., 1922, 44, 1141—1145).—A series of 
ethyl benzylalkylmalonates has been prepared either by alkylating 
the monobenzylmalonic esters or by benzylating the monoalkyl- 
malonic esters. From these ethyl esters the corresponding benzyl¬ 
alkylbarbituric a<fids have readily been obtained by heating the 
malonic ester with sodium ethoxide and carbamide in alcoholic 
solution in an autoclave at 105° for five hours. In this series 
benzylethylbarbituric acid was found to have the strongest 
physiological action, but contrary to expectations the hypnotic effect 
was accompanied by symptoms of tetanus instead of the antispas- 
modic effect commonly attributed to the benzyl group. New com¬ 
pounds described are : Ethyl benzylethylmalonate y b. p. 160—170°/9 
mm., ethyl benzylimpropylmalonate , b. p. 170—180°/12 mm., ethyl 
benzyl-n-butylmalonate, b. p. 177—185°/10 mm., ethyl benzylisobvtyl- 
vol. oxxn. i. bb 
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malonate , b. p. 177—187°/10 mm., ethyl benzylimamylrmlonate , 
b. p. 180—190°/10 mm. 5-Benzyl-5-methylbarbituric acid , m. p. 
207°, 5-benzyl-5-ethylbarhiluric acid , m. p. 20G—207°, 5-benzyl- 
5-n-propylbarbituric acid , m. p. 210°, 5-benzyl-5-n-butylbarbituric 
acid, m. p. 195°, 5-benzyl-5-\sobutylbarbituric acid, ra. p. 255°, and 
5-benzyl-5-isoamylbarbituric acid, m. p. 194—196°. W. G. 

3-Phenylindazole and 2-Hy droxy-3-phenylindazole. K. von 

Auwers and K. Hultenes ( Ber ., 1922, 55, [B]; 1112—1138).—The 
recent isolation of stereoisomeric derivatives of 2-acylindazoles 
(Auwers, A., 1919, i, 455; Auwers and Diiesberg, A., 1920, i, 638; 
Auwers and Schwegler, A., 1920, i, 640), has led to a re-examin- 
ation of 3-phenylindazole which has been obtained previously 
(Auwers and Sondheimer, A., 1896, i, 503) in two modifications with 
different melting points the inter-relationship of which has not been 
elucidated completely. It is now found that the balance of evidence 
is in favour of the view that they are structural isomerides, 
C Ph OPh 

C 6 H 4 <^__>NH and C 6 H 4 < NH >N. 

The new examination of the inter-conversion of the 3-phenyl- 
indazoles, m. p. 107—108° and 115—116®, respectively, by re¬ 
crystallisation or under the action of heat confirms in the main 
the previous observations (loc. cit.), excepting that the changes do 
not appear to occur with such absolute uniformity as assumed 
previously. The two modifications give the same hydrochloride 
and (with acetic anhydride) the same acetyl derivative from which 
the form, m. p. 107—108°, is obtained by hydrolysis. On the other 
hand, the phenylindazoles appear to give different picrates which 
are distinguished from one another in colour, crystalline form, and 
melting point. The two salts, however, melt indefinitely; on 
recrystallisation, the melting points approximate to one another 
without becoming sharp. It appears as if mixtures are formed 
in every case which tend to pass on crystallisation into a common 
equilibrium mixture. When triturated with ammonia, the salts 
give only 3-phenylindazole, m. p. 107—108°. 

2-Nitroso-3-phenylindazole, lustrous, greenish-yellow needles, 
m. p. 91—92°, is prepared readily by the addition of a nitrite 
solution to 3-phenylindazole dissolved in glacial acetic acid. 

The alkylation of indazole leads, according to the experimental 
condition and the particular alkyl haloid used, to 1 - or 2-derivatives 
or to mixtures of them (Auwers and Schaich, A., 1921, i, 806). 
Similar relationships are observed with 3-phenylindazole, but, in 
general, the tendency towards the production of 1-compounds is 
more marked than with the parent substance. Thus, whereas 
indazole gives almost exclusively 2-alkyl derivatives when treated 
with alkyl haloid at 100°, 3-phenylindazole gives, in addition, 
considerable amounts of the 1-isomerides. Indazole is converted 
by alkyl haloid and alcoholic alkoxide into about equal quantities 
of the two isomerides, whereas the main product from 3-phenyl- 
indazole is the 1-compound. The difference is not so marked in 
the case of the action of alkyl iodides on the silver salts, since the 
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course of the change is here governed mainly by the nature of the 
alkyl group. The * following individual compounds have been 
examined : 3- phenyl-2-methylindazole , lustrous, apparently mono¬ 
clinic crystals, m. p. 47—49° ( picrate , pale yellow needles or granules, 
m. p. 186—187°); 3-phevyl-l-methylindazole , large, rhombic crystals, 
m. p. 78*5—80°, b. p. about 207°/12 mm. (picrate, very unstable, 
red crystals, m. p. 91—95°); 3-phenyl-l : 2 -dimethylindazolium 
iodide , C, 6 H 15 N 2 I, colourless crystals, m. p. 189—190°, which is 
converted by loss of methyl iodide under the action of heat ex¬ 
clusively into 3-phenyl-1-methylindazole ; 3-phenyl-2-ethylindazole , 
a yellow liquid, b. p. 193—195°/10 mm. ( picrate , yellow needles, 
m. p. 160—-162°); 3-phenyl-1-ethylindazole, which, unexpectedly, 
decomposes when distilled in a vacuum (the picrate is dark red and 
very unstable); 3-phenyl-2-allylindazole picrate , yellow crystals, 
m. p. 138—140°; 3-phenyl-l-allylindazole , a yellow liquid, b. p. 215— 
216°/15 mm. (the corresponding red picrate is very unstable). 

3-Phenylindazole closely resembles indazole in its behaviour 
towards chloroformic esters, by which it is smoothly converted 
into 3-phenylindazole-2-carboxylic esters. The latter are com¬ 
pletely hydrolysed by cold alcoholic alkali hydroxide solutions to 
3-phenylindazole; at an elevated temperature they lose carbon 
dioxide, giving 3-phenyl-1- and -2-alkyHndazoles and products of 
further decomposition. Methyl 3-phenylindazole-2-carboxylate forms 
lustrous, flattened needles, m. p. 112—113°, whilst the corresponding 
ethyl ester crystallises in colourless needles, m. p. 83—84°. 

It has been shown previously (loc. cit.) that 2-hydroxy-3-phenyl- 
indazole is the main product of the action of sodium sulphite on 
diazotised o-aminobenzophenone, and that the substance is un¬ 
stable and passes under the prolonged influence of boiling solutions 
of sodium hydroxide or carbonate into small quantities of benzo- 
phenone and nitrogen and a compound, m. p. about 212°. The 
latter is now shown to be 3-hydroxy-2-phenylindazole, since it is 
identical with the product obtained by Freundler (A., 1907, i, 158) 
from hydrazobenzene-o-carboxylic acid and phosphoryl chloride 
(cf. Heller, A., 1917, i, 219). Its constitution is established further 
by its oxidation by chromic acid in acetic acid solution to azobenzene- 
o-carboxylic acid. Its methyl ether , leaflets with a blue fluorescence, 
m. p. 95-—96°, acetyl derivative, m. p. 90—91°. and benzoyl de¬ 
rivative, colourless, slender needles, m. p. 180—181°, are described. 
The formation of 3-hydroxy-2-phenylindazole from 2-hydroxy- 
3-phenylindazole appears to be analogous to the Beckmann trans¬ 
formation, but is regarded as occurring by the direct change in 
position of the radicles. 

Sodium 3‘phenylindazole-2-sulphonate J colourless, lustrous leaflets 
(the corresponding barium , lead , and silver salts are described) is 
obtained under certain definite experimental conditions, which are 
fully described in the original, when diazotised o-aminobenzophenone 
is subjected to the action of sodium sulphite. The salt is stable 
towards boiling water and alkali hydroxide solutions, but is 
hydrolysed by dilute mineral acids to the salt of 3-phenylindazole 
and sulphuric acid. It is transformed by the addition of 

bb 2 
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concentrated hydrochloric acid to its cold concentrated solution 

>CPh. TT .80 2 

into 3-p7ienylindazole-2-sulphonoxide, C 6 H 4 <^_or 

C 6 H 4 < nh >N<^° a , colourless needles, m. p. 195—196°. The 

substance is insoluble in water or in solutions of alkali hydroxides, 
is neutral in reaction and is hydrolysed by boiling acids, alkali 
hydroxides, or even by water, into 3-phenyhndazole and sulphuric 
acid. It is also formed by the action of ethyl chlorosulphonate on 
3-phenylindazole or its silver salt. It is remarkable that the 
alcoholic solution of the sulphonoxide has an acid reaction and 
liberates carbon dioxide from carbonates. The phenomena are not 
caused by hydrolysis, and appear to be due to the formation of 
an unstable acid, 

.CPli SCL-OH ^CPh. /SOo-OH 

_>NH<ojj or 

Attempts are also described to prepare sulphonoxides from 
other indazoles. Sodium 3-mcthylirulazole-2-sulphonate is, how¬ 
ever, converted by concentrated hydrochloric acid into the cor 
responding sulphonic acid , m. p. (anhydrous) 185—190°; the 
dihydrate , slender, colourless needles, has m. p. 102—103°, then 
immediately resolidifies, softens, and evolves gas at 140—150°, 
and finally melts at 179-5—180-5° (m. p. of 3-methylindazole 
sulphate). The intermediately evolved gas is sulphur dioxide, 
due to a subsidiary reaction. Somewhat unexpectedly, 3-methyl¬ 
indazole and indazole are transformed into the corresponding 
sulphates when mixed with ethyl chlorosulphonate without any 
special precautions. Possibly the 2-sulphonic acids of the bases 
are initially formed and subsequently hydrolysed by atmospheric 
moisture. This hypothesis is supported by the observation that 
anhydrous 3-methylindazole-2-sulphonic acid is converted into 
3-methylindazole sulphate when heated in contact with the atmo¬ 
sphere at 100°, whereas it remains unchanged in the absence of air. 

H. W. 


Halogenated Indazoles and Stereoisomerism of Free 
Indazoles. K. von Auwers and H. Lange ( Ber ., 1922, 55, 
[B\ 1139—1173).—In extension of previous investigations on the 
stereoisomerism of 2-acylindazoles (Auwers, A., 1919, i, 455; 
Auwers and Diiesberg, A., 1920, i, 638 ; Auwers and Schwegler, 
A., 1920, i, 040), the halogenated indazoles have now been prepared 
and examined. The first portion of the present communication 
is devoted to an account of the halogenation of indazoles under 
varying experimental conditions, and the elucidation of the consti¬ 
tution of the substances so prepared. It is shown that the two 
rings of indazole are attacked with approximately equal readiness 
by halogens, which enter it in the 3- and 5-positions. Direct chlorin¬ 
ation and bromination yield therefore mainly a 3 : 5-di-derivative, 
whereas the preparation of mono-substitution products cannot be 
achieved in this manner. Monohalogenated indazoles with chlorine, 
bromine, or iodine in the 3-position are obtained from indazole silver 
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and the respective halogen; probably the halogen atom attaches 
itself first to the nitrogen, to which the silver was united, and isomer¬ 
isation subsequently occurs in the established manner. Mono- 
halogenated derivatives with the chlorine or bromine atom in the 
5-position are prepared by the action of the halogens on 2-acetyl- 
indazoles, in which the presence of the acyl group prevents the 
entry of the halogen atom into the 3-position. Methyl groups 
attached to one of the two nitrogen atoms attract the halogen to 
their vicinity and facilitate its entry. 2-Methylindazole thus yields 
a 3-monobromo-derivative and 1-methylindazole gives a 3:5:7- 
tribromo-compound, whereas indazole itself only acquires two 
bromine atoms, even when treated energetically. The chemical 
nature of indazoles is little affected by the entry of a halogen atom 
into the benzene nucleus; thus, the 5-halogenated derivatives are 
somewhat weaker bases than the parent substance, but are readily 
soluble in 2A-hydrochloric acid, combine with picric acid, and are 
insoluble in solutions of alkali hydroxides. Halogenation in the 
pyrazole ring, on the other hand, has a powerful influence on the 
chemical character of the indazoles, the 3-halogenated derivatives 
dissolving readily in dilute sodium hydroxide solution and being 
therefore markedly acidic. The degree of acidity diminishes in 
the order chloro-, bromo- to iodo-derivative. Basic character is 
little marked in these compounds, since they only dissolve with 
difficulty even in concentrated hydrochloric acid, and do not give 
picrates. The behaviour of the 3 : 5-di-derivatives is somewhat 
remarkable. As is to be expected, they are very weak bases which 
are dissolved only with difficulty by concentrated hydrochloric 
acid and do not give picrates. On the other hand, they appear 
to be weaker acids than the 3-monohalogenatcd compounds since 
they dissolve only in hot solutions of alkali hydroxides from which 
they separate unchanged on cooling. 

The new observations of the stereoisomerism of the 2-acetyl 
derivatives of indazole completely confirm those made previously 
(loc. cit.). The acetyl compounds of 5-bromo- and 5-iodo-indazoles 
in addition to the stable forms give labile varieties which, like the 
corresponding chloro-compounds, are relatively very stable at the 
atmospheric temperature, but are transformed into the stable 
modifications slowly at the temperature of the water-bath, rapidly 
at higher temperatures. On the other hand, it was not found 
possible to isolate labile acetyl derivatives from 3 : 5-dichloro-, 
3 : 5-dibromo-, 3-chloro-, or 3-iodo-indazoles. It appears, there¬ 
fore, that the presence of any substituent in position 3 inhibits 
the existence of labile 2-acetyl compounds or, at any rate, that such 
substances are so unstable that they pass immediately into the stable 
isomerides, even under the mild experimental conditions adopted. 

Remarkable observations are recorded with 5-chloro- and 5-bromo- 
indazoles. The former, m. p. 119—120°, has been obtained by 
Auwers and Schwegler (A., 1920, i, 642) by the spontaneous de¬ 
composition of the nitroso-compound of p-chlorobenz-o-toluidide. 
The same substance was obtained also initially by the hydrolysis 
of the stable acetyl compound of 5-chloroindazole. After a few 
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minutes, re-determination of the melting point showed that it had 
risen to 143—144°, and that this had also occurred with Schwegler’s 
product. A second experiment also yielded 5-chloroindazole, 
m. p. 119—120° (by hydrolysis of the acetyl derivative), but subse¬ 
quently the laboratory was found to have become “ infected,’ ’ 
and only the modification of higher melting point could be isolated. 
Similar results were obtained with 5-bromoindazole. The sub¬ 
stance has been prepared previously by several chemists according 
to widely differing methods and the melting point 124—125° has 
been uniformly assigned to it. This is now confirmed. When, 
however, a specimen was preserved for several weeks the melting 
point was found to have risen to 132—133°, and subsequently it 
was not found possible to isolate the variety of lower melting point. 
The balance of the evidence is in favour of the view that stereo- 


isomeric pairs of substances of the type Cl 

/\ ?\ H 

Cl| ,H-CH are here encountered. 


H-N 


CH and 


The following individual substances are described. 3 :5-Di- 
chloroindazole, matted, silky needles, m. p. 240°, prepared by 
adding chlorine water to indazole dissolved in dilute hydrochloric 
acid or by passing gaseous chlorine into a solution of indazole in 
glacial acetic acid; the constitution of the compound is established 
by its production by the chlorination of 3- or 5-chloroindazole. 
Its acetyl derivative crystallises in slender, colourless needles, m. p. 
122—123°. 3-Chloroindazole, m. p. 148° (acetyl derivative, m. p. 
67°). Stable 5-chloroindazole , colourless, lustrous needles, m. p. 143— 
144°; the labile and stable modifications give the same picrate , 
m. p. 194—195°. 3 : 5-Dibromoindazole, m. p. 243—244° (acetyl 
derivative, small, lustrous needles, m. p. 132°). 5-Bromoindazole 
(labile form, m. p. 124- -125°, stable variety , m. p. 132—133°; both 
modifications yield the same picrate , m. p. 195—196°). The stable 
acetyl derivative of 5-bromoindazole crystallises in colourless, highly 
refractive needles, m. p. 143—144°, whereas the labile modification 
(from 5-bromoindazole, silver, and acetyl chloride in the presence 
of anhydrous ether or from 5-bromoindazole and acetyl chloride in 
the presence of pyridine) forms colourless leaflets, m. p. 137—138°; 
a mixture of the two forms has m. p. 113°. 3-Bromoindazole, m. p. 
141—142° (acetyl derivative, colourless needles, m. p. 83—84°). 
5-Bromo-l-methylindazole, plates or leaflets, m. p. Ill—112° (by 
the action of bromine water on an ice-cold solution of 1-methyl- 
indazole in 2A-hydrochloric acid). The constitution of the com¬ 
pound is established by methylating 5-bromoindazole in the presence 
of alkali and transforming the mixture of bases into the correspond - 
ing picrates which are separated by taking advantage of their 
differing solubilities in ether. The base obtained by the decom¬ 
position of the more readily soluble picrate (m. jp. 124—126°) is 
identical with the product just described. 5-Bromo-l-methyl- 
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indazole is also prepared by heating 3 :5-dibromoindazole with 
methyl iodide at 120—150°, whereby the compound , 

c * H = Br< 5«b >N <i Hl ’ 

m. p. 221° (decomp)., is produced, which when heated above its 
melting point, loses methyl iodide and gives 5-bromo-l-methyl- 
indazole. More drastic bromination of 1-methylindazole leads to 
the production of mixtures containing a dibromo-derivative, which 
was not isolated in the pure condition, but in all probability is 
3 : 5-dibromo-l-methylindazole , and 3 : 5 : 1-tribromo -1 - methylindazole , 
colourless, lustrous needles, m. p. 168—168*5°. 3-Bromo-2-methyl¬ 
indazole, long, colourless needles or lustrous leaflets, m. p. 82—83°, 
is prepared by the direct bromination of 2-methylindazole, whereas 
5-bromo-2-metkylindazole , lustrous needles, m. p. 97—97*5°, cannot 
be obtained in this manner, but is derived from the methylation 
of 5-bromoindazole (see above). 3: 5-Dibromo-2-methylindazole, 
lustrous leaflets, m. p. 133—134°, is prepared from 5-bromo-2- 
methylindazole and an excess of bromine in glacial acetic acid 
solution. 3-Bromo-5-methylindazole crystallises in soft, matted 
needles, m. p. 158—159°. 

Ethyl indazole-3-carboxylate is converted by acetic anhydride 
into the corresponding acetyl derivative, m. p. 89*5—90-5°, which 
does not appear to exist in a labile modification. 

*5-Bromoindazole-3-carboxylic acid, pale yellow, matted needles, 
m. p. 303—305° (decomp.), is obtained readily by the bromination 
of indazole-3-carboxylic acid dissolved in glacial acetic acid at the 
atmospheric temperature; its acetyl compound crystallises in pale 
yellow needles, m. p. 220—223°. Ethyl indazole-3-carboxylate 
is converted by bromine into the compound C 10 H 9 O 2 N 2 Br,Br 2 , 
reddish-brown needles, m. p. about 105°, which is converted by 
a solution of sodium sulphite into ethyl 5-bromoindazole-3-carb- 
oxylate , m. p. 230—232° ( acetyl derivative, slender, colourless needles, 
m. p. 166—167°). 

3-Iodoindazole, colourless needles, m. p. 142°, is prepared by 
the action of iodine on indazole silver in the presence of ether; 
its acetyl derivative crystallises in colourless, lustrous needles, 
m. p. 93—94°, and does not appear to yield a labile modification. 
5-Nitroindazole is reduced by ferrous sulphate and ammonia to 
5-aminoindazole , colourless needles, m. p. 170—172°, after previous 
softening and darkening, which is transformed by successive diazotis- 
ation and treatment with potassium iodide into 5-iodoindazole , 
colourless leaflets, m. p. 157—159°. The corresponding stable 
acetyl derivative (from the iodo-compound and acetic anhydride) 
forms coarse, yellow crystals, m. p. 144—145°; treatment of 
5-iodoindazole with acetyl chloride in the presence of pyridine 
appears to give a labile acetyl compound, which, however, has 
not yet been isolated in the homogeneous condition. H. W. 

The Course of the Quinaldine Synthesis with 6-Amino- 
tetrahydroquinoline and 6-Aminokair oline. J. Lindner 
{Monateh., 1921, 42, 421—438).—These experiments were started 
with the object of determining in which direction ring formation 
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would take place when the quinaldine synthesis was applied to 
6-aminotetrahydroquinoline or 6-aminokairoline (6-amino-1-methyl - 
tetrahydroquinoline), the point having a bearing on the problem 
of the distribution of double bonds in polynuclear systems. It 
was found that only the phenanthrene type of derivative was 
formed, not the anthracene type. 

§-Amino-\-methyltetrahydroquinoline was prepared by reduction 
of 6-nitroso-l-methyltetrahydroquinoline. It has b. p. 163— 
165°/II mm., and darkens rapidly in air. The position of the 
amino-group is inferred from analogy with 6-nitrosotetrahydro- 
quinoline. By the quinaldine synthesis was obtained 3 : 7 -dimethyl- 
7 : 8 : 9 : 10 -tetrahydro-\l/-phenanthroline (annexed 
Tj ii ^Me formula I). The base crystallises with 1 mol. 

/v 2 Jv i'N of water in rhombic four- or six-sided tablets, 
H 2 ji^° sulphur-yellow in colour, m. p. 69°. The water 

H 2 \ 7 A 6 5 is difficult to remove; the anhydrous base has 

v m. p. 52°. The monohydrochloride has an in- 
^ ljA * tense red colour, and crystallises in six-sided 
tablets. The dihydrochloride is colourless. The platinichloride , 
Ci 4 H 16 N 2 ,H 2 PtCl 6 ,H 2 0, is a reddish-yellow, crystalline powder, 
sparingly soluble in water. Demethylation of (I) was accomplished 
by heating the hydriodide of the base in a stream of carbon dioxide 
at 160—200°. The demethylated base, 3 -7nethyltetrahydro-\p-phen- 
anthroline (II), was difficult to purify; its m. p. is probably above 
70°. It crystallises with 2|H 2 0. Its monohydrochloride is red, 
and forms a crystalline mass by evaporation of its alcoholic solution; 
the dihydrochloride is colourless, deliquescent, and difficult to 
crystallise. By reduction with hydriodic acid and red phosphorus, 
3 -methyloctahydro-\p-phenanthroline was obtained. The base could 
not be crystallised, but the dihydrochloride, C 13 H 18 N 2 ,2HC1, forms 
fine, white crystals which sublime without melting. The same 
octahydro-compound was obtained by reduction of (I), demethyl¬ 
ation occurring during reduction. By exhaustive reduction the 
tetradecahydro -compound was obtained, which was isolated as its 
platinichloride, C ]3 H 24 N 2 ,H 2 PtCl 6 ,H 2 0. By oxidation of the 
demethylated base (II), with mercuric acetate, four hydrogen atoms 
were removed, and 3-methyl-i//-phenanthroline was obtained. It 
could not be completely purified; the free base had m. p. 98— 
109°, the tetrahydrate 74—82°. 

To confirm the supposed structure of the last compound (annexed 
✓x formula III), it was prepared by carrying out 
I ]Me the quinaldine synthesis on 6-aminoquinoline. The 

yl JN m. p. of the hydrated form (4H 2 0) was 84—85° 

i i' and of the anhydrous base 115°. The identity of 

(in.) tlie two preparations was established thereby prov- 
^ ing that the synthesis takes the same course with 

the 6-amino-1-methyltetrahydroquinoline as with 
6-aminoquinoline. E. H. R. 


A Naphthalenic Di-isatin. Jh. Martinet and F. Vacher 
{Bull. Soc. chim.y 1922, [iv], 31, 435—440).—1 :5-Naphthylene- 



ORGANIC CHEMISTRY. 


i. 


diamine condenses with ethyl mesoxalate in acetic acid solution 
to give ethyl $$-naphthdbisdioxindole-3 : 8 -dicarboxylate (annexed 

formula), decomp, about 300°, 
which gives a diacetyl and a tetra- 
acetyl derivative, both forming 
colourless crystals. When hydro¬ 
lysed with aqueous sodium hydr¬ 
oxide in the absence of air and 
subsequently acidified with hydro¬ 
chloric acid, the ester yields 
1 : 5-naphthdbisdioxindole. If the saponification is carried out in 
the presence of air with constant agitation, the product is 1 : 5- 
vaphthadi-isaliv , which gives a monophenylhydrazone and a diphenyl- 
hydrazone. The corresponding sodium and potassium isatates are 
soluble in water, giving yellow solutions. * W. G. 

Addition of Hydrazoic Acid to Derivatives of Carbodi- 
imide. R. StoltJs ( Ber ., 1922, 55, [J5], 1289—1297).—A pre¬ 
liminary description of the preparation of tetrazoles by the action 
of sodium azide on derivatives of carbodi-imide. 

Carbodiphenylimide and carbodi-p-tolylimide are converted by 
sodium azide in boiling absolute alcoholic solution into 5-anilino- 
l : phenyl-l : 2 : 3 : 4-tetrazole, m. p. 161°, and 5-p-toluidino-l-p- 
tolyl-l : 2 : 3 : 4-tetrazole, m. p. 211°, respectively. The latter 
substance is also prepared in good yield by the action of sodium 
azide and lead oxide on di-/;-tolylthiocarbimide. By an extension 
of the method to the corresponding meta- and ortho- compounds, 
5-m-1ohndino-l-m-tolyl-l : 2 : 3 : 4-/ etrazole , coarse leaflets, m. p. 
147°, and 5-o-toluidino-l-o-tolyl-l : 2 : 3 : 4-tetrazole, needles, m. p. 
152°, are obtained. 5-Phenylhydrazivo-l-phenyl-l : 2 : 3 : 4.-tetrazole , 
from a8-diphenylthiosemicarbazide, lead oxide, and sodium azide, 
crystallises in yellowish-white, lustrous leaflets, m. p. 190° 
(decomp.). Under similar conditions, phenylthiocarbamide yields 
5-amino-1 -phenyl-1 : 2 : 3 : 4-tetrazole, lustrous leaflets, m. p. 159°, 
which appears to have been prepared previously from phenyl- 
thiocarbimide and hydrazoic acid by Oliveri-Mandalk and Noto 
(A., 1913, i, 774), who, however, misinterpreted their reaction; 
it gives an acetyl derivative, small, matted needles, m. p. 211° 
(decomp.) after previous softening, and a mYraso-compound, decomp, 
about 108°. 5-Amino-l-p-tolyl-l : 2 : 3 : 4 -tetrazole crystallises in 
colourless, lustrous leaflets, m. p. 176°. Phenylthiocarbimide and 
o-tolylthiocarbimide are converted smoothly by sodium azide in 
the presence of boiling alcohol into 5-thiol-1-phenyl-1 : 2 : 3 : 4- 
tetrazole, m. p. 152°, and 5-thiol-l-o-tolyl-l : 2 : 3 : 4-tetrazole, 
m. p. 131° (decomp.). 

Sodium thiocyanate is obtained by the interaction of sodium 
azide and carbon disulphide in boiling alcoholic solution. 

Oxanilideimide chloride and sodium azide give 1 : V-diphenyl- 
N*NPh NPh'N 

bis-5 : 5'-tetrazole , _ N >OC< N _y-, needles, m. p. 212°. 

H. W. 

6 6*2 
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The Reaction of BenzyUdenebenzhydrazide Chloride and 
Dibenzhydrazide Chloride with Sodium Azide. R. Stoll 4 
and A. Netz ( Ber 1922, 65, [B\ 1297—1305).—Benzylidene- 
benzhydrazide chloride reacts with sodium azide in boiling ethyl- 
or methyl-alcoholic solution with the formation of 1 -benzylidene- 
imino-5-phenyl-l : 2 : 3 : 4 -telrazole, m. p. 105° (the corresponding 
iodochloride , C 14 H U N 5 IC1, has m. p. 146°); reaction occurs probably 
in accordance with the scheme: # CPhCKN-NICHPh 

N 3 *CPhIN\NXHPh+NaCl —^^N'N^’CHPh’ canno * ) 


arrested at the intermediate stage. With anisyhdineanishydrazide 
chloride in methyl-alcoholic solution it is possible to isolate both 
azidoanisylideneanishydrazide , slender needles, m. p. 113° (decomp.), 
and l-anisylideneamino-S-anisyl-l : 2 : 3 : 4 -telrazole, slender needles 
or leaflets, m. p. 147°. 


Dibenzhydrazide chloride is transformed by sodium azide in 
boiling methyl-alcoholic solution into azidodibenzhydrazide, 
N 3 *CPh!N*N!CN 3 *Ph, long, slender needles, m. p. 139° (decomp.); a 


is formed as by-product. The latter compound is the chief product 
when boiling ethyl alcohol is used as solvent (in addition, a com - 
pound , leaflets, m. p. 172° (decomp.), which is converted by boiling 
hydrochloric acid into l-amino-5-phenyl-l : 2 : 3 : 4 -tetrazole); it 
is also obtained from azidodibenzhydrazide and sodium azide in 
the presence of boiling ethyl alcohol. The corresponding free acid , 
^ 14 ^ 11 ^ 9 ’ crystallises in small, slender needles, m. p. 192° (decomp.); 
the silver salt is described. The action of methyl iodide on the 
silver salt or of methyl sulphate on the sodium compound yields 
two methyl esters, C 15 H 13 N 0 , short rods, m. p. 150° (decomp.), and 
coarse crystals, m. p. 124°. The silver salt is transformed by ethyl 
iodide into two ethyl esters, m. p. 123° and (?) 122 °, respectively 
(mixed m. p. below 120 °). 

Azidodibenzhydrazide is converted by boiling ethyl alcohol 
into nitrogen and l-aniloelhoxymethylamino-5-phenyl~\ : 2 : 3 : 4- 

tetrazole , ^~ ::;: ^^>N*NH'C(OEt)!NPh, rhombic plates, m. p. 144° 


(decomp.) after previous softening. It is transformed by dilute 
hydrochloric acid into ethyl alcohol, aniline, and l-amino- 5 -phenyl- 
1:2:3:4-tetrazole. l-Anilomethoxymeihylamino-5-phenyl-l : 2 :3 : 4 - 
tetrazole , rhombic platelets, m. p. 157°, is prepared from the azide 
and methyl alcohol at 100 °. H. W. 


The Replacement of Diazo-groups by Nitro-groups. V. 

VESELtf and K. Dvo^Ak (Bull Soc. chim. 9 1922, [iv], 31, 421— 
424). For the replacement of the diazo-group by the nitro-group 
in the Sandmeyer reaction, the authors recommend the addition of a 
mixture of molecular copper or copper bronze and an alkali nitrite to 
the solution of the diazonium salt. Such a mixture gives as good a 
yield as the double copper sulphite and an alkali nitrite. W. G. 
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Action of certain Hydrazines and of Pyridine on 5- 
Bromo-1 : 2 : 4-trinitrobenzene. Michele Giua ( Oazzetta , 
1922, 52, i, 346—349; cf. this vol., i, 649).—In the action 
of hydrazine hydrate on 5-bromo-l : 2 :4-trinitrobenzene, the 
1-nitro-group is first attacked and eliminated as nitrous acid, so 
that secondary reactions may occur : (1) C 6 H 2 Br(N0 2 ) 3 +2N 2 H 4 == 
C 6 H 2 Br(N0 2 )o-NH-NH 2 +N 3 H+2H 2 0, (2) C 6 H 2 Br(N0 2 ) 2 -NH*NH 2 + 
NoH~C 6 H 2 (N0 2 ) 2 (NH*NH 2 )*N 3 +HBr, and (3) C 6 H 2 Br(Na) 3 + 
4N 2 H 4 —C 6 H 2 (N0 2 ) 2 (NH*NH 2 ) 2 +N 3 H -f-2H 2 0 +N 2 H 4 ,HBr. Inhere 
exists, therefore, the possibility of the formation of dinitrophenyl- 
hydrazinazide, in accordance with equation (2). With excess of 
hydrazine hydrate, the reaction (3) takes place, whilst with 2 mols. 
of hydrazine hydrate and 1 mol. of the broinotrinitrobenzene the 
reaction is represented by equation (1). The action of phenyl- 
hydrazine gives rise to 5-bromo-2 : 4-dinitrohydrazobenzene and 
to 4 : 6-dinitro-l : 3-dihydrazinobenzene, which decomposes at 
about 253° (cf. Borsche, A., 1921, i, 461), a$-Phenylmethyl- 
hydrazine yields 5-bromo-2 : 4-dinitromethylhydrazobenzene, and 
pyridine an additive compound of the type of those obtained by 
Zinckefrom 4-chloro-l : 3-dinitrobenzene and pyridine or quinoline. 

5 - Bromo -2:4- dinitrophenylhydrazine , C 6 H 2 Br(N0 2 ) 2 *NH*NH 2 , 
crystallises in flattened, lustrous, pale yellow needles, m. p. 203— 
204°, and gives a yellow coloration with sulphuric acid and a dark 
red coloration with alkali in presence of alcohol. 

5 - Bromo -2 : i - divitroacetylphenylhydrazine , 

C 6 H 2 Br(N0 2 ) 2 -NH-NHAc, 

forms orange-yellow prisms, m. p. 188—189°, and in alcoholic 
solution gives a dark red coloration with alkali. 

5 - Bromo -2 : 4 -dinilrohydrazobenzene , C 6 H 2 Br(N0 2 ) 2 *NH*NHPh, 
crystallises in lustrous, orange-yellow lamellae, m. p. 154—155°, 
and forms intense reddish-brown salts with alkaline bases. 

5 - Bromo -2 : 4- dinitromethylhydrazobenzene , 

C 6 H 2 Br(N0 2 ) 2 *NH*NMePh, 

forms red prisms, m. p. 138—139°, and in alcoholic solution yields 
a dark red coloration with alkalis. 

2:4: 5 -Trinitrophenylpyridinium bromide , C 5 H 5 NBr*C 6 H 2 (N0 2 ) 3 , 
crystallises in lustrous, golden-yellow lamellae, m. p. above 300 , 
and gives a dark red coloration with alkalis. T. H. P. 

Colloidal Chemistry of the Proteins. III. A. Fodor 
(Kolloid Z., 1922, 30, 313—336; cf. A., 1921, i, 81, 701).—From 
a number of coagulation and peptisation experiments with fibrin 
sols, together with much previously published data, the author 
concludes that the dehydration of protein gels leads, exactly as 
in the case of a large number of inorganic gels, to the formation 
of new and more stable molecular structures which are characterised 
by a reduced tendency to enter into reactions, whilst, on the other 
hand, peptisation of such structure gives, owing to combination 
with water, reactive disperse particles. It is shown that the larger 
or smaller particles obtained by precipitating proteins are not to 
be regarded as accidental, but as structures combined with different 
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amounts of water and of different reactivity. The author differ¬ 
entiates two stages between the hydrate in which the water is 
weakly held and the solid swollen gel. These he terms loosely 
held water (micellar water, and imbibition water) and water ad¬ 
sorbed on the surface. The adsorbed water is regarded as held 
by the protein owing to it adsorbing one ion of water and giving 

+ — ~ + 
a complex which is formulated (P-<—>H)OH or (P <-->■ OH)H. 
This complex the author terms an “ enhydron.” In the case of 
globulin, the enhydron is represented by I; this when treated with 
alkali becomes through adsorption an alkali enhydron and is repre¬ 
sented by II. The character of the enhydron remains unchanged 


(10 


-OH-XH+ 
P-OH- H+ 

-OH-/H+ 


(II.) 



H + 

H + 

Na + 


so long as the adsorbed water is in excess of the alkali, but when 
the alkali is in excess the complex ceases to be an enhydron and 
becomes an “ ekhydron.” In the same way, acid-enhydrons can 
be foimed. The changes of yeast proteins, globulin, and casein 
are considered on the basis of this hypothesis. J. F. S. 


Discrepancies between the Observed and Calculated 
Potential Difference of Protein Solutions near the Isoelectric 
Point. Jacques Loeb (J. Gen. Physiol ., 1922, 4, 617—619).— 
The discrepancies previously noted (A., 1921, i, 627, 693, 822) 
between the observed values of the influence of the P H on the 
potential difference between protein solutions inside collodion 
bags and protein free aqueous solution and those calculated on the 
basis of Donnan’s theory disappear when both inside and outside 
solutions contain a buffer salt. This shows that the differences 
were due to inaccuracies in the measurement of the P H of the outer 
solution near the isoelectric point of the protein. C. R. H. 

The Regulation of Osmotic Pressure. II. The Effect of 
Albumin on the Conductivity of a Sodium Chloride Solution. 

Walter W. Palmer, Dana W. Atchley, and Robert F. Loeb 
(J. Gen. Physiol., 1922, 4, 585—589).—At a P H of about 3*0, increas¬ 
ing concentrations of albumin increase the conductivity of 0*6% 
sodium chloride; at a P H of 7*3 and at the isoelectric point of 
albumin, the conductivity is diminished by such additions. 

C. R. H. 


The Proteic Acids of Urine. I. The Hydroxyproteic 
Acids. S. Edlbacher (Z. physiol. Chem., 1922, 120, 71—84).— 
The barium salt of hydroxyproteic acid showed the same properties 
as that described by previous workers. Free hydroxyproteic acid 
consists of urea, and a carbohydrate, probably a tetrose, which 
yields an osazone, C 16 H 18 0oN 4 , m. p. 130°. By treating the sub¬ 
stance with alcohol and ether, a compound is obtained which in 
many respects resembles Moor’s urein. Hydroxyproteio acid does 
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not contain any hexone bases, but possibly traces of other amino- 
acids. S. S. Z. 

The Colloidal Behaviour of Edestin. David J. Hitchcock 
(« J. Gen. Physiol ., 1922,4, 597—615).—Edestin reacts like an ampho¬ 
teric electrolyte and behaves otherwise in a manner entirely ana¬ 
logous to that described by Loeb (A., 1921, i, 627, 693) for gelatin, 
casein, and albumin. C. R. H. 

Kinetics of Trypsin Digestion. John H. Northrop (J. Gen. 
Physiol. , 1922, 4, 487—509).—Experiments on the rate of hydro¬ 
lysis of gelatin and casein by trypsin (the rate being measured by 
the increase of hydrolysis products) show that this rate does not 
increase in proportion to the substrate concentration, but becomes 
constant after the letter has reached about 3%. A mixture of 
casein and gelatin is digested at a rate which is equal to the sum 
of the rates of hydrolysis of the two substances separately. The 
rate of digestion is unaffected by the viscosity of the solution or 
by the concentration of ionised protein. The effect of inhibiting 
substances on the hydrolysis is independent of substrate concen¬ 
tration, which is taken as evidence against the existence of an 
enzyme-substrate compound. There is evidence to show that 
enzyme and inhibitor form a highly dissociated compound. These 
results may be explained by the fact that the increase of products 
of hydrolysis does not give a true measure of the change in con¬ 
centration of substrate. If the decrease of casein or gelatin is 
measured directly, the reaction is found to conform to the law 
of mass action, the rate of digestion being proportional to the 
concentration of substrate. The difference in the results obtained 
by the two methods is due to the fact that the reaction is not a 
simple one, but a series of consecutive reactions. C. R. H. 

The Digestion of Histone Sulphate with Pepsin and Hydro¬ 
chloric Acid. K. Felix (Z. physiol. Chem., 1922, 120, 94—102).— 
The histone sulphate from the thymus of the calf was digested 
with pepsin and hydrochloric acid and precipitated with sodium 
picrate. The filtrate was treated with phosphotungstic acid, and 
the precipitate again treated with silver baryta. The precipitate 
from the silver fraction contained a substance resembling the 
original histone, but the distribution of nitrogen in it was some¬ 
how different, and also it did not give Millon’s reaction. The 
filtrate from the silver fraction showed a content of 17% arginine-A, 
13% lysine-A, and 70% monoamino-acid-A. The monoamino- 
acids of this fraction gave Millon’s reaction. The phosphotungstic 
precipitate showed the presence of peptides, probably dipeptides, 
but no amino-acids. Laevulic acid was also found in this fraction, 
but its origin was traced to the pepsin preparation. S. S. Z. 

The Conditions of Acidity and Thermolability of Sac- 
charase. Hans von Euler and Karl Myrback (Z. physiol. 
Chem., 1922, 120, 61—70).—Purified preparations of saccharase 
manifested the same acidity curve as previously established with 
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less pure preparations. On the other hand, the purified prepara¬ 
tions showed a greater stability towards heat. S. S. Z. 

Blood Saccharase and the Antigen Properties of Yeast 
Saccharase. E. Knaffl-Lenz (Z . 'physiol. Chem., 1922, 120, 
110—125).—The injection of sucrose into rabbits did not produce 
a serum capable of inverting this sugar. Immunisation with 
potent preparations of yeast invertase yielded a serum which 
inhibited the inverting capacity of invertase only to a small extent. 

S. S. Z. 

Mannanase and Levidulinase. Minoru Mayeda (J. Biochem . 
[Japan], 1922, 1, 131—137).—The mannan of the food “ konjak- 
powder ” is liquefied by saprophytic bacteria, yielding “ levidulin,” 
but not mannose. Certain fungi, such as Aspergillus niger , liquefy 
mannan by their exoenzymes, but also have a distinct endoenzyme 
which hydrolyses “ levidulin.” Chemical Abstracts. 

Enzymic Fat Synthesis. L. Spiegel (Z. physiol. Chem., 
1922, 120, 103—109).—On incubating cellulose, dextrose, and starch 
with enzyme preparations from certain oil-bearing seeds, a low 
production of fatty substances was established. S. S. Z. 

Preparation of Organic Compounds of Boron with the Aid 
of Boron Fluoride. II. Boron Triphenyl and Phenylboric 
Acid. Erich Krause and Rudolf Nitsche ( Ber ., 1922, 55, 
[jB], 1261—1265; cf. this vol., i, 22).— Boron triphenyl, BPh 3 , 
long, colourless, hexagonal rods, m. p. 136°, b. p. 203°/15 mm., 
is readily obtained by passing gaseous boron fluoride into an 
ethereal solution of an excess of magnesium phenyl bromide; it 
is isolated by distillation of the residue left^after removal of the 
ether, under diminished pressure in an atmosphere of nitrogen. 
It readily becomes oxidised on exposure to air, without, however, 
being inflamed; it is stable in an atmosphere of nitrogen or carbon 
dioxide. It is somewhat rapidly decomposed by alcohol with 
the formation of esters. If an excess of the Grignard reagent is 
avoided, the product of the reaction is composed of a mixture of 
boron triphenyl, boron diphenyl fluoride, and boron phenyl difluoride; 
the latter substances have not yet been isolated in a homogeneous 
condition. Crude boron phenyl difluoride is transformed by hot 
water into phenylboric acid, BPh(0H) 2 , which is dehydrated by 
exposure to phosphoric oxide to phenyl boron oxide, BPhO. 

H. W. 

Action of Mercuric Acetate on Nitrobenzene. J. P. Wibaut 

and J. Jurgens (Verslag. Akad. Wetensch. Amsterdam, 1922, 29, 
1074—1076).—By heating mercuric acetate with nitrobenzene at 
150° for three and a half hours, addition of sodium chloride, and 
removal of the excess of nitrobenzene by distillation with steam, 
a light yellow residue is obtained which is separable into o-nitro- 
phenylmercuric chloride (Dimroth, A., 1902, i, 656), mercury 
oo' -dinitrodiphenyl, m. p. 206°, and a material insoluble in light 
petroleum from which a pure substance could not be isolated. 

Chemical Abstracts. 
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Mercuriation in the Aromatic Series. I. Phenolmer- 
curi-acetates and -hydroxides and their Derivatives. E. 

Mameli (Gazzetla, 1922, 52, i, 352—368).—The author has inves¬ 
tigated the monomercuri-acetates, -hydroxides, and other salts of 
phenolmercury obtained from ordinary phenol. Under all experi¬ 
mental conditions, even when a preponderance of phenoldimercuri- 
acetate results, both the ortho- and para-monomercuriacetates 
are formed. To obtain the monomercuriacetates, it is best to 
heat the phenol and mercuric acetate together without solvent, 
whilst in acetic acid solution the product consists almost solely of 
the dimercuriaeetate. In order to determine the positions of the 
•Hg*OAc group in the two monomercuriacetates obtained, these 
have been converted into the corresponding chlorides, for which 
the positions of the *HgCl groups have already been established 
(Dimroth, A., 1899, i, 54, 428; 1902, i, 656, 849). The action of 
iodine on o-phenolmercuriacetate yields, besides o-iodophenol, 
also 2 :4-di-iodophenol and 2:4: 6-tri-iodophenol, the reaction 
being probably catalysed by the mercury compound. 

The isomeric phenolmonomercuriacetates have been converted 
into the corresponding hydroxides, bromides, iodides, nitrates, and 
sulphates, some of these being obtained by the action of alkali 
hydroxides or salts on the acetates and others by treating the 
phenolmercurioxide with acids. The action of alkali iodides on 
the acetate sometimes yields the mercuridiaryl compound, HgR 2 , 
which often decomposes, giving the original phenol, but if the 
reaction is carried out under mild conditions, the phenolmercuri- 
iodide is formed. 

Phenol-o-mercuriacetale , OH'C 6 H 4 *Hg'OAc, forms long needles or 
white, dendritic crystals composed of microscopic, hexagonal, or 
rhombic prisms, and melts at 157° to a turbid, red liquid which 
afterwards becomes clear and at 210—215° decomposes with 
evolution of gas and red vapour and sublimation of mercury. 
By alkali hydroxide solution, it is dissolved, with formation of 
the corresponding hydroxide, and treatment of this alkaline solution 
with carbon dioxide results in the formation of the internal oxide 
(Dimroth, A., 1902, i, 849). By hydrogen sulphide, the acetate 
is not affected in aqueous suspension, but in presence of hydro¬ 
chloric acid mercuric sulphide is precipitated. In aqueous acetic 
acid solution, the acetate is converted by sodium chloride into the 
corresponding chloride. 

Phenol-^-mercuriaceiate forms long, slender needles or dendritic 
masses or microscopic, triangular prisms, m. p. 165°, and decom¬ 
poses at 210—215° similarly to the ortho-isomeride. 

Phenol-o-mercurichloride has m. p. 156° and the para-compound 
m. p. 222° (cf. Dimroth, loc. cit.). 

Phenol-o-mercuribromide , OH*C 6 H 4 *HgBr, forms slender, silky 
needles, sometimes in bundles, m. p. 130—132°, the clear red liquid 
becoming turbid at 190° and solidifying and decomposing at 195°. 
The mercuri-iodide crystallises in white, stellar aggregates composed 
of tufts of short, microscopic prisms, m. p. 121°, the clear red liquid 
turning turbid at 170^-180° and decomposing at 200—210°. The 
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nitrate, 0H*C 6 H 4 *HgN0 3 , is a white, crystalline, infusible com¬ 
pound, blackening at about 200°. The sulphate, (0H*C 6 H 4 *Hg) 2 S0 4 , 
and hydroxide are white, pulverulent, and infusible. 

Phenol-p-mercuribromide forms scales, m. p. 144—146°, decom¬ 
posing and solidifying at 200—210°. The iodide is obtained as a 
white powder, m. p. 134—135°, and decomposes at 200—210°. The 
nitraie forms white crystals and decomposes at 210°. The sulphate 
and the hydroxide are white, infusible compounds. T. H. P. 

Mercury Compounds of Hydroxybenz aldehydes. Thomas 
Anderson Henry and Thomas Marvel Sharp (T., 1922, 121, 
1055—1060). 

Organo-derivatives of Tin and Lead. I. Application of 
Lead and Tin Tetraphenyls in the Preparation of Organo- 
metallic Compounds. Archibald Edwin Goddard, Julius 
Nicholson Ashley, and Richard Bromley Evans (T., 1922, 121, 
978—982). 


Physiological Chemistry. 


Free and Bound Water in the Blood. Benjamin S. Neu- 
hausen (J. Biol. Chem., 1922, 51, 435—438).—Water imbibed 
by the serum proteins retains dissolved salts in practically un¬ 
changed concentration. Hence it is impossible to prove or disprove 
theories of bound and free water by physico-chemical methods 
based on colligative properties. E. S. 

The Interactions of Oxygen, Acid, and Carbon Dioxide in 
Blood. A. V. Hill (J. Biol. Chem,, 1922, 51, 359—365).— 
Mainly a re-statement of the author’s theory (this vol., i, 193). 

E. S. 

Active Hyperaemia. D. T. Harris (Proc. Boy. Soc., 1922, 
[B], 93, 38 4 — 4 05).—The increased blood supply to an organ 
during muscular activity is independent of alterations in vaso¬ 
motor or vaso-constrictor tone, but it is due to the products of 
metabolism. Of these products, carbon dioxide and a-hydroxy- 
acids are found to be increased. C. R. H. 

The Distribution of Sugar between Corpuscles and Plasma. 

W. Falta and M. Richter-Quittner ( Biochem . Z ., 1922, 129, 
576—581).—Using exact methods of analysis, corpuscles are found 
to be free from dextrose if clotting is completely avoided, or if 
clotting is complete. H. K. 

Influence of Optical Activity on Cell Permeability. I. 

Yashiro Kotake and M. Okagawa (J. Biochem. [Japan], 1922, 
1, 159—164).—Colorimetric estimations of d-, 1-, and di-hydroxy- 
phenyl-lactic acid left unabsorbed after incubation with blood 
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corpuscles in normal saline solution show that only the ^-compound 
penetrates the cell-wall to any appreciable extent. 

Chemical Abstracts. 

Sensitiveness of Cells to Poison as a Function of their 
Colloid-chemical Conditions. Hans Handovsky (Kolloid Z., 
1922, 30, 336—341).—A theoretical paper in which the sensitive¬ 
ness of cells to poison is discussed in connexion with the colloid- 
chemical condition of the cells. It is shown that the sensitive¬ 
ness to poisons and poisoning is of necessity closely connected 
with the stability and variability of the colloid-chemical condition 
of the protoplasm colloids. The difference of the sensitiveness of 
red blood corpuscles to poisoning in solutions of sucrose and in 
solutions of salts is explained as follows. The sucrose brings about 
in the continuously changing sol ^ gel system of the protoplasm 
a more gelatinised condition, which is accompanied by a decrease 
in the degree of dispersion, and this makes the blood less sensitive 
toward the surface active poisons. Solutions of salts act in the 
opposite sense; they make the blood in sucrose solution sensitive 
again, and in those cases where the salt has no haemolytic action 
of its own it increases the sensitiveness according to the laws which 
govern the increase in adsorption brought about by the salts. 
This fact may be regarded as a confirmation of the above quoted 
hypothesis. J. F. S. 

Glycolytic Action of Leucocytes. I. Kansiii Fukushima 
(J. Biochem. [Japan], 1922,1, 151—158).—The leucocytes, obtained 
from the peritoneal cavity of rabbits previously injected with 
bouillon, are suspended in Rona and Michaelis’s citrate mixture 
of p n 7*765, washed with the aid of a centrifuge, incubated with 
isotonic glucose solutions for definite periods, and the sugar estim¬ 
ated by Bertrand’s method. The reducing power diminishes 
gradually within forty-eight hours, and then remains constant, 
but after seventy-two hours it begins to increase again. Neither 
pancreatic juice nor pancreatic tissue has any effect on the glycolytic 
action of leucocytes. Chemical Abstracts. 

The Action of the Phosphatides on the Coagulation of 
Blood. E. Zunz and J. La Barre (Arch. int. physiol ., 1921, 18, 
116—127). —A study of the effect of cytozymin, kephalin, and 
lecithin on blood coagulation in vitro. Cytozymin and lecithin 
show the solubility characters of the cytozyme of Bordet and 
Delange (Ann. inst. Pasteur , 26, 657, 737). Cytozymin only con¬ 
tains aminated nitrogen; lecithin contains no nitrogen in this 
form. The addition of small amounts of either of these two com¬ 
pounds to clear serum in the presence of calcium makes such serum 
induce coagulation in diluted oxalated plasma. An excess of 
lecithin or cytozymin inhibits coagulation. Cytozyme contains 
most of its nitrogen in the amino-form. It is probably a mixture 
of cytozymin and lecithin. Kephalin is to be considered as a 
thromboplastic agent. Chemical Abstracts. 
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Regeneration of Diastase and its Dependence on Oxygen. 

W. Biedermann ( Biochcm. Z., 1922, 129, 582—593).—If an active 
filtered saliva be heated just to 100°, it becomes turbid. The 
diastatic activity of this solution is small but is regenerated to a 
considerable extent by vigorous shaking with air. If, however, 
the heated saliva be again filtered, the filtrate, free from oxygen, 
is practically inactive, but is slightly activated by shaking with 
air. This activation is attributed to oxygen, although the finely 
divided coagulated protein plays a part. H. K. 

Gastric Juice. III. Juice from the Empty Stomach. 

Maki Takata (J. Biochem. [Japan], 1922, 1, 107—121).—One 
hundred c.c. of the juice, d 1-006—1*007, yield 1*4873 grams of 
dry residue, of which 0*5035 gram is ash, and contains pepsin, 
pepsinogen, rennet, lipase, nuclease, amylase, and maltase, but 
not sucrase. The mucus content of the juice secreted in unit 
time does not appear to be influenced either by previous feeding 
or by the presence of 0*5% hydrochloric acid. The amount of 
reducing sugar produced by hydrolysis under standard conditions 
is a measure of the mucus, which exists in the juice in the form of 
mucoitinsulphuric acid. Chemical Abstracts. 

Disappearance of Nitrogen during Digestion. A. Gouin 
and P. Andouard (Bull. soc. hyg ., 1921, 9, 381—387).—The 
digested nitrogen is equal to the dietary nitrogen less the nitrogen 
of faeces, brushings, hair, etc. In cattle, it is assumed that for 
each kilo increase in weight, 180 grams of protein containing 28*8 
grams of nitrogen are retained as growth-nitrogen, whilst in the 
case of pigs it is assumed that 19*2 grams of nitrogen are retained 
for each kilo increase in weight. The results of experiments on 
calves, adult cattle, and pigs are given. Chemical Abstracts. 

The Relative Activities of the Secretins of the Digestive 
Tract. Katsumi Haramakj (Biochem. Z., 1922, 129, 503— 
506).—Experiments on the dog show that all sections of the mucous 
membrane of the intestines except the jejunum are equally active 
as regards secretin content. The jejunum is slightly less active. 

H. K. 

Purine Metabolism. Fate of Ingested Purines. Mitzugi 
Kikuchi (J. Biochem. [Japan], 1922, 1, 83—106).—Feeding experi¬ 
ments were carried out for seventeen days with a diet containing 
only 0*00269 gram of purine-nitrogen; these were followed by 
three meat periods of six days each with an intake of purine- 
nitrogen ranging from 0*1—0*3 gram, and finally by three periods 
of three days each with an intake of purine-nitrogen of 0*22, 0*44, 
and 0*66 gram respectively. Daily analysis showed that endo¬ 
genous purine-nitrogen elimination in urine remains about 0*18 
gram. Purine-nitrogen in the faeces is about 0*05 gram per day, 
whether the diet is rich or poor in purine; neither are purine bases 
in the urine markedly increased on a purine-rich diet. With 
increase in the intake of purine-nitrogen, its output in the urine 
likewise increases, but the purine-nitrogen balance shifts con* 
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tinually. With intakes of 0*00267 to 0*04422 gram of purine- 
nitrogen, there was a negative balance of —0*1794 to —0*0415 
gram per day; with an intake of 0*6623 gram, the balance was 
+0*1048 gram. The amount of purine-nitrogen in urine can be 
calculated from the formula Y=(E 0 J r aX)(l-{-bX) i where X is 
the purine-nitrogen intake, Y the amount in the urine, E 0 the 
endogenous purine-nitrogen, a the kidney coefficient, and b the 
tissue coefficient. The value of b is usually 0*4—0*5, whilst that 
of a varies according to the diet, being greater in those living on 
low purine-nitrogen diets, and is especially small in gouty 
individuals. Chemical Abstracts. 

Determination of the Carbohydrate Assimilative Power of 
Man. Kozo Sakaguchi, Osamu Asakawa, and Toshitane 
Matsuyama (J. Biochem. [Japan], 1922, 1, 139—149).—Samples 
of blood are taken immediately before a test^meal is eaten, and 
then every half-hour for two hours. Alimentary hyperglycsemia 
does not exceed 0*14% and the sugar level has returned to the 
original in one to one and a half hours in normal persons. When 
the blood sugar rises to 0*15% and hyperglycsemia lasts for two 
hours, the assimilative power for carbohydrate is impaired. 

Chemical Abstracts. 

Nutritive Value of Fats and Lipoids. I. Katsumi Taka- 
hashi (J. Chem. Soc. Japan , 1922, 43, 201—242).—The results are 
summarised as follows : The lipoids, such as cholesterol, lecithin, 
kephalin, and protagon, or triglycerides have no action like that 
of fat-soluble vitamin-4 ; the former have also no action like 
water-soluble vitamin-15. The lipoids have not only a bad effect 
on the nutrition of animals, but also a tendency to prevent 
growth : cholesterol has the worst effect, preventing the growth 
of young animals and diminishing the resistance to disease. The 
physiological action of fat-soluble vitamin-4 stands in close relation 
to the metabolism of fats. The greater the molecular weight of a 
fat, the more fat-soluble vitamin-4 is needed. When the quantity 
of fat is increased, the quantity of fat-soluble-4 has to be increased 
to obtain good nutritive value. Similarly, vegetable fat needs 
much fat-soluble-4, and fats containing large quantities of sterols 
have always poor nutritive values in spite of the quantity of vitamin. 
When triglycerides of different fatty acids are given to animals 
with food poor in fat-soluble-4, the physiological value of each 
fat is different. The difference is related to the molecular weights 
of the fats and is not to be attributed to their relative fusibilities. 
The nutritive value of fats derived from non-volatile acids decreases 
with increase in molecular weight, whilst with fats derived from 
volatile acids the reverse is the case. In general, the nutritive 
value of fats decreases with diminution of the saponification value; 
that of fats having a large Reichert-Meissl value is not always bad. 
When the saponification value is small, the presence of “ iodine 
value ” in a fat increases the nutritive value. K. K. 

Phosphatides of Fish Sperm. Minoru Sano (J. Biochem . 
[Japan], 1922, 1, 1—16).—Porgy, salmon, and cod sperm were 
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extracted successively with acetone, ethyl ether, and hot ethyl 
alcohol, the extracted substances dissolved in chloroform, washed 
repeatedly with 1% sodium chloride solution, the residue after 
removal of the chloroform taken up with ether and poured into 
acetone. The phosphatides thus obtained were free from nitro¬ 
genous impurities. The acetone extract contained cholesterol and 
cholesterol esters; the combined cholesterol formed 7*3% (porgy), 
8% (salmon), 4*1% (cod) of the total cholesterol. Lecithin also 
was present. The fraction insoluble in acetone was chiefly lecithin; 
one-twentieth to one-thirtieth of the total residue not dissolved by 
hot ethyl alcohol was probably kephalin and perhaps also sphingo¬ 
myelin. The portion of the ether extract insoluble in acetone 
appeared to be cuorin. The alcohol extract contained (1) cholesterol 
(80% uncombined) and phosphatides of unknown composition, 
soluble in cold alcohol and acetone (2) lecithin (from cod) or a 
mixture of lecithin and kephalin (from salmon), soluble in cold 
alcohol, but not in acetone. The substance precipitated from the 
alcoholic extract by cooling consists mainly of cerebrosides; sphingo¬ 
myelin could also be identified. From 55 to 65% of the total lipin 
content of fish sperm is phosphatides, 15 to 18% cholesterol, 20 to 
30% fats, and 1 to 2% cerebrosides. Chemical Abstracts. 

Constitution of the Ovarian Egg of the Carp (Cyprinus 
carpio). E. Faur£-Fremiet and (Mlle) H. Garrault (Compt. 
rend ., 1922, 174, 1495—1498).—The ovaries of the carp taken two 
months before spawning had the following composition : water 
66*3%, protein 25*7%, fat 6-2%, cholesterol 0*45%, carbohydrates 
0*0%, ash 2*0%. The hyaline globules are constituted by phospho- 
proteins, and the “ ichtidine ” by a mixture of a vitellin and a 
lecithin. The ether extract contains phosphatides 12*33%, 
glycerides 6*08%, cholesterol 1*34%, unsaponifiable matter 0*8%. 

W. G. 

Fatty Matter in “Herring Roe. M Katsumi Takahashj 
(J. Chem. Soc. Japan , 1922, 43, 257—268).—Analysis of “ Kazu- 
noko ,” herring roe, gave 8*32% water and 91*68% dried substance; 
the latter contained total nitrogen 11*22%, fatty matter 14*22%, 
crude ash 6*03%, and total phosphorus 0*54%. Fat-soluble 
vitamin-A was present. The fatty matter contained lecithin 
48*95%, kephalin 5*62%, cholesterol 7*59%, and oil 37*84%. The 
oil yielded 24*67% of saturated acids (palmitic and stearic) and 
75*13% of unsaturated acids (oleic and other higher acids). The 
lecithin and kephalin agree in properties and composition with 
those of the hen’s egg. K. K. 

Constitution of the Egg of the Trout (Trutta fario). E. 

Faur^-Fremiet and (Mlle) H. Garrault (Compt. rend., 1922, 
174, 1375—1377).—Ripe trout’s eggs at the time of laying contain 
water 58*5%, protein 29*81%, ether extract 9*16% sugars 0*34%, 
and ash 1*25%. The vitellin, ichtulin, was isolated and found 
to contain nitrogen 14*28%, phosphorus 0*57%, and ash 2*17%. 
The ether extract contained glycerides 10%, phosphatides 8*2%, 
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at least, and cholesterol 1 *37 %. The glycerides on hydrolysis yielded 
oleic and myristic acids. There was a small amount of a reducing 
sugar, but glycogen could not be detected. W. G. 

Optical Properties of Sphingomyelin. Minoru Sano (J. 
Biochem. [Japan], 1922, 1, 17—20). —Sphingomyelin, prepared from 
cat’s brain, has m. p. 196—198° and contains 3*78% of phosphorus. 
Its solution in pyridine shows changes in rotatory power with fall 
of temperature. Chemical Abstracts. 

The Liberation of Phosphoric Acid by the Retina in the 
Presence of Light. Hermann Lange and Max Simon (Z. 
physiol. Chem ., 1922, 120, 1 — 29). —The isolated retina of the frog 
or carp liberates more phosphoric acid in the presence of light than 
in the dark. In the case of retinae containing pigment epithelium, 
the liberation of phosphoric acid ceases more quickly when the 
illumination is stopped than in the case of the isolated neuro¬ 
epithelium. When the illumination is renewed the retina with 
the pigment epithelium shows an increase in the liberation of 
phosphoric acid. This is not the case when isolated neuro-epithe¬ 
lium is employed. The liberation of phosphoric acid by the isolated 
pigment epithelium is not influenced by light, and it is found that 
it contains only small quantities of organic and inorganic phosphorus. 
I.t is assumed that the action of the light degrades an organic 
phosphorus-containing compound with the formation of free 
phosphoric acid. The latter raises the permeability of the limiting 
membrane of the retinal epithelium. It is shown that the retina 
contains a substance which at 45° liberates phosphoric acid rapidly 
in the presence of sodium hydrogen carbonate. This acidogen 
which is the source of the phosphoric acid formed by the action of 
light is not considered to be identical with lactacidogenof transversely 
striated muscle. S. S. Z. 

Oil from the Heads of Sea Animals of the Family Delphinidce . 

ShAtchi Nakatogawa and ShAmei Kobayashi (J. Chem. hid. 
Japan , 1922, 25, 158—168). —The authors have determined the 
specific gravities, solidifying points, refractive indices, acid, saponi¬ 
fication, iodine, Hehner, and Reichert-Wollny values and per¬ 
centages of unsaponifiable matters (and iodine value of the latter) of 
oils from the jaw, head, and interior of head of six sea animals 
belonging to the family Delphinidce. [See J. Soc. Chem. Ind., 
1922, July.] . K. K. 

Anticoagulating Substances in the Mucous Membrane of 
the Uterus. Jessie L. King ( Amer . J. Physiol ., 1921, 57, 
444—453). —Pressure juice from the mucous membrane of the 
non-pregnant uterus of the pig frequently yields antithrombin. 
The pregnant uterus seldom yields any. Heparin (Howell and 
Holt, Amer. J. Physiol ., 1918, 47, 328) appears to be present some¬ 
times in both the pregnant and non-pregnant pig’s uterus, but 
neither antithrombin nor heparin is obtained with regularity and 
their presence may be masked by an excess of thromboplastic 
substance. The presence of fibrinogen, thrombin, and antithrombin 
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was not demonstrated in menstrual blood. There is reason to 
believe that it clots as normal blood as it passes the uterine mucosa 
and that the discharge consists of serum and small particles of 
clot. There is some evidence that the thrombin of the serum has 
combined with antithrombin forming metathrombin. 

Chemical Abstracts. 

The Glycogen of the Embryonic Liver. The Factor deter* 
mining its Formation. Max Aron (Bull. Soc . Chim. Biol., 
1922, 4, 209—222).—In mammals, the glycogenic function of the 
liver commences at a period of the foetal life which is constant for 
the same species, and, in each case investigated, was found to 
coincide with the appearance of the islets of Langerhans in the 
pancreas. E. S. 

Action of Hydrochloric Acid on the Fat Exchange in the 
Surviving Liver. U. Lombroso (Arch. int. physiol., 1921, 18, 
484—494).—When hydrochloric acid (0*5—1-0%) is given either 
by the mouth or directly into the duodenum of a fasting dog, and 
the liver is then isolated and perfused it is found that this organ 
can destroy fats to a degree equal to or greater than that exhibited 
by the liver taken from animals during the period of digestion. 
When the same procedure is carried out on a depancreatised dog 
no noticeable fat destruction is obtained. These results are inter¬ 
preted as signifying that the modification of the functional activity 
of the liver in the fat exchange is not due to an absorption of special 
products of digestion, but to hydrochloric acid in the duodenum. 
The pancreas is a necessary factor. Chemical Abstracts. 

The Retention and Distribution of Amino-acids with 
Especial Reference to the Urea Formation. Otto Folin and 
Hilding Berglund (J. Biol. Chem., 1922, 51, 395—418).—Follow¬ 
ing a protein meal, the rise in the amino-acid content of the blood 
precedes that of the urea. The production of urea is not, there¬ 
fore, a special function of the liver (cf. Van Slyke and Meyer, A., 
1914, i, 104). It follows, also, that the excretion of amino-acids 
is not a test for liver function, although, since the liver is capable 
of absorbing large quantities of amino-acids, it may serve in cases 
of cirrhosis as an indication of the extent to which the liver has 
disappeared. E. S. 

A Basic Peptone-like Substance in the Thymus. K. Felix 
(Z. physiol. Chem., 1922, 120, 91—93).—The basic peptone-like 
substance previously described by the author (this vol., i, 295) 
gave the following nitrogen distribution according to Kossel and 
Kutscher’s method : total nitrogen in the hydrolysed substance 
0-927 gram, arginine nitrogen 0*579 gram, monoamino-acid nitrogen 
0*289 gram. No histidine or lysine could be established. S. S. Z. 

Animal Hides as Amphoteric and Colloidal Protein. 
Theory of Dyeing, Tanning, Disinfection, and Preservation 
of Leather and the Physiological Action of Tanning Material. 

M. A. Rakusin (Roll. Chem. Beihefte , 1922, 15, 103—184).—A 
paper which is mainly theoretical and in which the author dis- 
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cusses (1) the theory of the dyeing of animal hides, (2) the tanning 
of animal hides and gelatin by tannin, (3) the theory of tanning 
by formaldehyde, aldoses, phenols, picric acid, naphthols, quinone, 
and “ neradol,” alum, aluminium, iron, and chromium salts. The 
part played by water and acid in tanning is discussed and the 
disinfection and conservation of leather in connexion with the 
physiological properties of tanning materials are considered. The 
literature of the subject is considered in connexion with all the 
above-named points. J. F. S. 

Urea Content of Cow’s Milk. Estimation of Urea. Yoshio 
Morimoto [J. Biochem. [Japan], 1922, 1, 69—81).—A fairly per¬ 
manent urease preparation is obtained when 1 gram of finely 
ground jack-bean is shaken for three hours with a mixture of 
glycerol and water (8 : 2) at 40°, 6—7 c.c. of 0«lY-hydrochloric 
acid are added, the mixture is shaken for one 'hour, and filtered 
through paper pulp. Three to five c.c. of urine diluted with 50 c.c. 
of water, 3 c.c. of urease preparation, and 1 c.c. of indicator (3% 
calcium caseinate) are incubated for three hours at 38° in a flask 
closed with a caoutchouc stopper provided with a stoppered funnel, 
a measured quantity (usually 40 c.c.) of O-lY-hydrochloric acid is 
added, and after gentle shaking the excess of acid is titrated with 
0*02A r -sodium hydroxide solution. Precipitation of casein serves 
as indicator of the end-point. For the estimation of urea in milk, 
10 c.c. are diluted with 40 c.c. of water, 3 c.c. of urease preparation 
added, and the above procedure carried out. Cow’s milk contains 
0-025—0*03 gram of urea per 100 c.c., but for a few weeks following 
calving there is an increase up to a maximum of 0-075 gram, with 
a rapid fall to normal. Goat’s milk contains 0*08 gram of urea per 
100 c.c. Chemical Abstracts. 

The Synovial Fluid. F. Malm^jac (Bull. Soc. Chim. Biol., 
1922, 4, 190—191).—Results are given of analyses of two different 
specimens of synovial fluid. Both contained an albumin and an 
alkali-albumin. E. S. 

Theobromine Excretion and Theobromine Diuresis. Lud¬ 
wig Gunzberg [Biochem. Z 1922, 129, 549—562).—For the 
estimation of theobromine, the urine is evaporated to dryness with 
gypsum, extracted with chloroform, and the theobromine removed 
by precipitation in weakly ammoniacal solution by addition of 
excess of silver nitrate. The excess of silver is estimated by 
Volhard’s process. Using this method for following the excretion 
of theobromine in man, a characteristic curve is obtained, showing 
rapid rise to a maximum after two to three hours and moderately 
rapid fall. Persons inured to caffeine do not respond so easily to 
theobromine. H. K. 

Caffeine Excretion in Urine after Tea and Coffee Drinking 
in Man. Kwanichiro Okushima [Biochem. Z ., 1922, 129, 563— 
569).—The excretion of caffeine after tea and coffee drinking has 
been followed by Friedberg’s method (this vol., i, 88). There is 
no difference in the excretion after tea or coffee. In the first hour 
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very little is excreted, more in the second, and most in the third and 
fourth hours. H. K. 

Composition of the Urine of Whales. S. Schmidt-Nielsen 
and J. Holmsen [Arch. Int. Physiol ., 1921, 18, 128—132).—The 
urine of five whales was examined and the amounts of the following 
constituents are tabulated : total nitrogen, urea, uric acid, ammonia, 
creatinine, protein, ash; potassium, sodium, calcium, and mag¬ 
nesium oxides, chlorine, phosphoric oxide, total sulphur, sulphate, 
and ethereal sulphates. A relatively large amount of protein- 
ogenous material, partly mucin, was found. Sugar, acetone, and 
oxalic acid were not found, whilst indican was present. Urobilin 
tests were positive. Chemical Abstracts. 

Chronic Nephritis with an Unusual Degree of Nitrogen 
Retention. E. Weiss and V. C. Garner (J. Lab. Clin. Med., 
1922, 7, 229—232).—The serum of a patient with chronic nephritis 
had a non-protein nitrogen content of 401 mg. per 100 c.c. twelve 
hours before death. The urea nitrogen was 304 mg. and the 
creatinine 13 mg. At an earlier stage when the urea nitrogen of 
the blood was 246 mg., that of the spinal fluid was 252 mg. At 
necropsy the following values for tissues and body fluids were 
found : pericardial effusion 374 mg., muscle 335 mg., liver 352 mg. 

Chemical Abstracts. 

The Introduction of the Iodine Ion by Electrolysis in a 
Human Being, and its Elimination by the Urine. Georges 
Bourguignon and Conduch£ ( Compt . rend., 1922, 174, 1437— 
1440).—Of the iodine introduced into the human system by electro¬ 
lysis 70—80% is recovered in the urine. During the course of a 
series of administrations the elimination increases at first for about 
two days and then remains steady until the administrations are 
stopped, when it slowly falls and ceases after three or four days 
The iodine is better incorporated into the system when introduced 
electrolytically than when given by the mouth. W. G. 

Toxicity of Neoarsphenamine [Neosalvarsan]. Merrill C. 
Hart and Wilbur B. Payne (J. Amer. Chem. Soc., 1922, 44, 1150— 
1160).—The toxicity of commercial samples of neosalvarsan was 
found to range from 200 to 360 mg. per kilo of body weight for 
rats. In making such tests, the variability of the test rats is of 
importance, as it was found that, in some cases, 40—100 mg. 
difference per kilo was obtained by the same test made on different 
animals. An apparatus is described for preparing standard solutions 
of neosalvarsan, and it is suggested that test rats should tolerate 
doses of 320 mg. per kilo in the form of such a standard solution. 

The toxicity of the salvarsan is shown to have a negligible 
effect on the toxicity of the neosalvarsan prepared from it. 
The influence of solvents, dilution, time, and temperature on the 
toxicity of the product as well as the introduction of the methylene- 
sulphinate group and the sulphur distribution have been examined. 
A curve is given showing the lethal activity of a freshly prepared 
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solution of neosalvarsan. The introduction of a methylene-sulphinic 
acid group in the salvarsan increases the tolerated dose of the 
material from 110 to 320 mg. per kilo (20% of arsenic), but the 
introduction of the second group was complicated by side reactions 
giving a higher toxicity. W. G. 

Chemotherapy of Antimony. Comparison of the Anti- 
monyl Tartrates with the Organic Compounds of Antimony. 

R. G. Fargher and Wm. H. Gray (J. Pharm. Expt. Ther., 1921, 
18 , 341—360).—The following salts of antimonyl tartaric acid are 
described: barium (3H 2 0), hexagonal plates or flattened prisms; 
ammonium (1*5H 2 0), large flattened prisms; lithium (2*5H 2 0), 
glistening octahedra; ethylenediamine (H 2 0), flattened prisms, does 
not melt at 300°; butylamine (0‘75H 2 0), hexagonal prisms, m. p. 40°, 
anhydrous m. p. 155°; glyoxaline (2H 2 0), flattened prisms, does 
not melt at 300°; aniline (H 2 0), elongated,' rhombic prisms; 
p -phenetidine (H 2 0), felted mass of needles, m. p. 148°, anhydrous 
m. p. 245°; quinine (H 2 0), slender, glistening needles; quinidine 
(4H 2 0), slender, glistening needles; cinchonine (0‘5H 2 O), rect¬ 
angular plates; cinchonidine (2*5H 2 0), large, rectangular plates, 
m. p. 192°; hydroquinine (5H 2 0). The solubility, viscosity, and 
surface tension of the solution and the minimum lethal dose per 
kilo of body weight were determined for each salt. 

Chemical Abstracts. 

The Action of Different Groups of Local Anaesthetics. 

Konrad Fromherz [Arch, expt. Path. Pharm., 1922, 93, 34—91).— 
The anaesthetic effects of cocaine, novocaine, various mixed carbonic 
acid esters, and a substituted ester of p-hydroxybutyric acid were 
contrasted when the drugs were applied to nerve fibres and directly 
to nerve-endings (as in the cornea). From the results it was con¬ 
cluded that the group of substances which includes novocaine and 
the carbonic acid esters, which are easily diffusible, and readily 
broken down in the body to non-toxic substances, act by means 
of the nerve-fibres; whereas cocaine and the hydroxy butyric acid 
ester, which are indeed more toxic but are less readily absorbed, 
act directly on the nerve-endings and are to be characterised 
pharmacologically as superficial anaesthetics. C. R. H. 

Caffeine Concentration of the Blood and Urine of Rabbits 
after Parenteral Administration. L. Farmer Loeb (Biochem. 
Z. f 1922, 129 , 570—575).—Intravenously injected caffeine dis¬ 
appears from the rabbit’s blood-stream for the most part in a few 
minutes, the remainder being recognisable for a considerable time 
during which there is caffeine in the urine and diuresis. H. K. 
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The Attack of Minerals by Bacteria. Oxidation of Blende. 

AndrIs Helbronner and W. Rudolfs ( Compt. rend., 1922, 174, 
1378—1380).—Certain bacteria have been found capable of con¬ 
verting blende into zinc sulphate, and the zinc rendered soluble 
in this manner does not prevent the further action of the bacteria. 
The oxidation is favoured by the presence of sulphur. These 
bacteria in the presence of sulphur are capable of producing 
sufficient sulphuric acid to dissolve the natural silicates and 
carbonates of zinc. In minerals containing both zinc and lead 
sulphides, the zinc is converted into soluble sulphate to the exclusion 
of the lead, and hence this furnishes a means of separating these 
two metals. W. G. 

Physical Chemistry of Alexin-fixation Reaction. Julius 
Kiss (Biochem. Z., 1922, 129, 487—502).—The adsorption formula 
is obeyed by the various forms of alexin fixation, both specific and 
non-specific. H. K. 

Micro-organisms Concerned in the Oxidation of Sulphur 
in the Soil. III. Media used for the Isolation of Sulphur 
Bacteria from the Soil. Selivian A. Waksman (Soil Sci., 1922,13, 
329—336).—The literature concerning the various sulphur-oxidising 
soil bacteria is reviewed. A classification of the organisms on the 
basis of their physiological and morphological characteristics is 
preferred to that adopted by Omelianski. The various media 
used in’ the study of the different types of bacteria are detailed. 

A. G. P. 

Saccharomyces Marxianus and Top Fermentation Yeast R. 

H. von Euler and K. Josephson (Z. physiol. Chem., 1922, 120, 
42—60).— Saccharomyces Marxianus failed to ferment maltose 
even on the addition of an excess of co-enzyme. It also does not 
ferment this sugar at a higher temperature, namely, 40°. Its 
fermenting capacity is diminished on drying, and increases again 
as the cells imbibe. It ferments sucrose and dextrose with the 
same velocity. The development of the yeast in dextrose and in 
maltose solutions is of approximately the same order and follows 
the ordinary exponential law. Its inverting capacity is about 
one hundredth of that of culture yeasts. In the case of the top 
fermentation yeast R both treatment with alcohol and drying 
diminish its activity. The inverting capacity of yeast R is greater 
than that of the top fermentation yeast SB. S. S. Z. 

The Energy Yield in the Growth of Aspergillus niger . 

JSmile E. Terroine and RenIs Wurmser (Compt. rend., 1922, 174, 
1435—1437).—The energy yield in the growth of Aspergillus niger, 
after making allowance for the maintenance requirements, is 66— 
70% of that of the dextrose consumed. W. G. 
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Formation of Oxalic Acid and Ammonia in Cultures of 
Aspergillus niger on Peptone. Wl. Butkewitscii (Biochem. 
Z ., 1922, 129 , 445—454).—The proportion of ammonia and oxalic 
acid formed from cultures of Aspergillus niger on peptone corre¬ 
sponds with ammonium oxalate with about 10% excess of ammonia. 
Of the ammonia formed over a period of ten days, 90% appeared 
in the first ten days during the vigorous growth of the mould. 

H. K. 

Utilisation of Peptone as Source of Carbon by Citromyces 
Species. Wl. Butkewitsch ( Biochem . Z., 1922, 129 , 455— 
463).— Citromyces glaber and C. citricus grown on peptone media 
produce ammonia and oxalic acid (not citric acid), the proportion 
of ammonia being 12 to 20% greater than that required for 
ammonium oxalate. As in the case of Aspergillus niger (previous 
abstract), the major portion of the ammonia is produced in the 
first period of growth and the ratio of the yield of mould to 
ammonia nitrogen falls ofi with the age of the culture. H. K. 

Formation and Accumulation of Oxalic Acid in Citromyces 
Cultures on Salts of Organic Acids. Wl. Butkewitscii 
(Biochem . Z., 1922, 129 , 464—476).—Salts of organic acids are 
utilised by species of Citromyces with production of oxalic acid, 
the sodium salts being more conducive to growth than the ammon¬ 
ium salt. Aspergillus niger converts tartaric acid rapidly into 
oxalic acid; Citromyces are unable to do this, but can do so on 
salts of citric, succinic, and quinic acids with production of con¬ 
siderable quantities of oxalic acid. H. K. 

Action of Selenium, Sulphur, and Tellurium Salts on 
Plants. Bo£o Turina ( Biochem . Z., 1922, 129 , 507—533).— 
The author has examined the action of selenites, selenates, sulphites, 
sulphates, tellurites, and tell urates on the germination of plants 
and on the mature plant. From the deposition of selenium and 
tellurium by reduction in the tissues, it is concluded that neither 
selenium nor tellurium salts enter the system in appreciable 
quantities by way of the root hairs, but that the root-cap plays 
the important role of point of entry and filtration for nutritive salts. 

H. K. 

Vegetation in Media Poor in Oxygen. L. Maquenne and 
E. Demoussy (Compt. rend., 1922, 174 , 1387—1392).—Seeds are 
not the only organs of a plant which can live for a long time after 
they have been separated from the plant which produces them. 
In certain species leaves are capable of preserving their vitality 
in the absence of air for a relatively long time, which may exceed 
that required by annual plants to pass through their entire cycle 
of evolution. It has been shown that small seeds immersed in 
water may germinate and use up their reserves simply on the small 
amount of oxygen which aerated water contains. W. G. 

Clay as an Ampholyte. Olof Arrhenius («/. Amer. Chem. 
Soc. 9 1922, 44, 521—524).—It is shown that clays of different origin 
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and different reaction have the same isoelectric point and the 
curve obtained by plotting the rate of settling against the hydrogen- 
ion concentration has the same course as that of gelatin. The 
clay acts as an amphoteric electrolyte and can therefore combine 
with either acid or base. This is also shown by the buffer action 
of clays. J. F. S. 

The Effect of Drying Soils on the Water-soluble Con¬ 
stituents. A. F. Gustafson (Soil Sci ., 1922, 13, 173—213).— 
Comparison is made of the water extracts of a number of soils 
dried in air, in an oven, and in an autoclave. In general, drying 
increased the amount of water-soluble material in the soils, but 
heating above 100° caused a loss in nitrates. Storage of soils at 
the ordinary temperature for nine weeks had little effect on the 
quantity of soluble constituents provided the moisture content was 
maintained, but kept below saturation point. In view of the 
results obtained, it is noted that in pot culture work it is highly 
important that soils should be kept under strictly comparable 
conditions of moisture, temperature, and aeration. A. G. P. 

Relation of Hydrogen-ion Concentration in Soils to their 
“Lime Requirement.” Harlan W. Johnson (Soil Sci., 1922, 
13, 7—22).—In the great majority of soils there appears to be no 
relation between the lime requirement as estimated by the Veitch 
method (A., 1903, ii, 400) and the hydrogen-ion concentration; 
the Truog method (A., 1916, ii, 404), however, yields results which 
are a combination of the Veitch lime requirement and the hydrogen- 
ion concentration. In soils of similar type, there is a relation 
between the apparent quantity of acids and the strength of the 
icids. Acidity in mineral soils appears to be due to weathering 
and leaching rather than to accumulation of organic acids, and 
clay particles and organic substances act as “ buffers ” to lower 
the hydrogen-ion concentration. W. P. S. 

Origin of Soil Colloids. Milton Whitney ( Science , 1921, 
54, 653—656).—Microscopical examination during the mechanical 
analysis of soil shows that the clay particles range in diameter 
from 0*005 to 0*0001 mm. It is assumed that towards the lower 
limit of size, the particles contain relatively few molecules, and 
that the bombardment of the water molecules in which the 
particle is immersed causes disintegration. The atoms of calcium, 
magnesium, potassium, and sodium in the molecule of the silicate 
would go for the most part into true solution, whilst the atoms 
of silicon, aluminium, and iron would go chiefly into colloidal 
solution, forming the basis of the colloidal matter or ultra clay of 
the soil. The only known means of changing the colloidal nature 
of the absorptive soil colloids is to heat the material at 1000° in 
order to secure complete dehydration. A. A. E. 
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Catalytic Transformation of Vegetable and Animal Oils 
into Petrol. Alphonse Mailhe (Ann. Chim ., 1922, [ix], 17, 
304—332).—A more detailed account of work already published 
(A., 1921, i, 706, 841; this vol., i, 424). W. G. 

The Catalytic Oxidation of Saturated Paraffin Hydro¬ 
carbons and Fatty Acids. Arthur Henry Salway and Percy 
Noel Williams (T., 1922, 121, 1343—1348). 

Densities and Refractive Indices at 15° of Mixtures of 
Water, Alcohol, and Ether. A. Sanfourche and A. M. Boutin 
(Bull. Soc. chim., 1922, [iv], 31, 546— 551).—The densities and re¬ 
fractive indices at 15° of a large number of mixtures of water, 
ethyl alcohol, and ethyl ether in varying proportions are tabulated, 
and the results are also shown in triangular diagrams. W. G. 

Catalysis. II. Dehydration and Addition Reactions of 
Ethyl Alcohol : the Formation of Acetal and Mercaptans. 

Francois A. Gilfillan (J. Amer. Chem. Soc., 1922, 44, 1323— 
1333 ; cf. A., 1921, i, 806).—A comparison of the activity of the 
oxides of silicon, thorium, titanium, and tungsten in inducing 
certain catalytic dehydration and esterification reactions with 
ethyl alcohol vapour. 

Ethyl alcohol vapour, alone or in the presence of carbon dioxide, is 
not decomposed when passed over pumice even at 500°. Thorium 
oxide is not exclusively a dehydrating catalyst, as, under certain 
conditions, a considerable amount of acetaldehyde is produced by 
dehydrogenation. In the presence of carbon dioxide, a quantity 
of acetal is obtained from the alcohol. The oxide is inactivated 
for dehydration of the alcohol if it is strongly calcined or heated 
for a long time at a lower temperature before use. Up to about 
340°, the blue oxide of tungsten is a more effective dehydrating 
agent for ethyl alcohol than is thorium oxide, but above this 
temperature the two oxides are practically of equal efficiency. 
Titanium oxide has no dehydrating action up to 355°. In no case 
was any ether produced from the alcohol. 

In the presence of any of the three metallic oxides as catalysts 
at 300—400° a mixture of absolute alcohol and carbon disulphide 
produced considerable quantities of ethyl mercaptan, titanium 
oxide being the most active catalyst for this reaction. At the same 
time, small amounts of unidentified liquids with high boiling 
points were obtained. 

Pure, dry carbon disulphide, when vaporised over pumice or the 

vol. oxxn. i c c 
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blue oxide of tungsten, was not decomposed at temperatures 
up to 400°, but in the presence of a trace of moisture hydrogen 
sulphide was obtained. W. G. 

Tie Preparation of Dialkylvinylcarbinols. R. Locquin and 
Sung Wouseng ( Compt. rend., 1922, 174, 1551—1553).—Dialkyl- 
ethinylcarbinols of the type HO*CRR'*C:CH (this vol., i, 617), 
when hydrogenated in the presence of reduced nickel under con¬ 
trolled conditions, give dialkylvinylcarbinols, H0*CRR' # CH;CH 2 , 
which have a great tendency to retain water, with which they form 
more or less stable hydrates. These new carbinols are easily 
dehydrated, giving hydrocarbons, and they react with magnesium 
methyl iodide, giving a theoretical evolution of methane. They 
are not converted into esters under normal conditions, but they 
give crystalline allophanates. The compounds described are, 
methylisohexylvinylcarbinol, b. p. 89—91°/15 mm.; dipropylvinyl- 
carbinol, b. p. 75—76°/12 mm., and its allophanaie , m. p. 112°, and 
methyl-\j/-butylvinylcarbinol , b. p. 146—147°, d x l 0-8576, n]$ 1-4432, 
and its allophanate , m. p. 167—168° (decomp.). W. G. 

Aa-Butene-y-ol. [a-Methylallyl Alcohol]. J. Baudren- 
ghien (Bull. Soc. chim. Belg., 1922, 31, 160—170; cf. Wohl and 
Losanitsch, A., 1908, i, 934).—If this alcohol is prepared from 
distilled acraldehyde which has been stabilised with quinol (Moreu, 
Dufraisse, Robin, and Pougnet, A., 1920, i, 144), the yield is in¬ 
creased from 25% to 52%. The pure a'eohol has d 2 ? 0*8318, 
n D 1*412746, n Ha 1*40944, nu P 1*41848, n 5 1*42385. The measure¬ 
ment of viscosity of mixtures of a-methylallyl alcohol and water 
show that a maximum figure is reached for a mixture corresponding 
with the hydrate 0H'CHMe*CH.’CH 2 ,4H 2 0. The haloid esters 
are easily transformed into their isomerides so that the series 
of transformations OH-CHMe-CH:CH 2 CHMe:CH-CH 2 Cl 

CHMe:CH-CH 2 -OAc -> CHMe:CH-CH 2 -OH can be carried 
out; the series maybe reversed, but the yields obtained are smaller. 
It is pointed out that this reverse series is more frequently met 
with in the case of these haloid esters. The following substances 
have been prepared: y-chloro- /^butylene, b. p. 64°/766 mm., 
d y 0*8978, n 2 £ 1*41493 ; a -ehloro- /\^-butylene, b. p. 84°/766 mm., 
d? 0*9282, ng 1*43503; <x-bromo- -butylene, b. p. 104—107°, d 2 t ° 
1*333, ng 1*47716, y-acetyl-^-butylene, b. p. Ill—112°/752 mm., 
Sg 0*90235, ng 1*40386; v-acetyl--butylene, b. p. 132*5—133*5°/ 
752 mm., dy 0*91915, ng 1*41806; a-chloro-P-bromobutane, 
b. p. 146—147°/755 mm., dg 1*468, n™ 1*4800. H. J. E. 

Transformation of Tertiary Ethylenic Alcohols (Linalol 
Type) into)|Primary Ethylenic Alcohols (Geraniol Type). 

R. Locquin /and Sung Wouseng (Compt. rend., 1922,174, 1711 — 
1713).—Dialkylvinylcarbinols of the type HO-CRR'-CHIOHjj 
readily undergo isomerisation when heated with glacial acetic 
acid at 110—115°/for/fifteen hours, giving yy-dialkylallyl alcohols 
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of the type CRR'!CH*CH 2 *OH, which by controlled oxidation 
give the corresponding pp-dialkylacraldehydes and on further 
oxidation the ketones, CORR'. Thus methyh'sohexylvinylcarbinol 
gives y-methyl-y-iBohexylallyl alcohol , b. p. 110°/12 mm., yielding 
on oxidation $-methyl-$-i&ohexylacraldehyde, b. p. 95—105°/12 mm., 
giving a semicarbazone, m. p. 164°. Dipropylvinylcarbinol yields 
yy-dipropylallyl alcohol , b. p. 99—101°/12 mm., giving an alio - 
phanate , m. p. 147—148°, and on oxidation $$-dipropylacraldehyde , 
which gives the semicarbazone , m. p. 171—173°. Methyl£er£.- 
butylvinylcarbinol yields y-methyl-y-tert.-butylallyl alcohol , b. p. 
84°/12 mm., and its allophanate , m. p. 77°. fi-Methyl-fi-tert.-butyl- 
acraldehyde , b. p.75—78°/15 mm., gives a semicarbazone ,m. p. 204— 
205°, and on oxidation fi-methyl-fi-tert.-butylacrylic acid , m. p. 85°. 

W. G * 

Composition of the Residue on Distillation of Crude 
Glycerol. Archibald Rayner (J. Soc. Chem. Ind ., 1922, 41, 
224— 225t). —A criticism of a paper by Lewis on the above sub¬ 
ject (this vol., i, 419). The author considers that the organic 
impurities in glycerol residues generally amount to 40% of the 
inorganic salts, and not to only 7 % as stated, and that no poly¬ 
glycerols are present in commercial crude glycerol, even when 
made by the autoclave process. The composition of the residues 
cannot be estimated in terms of glycerol and diglycerol from 
determinations of their hydroxyl value, as not only are other 
hydroxy-compounds present, but some of the polymerisation 
products are of the glycide type with low hydroxyl values, or 
possibly no hydroxyl value at all. Of this class of compounds the 
glycides of glycerol, diglycerol, and triglycerol are known. They 
are liquids of low viscosity and lower boiling points than the parent 
glycerols. Attempted polymerisation of glycerol by 0*05% of 
iodine failed to give an 85% yield as stated, very little polymerisation 
at all being obtained under the conditions described. G. F. M. 

Physico-chemical Properties of Phospholipin. I. Pre¬ 
cipitation of Lecithin Hydroeol by Electrolytes. Samttro 
Kakhtchi. ( J . Biochem. [Japan], 1922, 1, 165—174).—Lecithin 
particles have a negative charge in aqueous solution. Addition 
of salts with univalent kations does not cause precipitation* but 
salts with bi- or ter-valent kations cause precipitation within a 
certain range of their concentration. The range of precipitation 
concentrations is broad in the former case, but narrow in the latter 
case, and in the former a greater concentration is required. 
Contrary to Hardy and Schulze’s law, the ion of an electrolyte of 
similar charge to the colloid has an effect on the precipitation of the 
colloid, this becoming more marked when the valency of the similarly 
charged ion becomes higher. Further, the validity of antagonistic 
action between uni- and bi-valent kations is questioned ; it is 
maintained that the antagonism is between anions and kations. 

Chemical Abstracts. 

c c 2 
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Triethylene Tri- and Tetra-sulphides. II. SirPrafulla 
Chandra RIy (T., 1922, 121, 1279—1283). 

Preparation of Anhydrous Formic Acid. M. C. Boswell 
and II. E. Corman (Can. Chem. Met., 1922, 6,63—65).—When mole¬ 
cular proportions of sodium formate and 100% sulphuric acid are 
mixed, allowed to remain for seventeen hours, and then distilled 
on a water-bath under 15—20 mm. pressure, an 85% yield of 
95% formic acid is obtained, whereas by distillation at atmospheric 
pressure only a 25% yield of 90% formic acid is obtained. Dis¬ 
tillation of a mixture of sodium formate and sodium hydrogen 
sulphate (D.R.-P. 209418) gives a 56% yield of 82*7% formic acid. 
Fractional crystallisation, in a freezing mixture, of 88% acid yields 
crystals of 95% acid, whilst from 97% acid, crystals of 99*6% purity 
can be obtained. Chemical Abstracts. 

Researches on the Photochemically Sensitive Compounds 
of Molybdic and Formic Acids. W. F. Jak6b ( Roczniki Chemji, 
1921, 1, 411—423).—The salts of molybdeno-orthoformic acids 
are prepared and investigated. From six possible types of acids, 
the author succeeds in preparing only the sodium, potassium, and 
ammonium salts of the types: 

[ CH 3 (Oh ) ) 2] x - and [ CH q^ 02 °^ 2 Jx 3 , 

rMo 2 0 7 H H Mo 2 0 7 1 

and a salt probably C C K 4 ,4H 2 0. 

L O Mo 2 0 7 O j 

All the salts prepared are photochemically sensitive, becoming 
green, yellow, oi brown on exposure to light. They are obtained 
as crystalline precipitates from solutions of the respective molyb¬ 
dates, strongly acidified with formic acid. They cannot be re¬ 
crystallised, as they decompose in solution. R. T. 

Catalytic Decomposition of Arachis Oil. Alphonse Mailhe 
(Bull. Soc. chim., 1922, [iv], 31, 567—570).—When arachis oil is 
passed over an alumina-copper catalyst at 600° and the product 
freed from acids and then hydrogenated over nickel at 180—200° 
hydrocarbons of the methane and benzene series are obtained. 
Amongst the aromatic hydrocarbons, benzene, toluene, and m- 
xylene were identified. W. G. 

Lignoceric Acid and its Derivatives. Percy Brigl and 
Edgar Fuchs. (Z. physiol. Chem., 1922, 119, 280 — 311). — The 
so-called lignoceric acid, m. p. 78—91°, from beechwood tar is a 
mixture from which can be separated an acid, m. p. 85°, identical 
with tetracosoic acid, CH 3 *[CH 2 ] 2 o*C0 2 H (methyl ester, m. p. 60°, 
phenyl ester, m. p. 70-5°), prepared synthetically from behenic acid 
(cf. Myer, Brod, and Soyka, A., 1913, i, 1151, and Brigl, A. s 1916, 
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i, 463). The other component of crude lignoceric acid has the same 
empirical formula and appears to be also a normal tetracosoic acid. 
It melts at 74°, and it is suggested that this may be a case of a peculiar 
kind of isomerism, due to the possibility of the carbon chain of a 
fatty acid existing as a right- or left-handed spiral. 

Lignocerin , the wax associated with lignoceric acid, after repeated 
recrystallisation melts at 79°, and has the formula ^48^96^2* On 
hydrolysis with alcoholic potash, it gives ( 1 ) an acid identical with 
crude lignoceric acid, m. p. 79°, from which pure lignoceric acid, m. p. 
85°, can be separated, and (2) lignoceryl alcohol , 02411500 , m. p. 76° 
(acetate y fine, felted needles, m. p. 57°). On fusion with potash, 
lignoceryl alcohol yields the above-mentioned tetracosoic acid of 
m. p. 74°, and thus is not pure n-tetracosyl alcohol. To verify this, 
n -tetracosyl alcohol has been prepared by the reduction of the phenyl 
ester of n-tetracosoic acid by sodium in alcohol and is found to melt 
at 77-5° and give an acetate , concentricjbneedles, m. p. 57°, and a 
benzoate , m. p. 61-5°. In the preparation of tetracosoic acid the 
methods previously employed are used (Brigl, loc. cit.) except that in 
the reduction of behenic acid to docosyl alcohol by sodium and alcohol 
the phenyl ester, fine needles, m. p. 66 °, is used instead of an alkyl 
ester. 

•The preparation of the following waxes from the corresponding 
alcohols and acid chlorides (in chloroform solution in the presence 
of quinoline) are described; cetyl palmitate , m. p. 53; docosyl 
behenate, white, lustrous scales, m. p. 75°; and n-tetracosyl tetra- 
cosoate, m. p. 80-5°. W. O. K. 

The Actual State of the Chemistry of the Fats. Smile 
Andr 6 (Bull. Soc. chim.y 1922, [iv], 31, 459—525).—A useful 
summary of the present state of knowledge of the chemistry of 
the fats, including an outline of analytical methods, separation 
and identification of glycerides, and a discussion of the constitutions 
of the fats. W. G. 

Erucic Acid and Erucic Anhydride. III. D. Holde and 
C. Wilke (Z. angew. Chem., 1922, 35, 289—291 ; cf. this vol., 
i, 317, 519).—-A detailed account is given of the methods tried and 
that finally adopted for the preparation of pure erucic acid from 
rape oil. The fractional distillation of the esters obtained by the 
methylation of the oil gave a methyl erucate, b. p. 243—248°/33 mm., 
216—225'°/4 mm., from which on hydrolysis an erucic acid was 
obtained which, although having a sharp m. p. 34°, and the correct 
molecular weight of titration; showed a low iodine value, 71—72, 
indicating the presence of about 5 % of saturated acids. 
Attempts to separate these by extraction of the lead salts with 
organic solvents such as ether, light petroleum, or chloroform 
failed, as the saturated acid salts also dissolved in presence of the 
large excess of lead erucate, nor could the Iodine value of the 
impure acid be raised by fractional precipitation with lead or 
magnesium acetate of a preparation which had previously been 
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partly purified through the methyl ester and recrystallisation from 
alcohol. The pure acid with an iodine value of 75*02 was eventually 
obtained by recrystallising the crude acid from alcohol first at 
temperatures below 0° to remove liquid unsaturated acids, and 
then at above 0° to remove the greater part of the saturated acids, 
and finally fractionally precipitating this product with a saturated 
alcoholic solution of lithium acetate whereby the saturated acids 
were thrown down first. The pure acid melts at 33*5°. Erucic 
anhydride was prepared by heating the acid with acetic anhydride 
in a sealed tube at 170° for seven hours. After purification, it 
formed microscopic, white prisms, m. p. 46°. It is decomposed 
by boiling water, boiling alcohol, and cold alcoholic hydroxide 
solutions, but it is stable towards cold dilute hydrochloric acid 
and aqueous alkali hydroxides. G. F. M. 

Humoceric Acid. Ossian Aschan (Finska Kent, samfundets 
Medal., 1921, 30, 37—38).—A new substance was isolated from 
peat and designated humoceric acid. It has the composition 
CigHg^Og, m. p. 72—73°, separates in colourless crystals from light 
petroleum and methyl alcohol, does not give the cholesterol colour 
reactions, and reacts instantly with Baeyer’s reagent. It is not 
identical with lignoceric acid, C 24 H 48 0 2 , m. p. 80°. 

Chemical Abstracts. 

Synthesis of a-Hydroxyisopentacosoic Acid and its 
Bearing on the Structure of Cerebronic Acid. P. A. Levene 
and F. A. Taylor (J. Biol. Chem., 1922, 52, 227—240).—It has 
been shown that cerebronic acid is an a-hydroxypentacosoic acid 
(Levene and Jacobs, A., 1912, i, 936) and is converted on oxidation 
into a tetracosoic acid (Levene and West, A., 1913, i. 587) which 
is identical with • lignoceric acid. According to Meyer, Brod, and 
Soyka (A., 1913, i, 1151), and to Levene and West (A., 1914, i, 1123), 
lignoceric acid differs from n-tetracosoic acid, a result which indi¬ 
cates that cerebronic acid is not a normal fatty acid. Brigl (A., 
1916, i, 463), however, from a comparison with the synthetic acid, 
considers that cerebronic acid is normal a-hydroxypentacosoic acid. 
The present authors attribute this result to imperfect racemisation, 
with consequent incorrect melting point, of the natural acid, and 
advance the following further proof of the identity of tetracosoic 
acid (from cerebronic acid) and lignoceric acid (cf. Brigl, this vol., 
i, 712). Tetracosoic acid, obtained from cerebronic acid, and 
lignoceric acid, from peanut oil, were converted by the same series 
of reactions into a-hydroxypentacosoic acid. Two series of com¬ 
pounds were thus obtained of which the corresponding members 
were found to be identical, thus establishing the identity of the 
first two acids and showing, therefore, that cerebronic acid does 
not contain a normal chain and is, consequently, a-hydroxy- 
lignoceropentacosoic 'acid. 

Lignoceric acid and tetracosoic acid (from cerebronic acid) were 
converted into lignoceryl iodide. The latter, when boiled in 
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alcoholic solution with potassium cyanide, gave lignoceryl cyanide , 
C 24 H 49 ON, m - P- 56'5°, which on hydrolysis with alcoholic sodium 
hydroxide yielded iso pentacosoic acid , C^H^’CC^H, m. p. 78*5°. 
By bromination, cc-bromoisopentacosoic acid , C 24 H 48 Br*C0 2 H, m. p. 
70°, was obtained, from which dl-cerebronic acid , 0H-C 24 H 48 *C0 2 H, 
m. p. 92 5°, was produced by boiling with aqueous sodium hydroxide. 
Ethyl hopentacosoate , C 24 H 49 # C0 2 Et, m. p. 57°, was reduced by 
sodium and alcohol to iso pentacosyl alcohol, C 24 H 49 ’CH 2 *OH, m.p. 75°, 
and the alcohol converted into iso pentacosyl iodide , C 24 H 49 *CH 2 I, 
m. p. 515°, by means of iodine and red phosphorus. The latter, 
on reduction with zinc and hydrochloric acid, gave iso penta- 
cosane, C 25 H 62 , m. p. 56°. 

Lignoceric acid was also converted into isopentacosoic acid by 
the following reactions : a-hydroxylignoceric acid (cf. Meyer, Brod, 
and Soyka, loc. cit.) was first prepared. This was then oxidised 
by potassium permanganate in acetone solution to iso tricosoic 
acid, C 22 H 45 *C0 2 H, m. p. 73*5°. Reduction of ethyl iso tricosoate, 
C 22 H 45 -C0 2 Et, m.p. 55*5°, with sodium and alcohol gave iso tricosyl 
alcohol, C 22 H 45 *CH 2 *OH, m. p. 69°, which when heated with iodine 
and red phosphorus yielded iso tricosyl iodide , C 22 H 46 *CH 2 I, m. p. 48°. 
By condensation with diethyl malonate this was converted into 
diethyl isotricosylmalonate, C 22 H 45 'CH 2 'CH(C0 2 Et) 2 , m. p. 52*5°, 
which was then hydrolysed with alcoholic sodium hydroxide to 
iso tricosylmalonic acid, C 22 H 45 *CH 2 'CH(C0 2 H) 2 , m. p. 111°. The 
latter lost carbon dioxide at 180°, yielding zsopentacosoic acid 
identical with that obtained above. E. S. 


Action of Thionyl Chloride on a-Hydroxy-acids. E. E. 

Blaise and (Mlle) Montagne (Compt. rend., 1922, 174, 1553— 
1555 ; cf. this vol., i, 520).—Thionyl chloride reacts with lactic acid 
and with a-hydroxyi«sobutyric acid to give, not the chlorosulph.ite 
of the acid chloride, but a new type of compound, which the authors 
call anhydrosulphites of hydroxy-acids, the compound obtained 

CO—0 N 


from a-hydroxy isobutyric acid having the constitution I 


CMe 2 -0 


/ 


so. 


The compound from lactic acid has b. p. 72—74°/19 mm., and the 
compound from hydroxytsobutyric acid has b. p. 63°/21 mm. Both 
these compounds are decomposed at 120—125° at atmospheric 
pressure, giving off sulphur dioxide and yielding polylactides which 
with alkalis give the corresponding hydroxy-acids. In contact with 
moist air, the anhydrosulphites revert to the original acid, and 
in the case of that from lactic acid an intermediate comjtound, 
m. p. 90°, having the constitution S0 2 H*0*CHMe*C0 2 H or 
H0*CHMe*C0*0*S0 2 H was isolated. With alcohols the anhydro¬ 
sulphites react readily, giving the esters of the hydroxy-acids, 
and with arylamines they yield the amides of these acids. With 
phenylhydrazine, on the other hand, they give thionylphenylhy- 
drazine and the hydroxy-acid. 
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In the original action of the thionyl chloride on lactic acid there 
is obtained, in addition to the anhydrosulphite, some a-chloro- 
propionyloxypropionyl chloride , CHMeCl*C0 2 *CHMe*COCl, b. p. 
100—103°/19 mm., giving an anilide , m. p. 116*5°. Similarly, a- 
hydroxyisobutyric acid yields a-chloroisobutyryloxyisobutyryl chloride , 
CMe 2 Cl*CO*CMe 2 *COCl, b.p. 99—101°/17 mm., giving an anilide , 
m. p. 115°, and at the same time there is obtained some 
a-chloroisobutyryl chloride , b. p. 113—114°, and its anilide , m. p. 
69—70°. W. G. 

Succinic Acid. Umetar6 Suzuki and Yosiuhiko Matsuyama 
(Japan Pat. 39210).—Ten grams of glutamic acid are gradually 
heated with 50 grams of concentrated nitric acid and 0*005 gram 
of vanadium oxide. When the evolution of gas has ceased, the 
solution is concentrated by evaporation. Succinic acid crystallises 
out as colourless prisms or plates, the yield being 5— 6 grams. 
Sodium glutamate or gluten and metallic vanadium or vanadates 
can also be used for the purpose. K. K. 

Crystallographic - optical Properties of Calcium 
Fumarate and Maleate. Edgar T. Wherry and Raymond M. 
Hann (J. Washington Acad. Sci ., 1922, 12 ; 288—296).—Calcium 
fumarate, C 4 H 2 0 4 Ca,2H 2 0, crystallises from water in blade-like 
crystals belonging to the orthorhombic system, a:b : c = 0*3970 : 1 : 
0*3772; d 1*71 ±0*01. They are optically negative with extreme 
double refraction; the mean refractive index is 1*539. Calcium 
maleate, C 4 H 2 0 4 Ca,H 2 0, forms groups of interlacing needles, 
orthorhombic prisms the end faces of which are not well developed; 
a : b : c = 0*779 : 1 : 0*643 ; d 1*84 ±0*01. The double refraction 
is negative and weaker than in the case of the fumarate; the mean 
value of n is 1*571. There is no simple space relation between the 
two salts. The molecular refractions R, calculated from the 
formula /?= V(n 2 --l)/(n 2 -+ 1 ), where V is the molecular volume, 
are, for the fumarate 34*8, maleate, 30*8, the corresponding values 
calculated from the atomic constituents being 31*5 and 27*8. The 
refractivities due to structure are therefore 3*3 and 3*0, respectively, 
the higher value in the case of the fumarate being due to the fact 
that the ring system formed by the calcium atom bridging the two 
acid groups in the molecule is more complex in the fumarate than 
in the maleate. E. H. R. 

Conditions Underlying the Formation of Unsaturated and 
Cyclic Compounds from Halogenated Open-chain Deriv¬ 
atives. IV. Products Formed from Halogen Derivatives of 
Muconic Acid. The Constitution of Muconic Acid. Juan 
Pedigk Charles Chandrasena and Christopher Kelk Ingold 
(T., 1922, 121 , 1306-1319). 

Synthesis of the Poly acetic Acids of Methane. VI. 
Methanetriacetic Acid and its Unstable Esters. Christopher 
Kelk Ingold and Edward Arthur Perren (T., 1922,121, 1414— 
1420). 
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The Actibn of Trimethylene Chlorobromide on some 
Aliphatic Ketones. (Mlle) H6l^ne Billon {Compt. rend., 
1922, 174, 1708—1711).—Haller and Bauer have shown that the 
sodium derivatives of dialkylacetophenones react with trimethylene 
chlorobromide to give 8-chloro-ketones (cf. A., 1911, i, 651). This 
is now shown to be true of aliphatic ketones. The resulting chloro- 
compounds react with dimethyl- or diethyl-amine to give dimethyl- 
amino- and diethylamino-compounds respectively. The compounds 
described are n-chloro-$88-trimethyl-heptan-y-one, 
CHMe 2 -CO-CMe 2 -CH 2 -CH 2 -CH 2 Cl, 

b.p. 120—122°/20 mra.; t-dimethylamino-fihh-trimethylheptan-a-one, 
b. p. 120°/22 mm.; e-diethylamino-fi88-trimethylheptan-a-one, b. p. 
126—128°/20 mm.; r}-chloro-$$88-tetramethylheptan-y-one, b. p. 
110—112°/12 mm.; e-dimethylamino-l3p88-tetramethylheptari-a-one, 
b. p. 126—138°/20 mm.; rj-chloro-yyee - teiramethyl - octan-8-one, 
b. p. 124°/16 mm., y-dimethylamino-yytz-tetramethyloctan-hone , 
b. p. 138—140°/20 mm. Under similar conditions, pinacolin does 
not give a chloro-compound but a ketone which is apparently 


/CH 

pimloylcyclobvtane, CH 2 ; )CH<X>CMe 3 , 

n ch/ 


b. p. 97°/17 mm. 
W. G. 


The Chlorohydrin of Mesityl Oxide and its Trans¬ 
formation into the Chlorohydrin of Tetramethylglycerol. 

Pastureal 1 and Henri Bernard {Compt. rend., 1922, 174, 1555— 
1557).—Mesityl oxide reacts with a mixture of calcium hypochlorite 
and boric acid to give its chlorohydrin [a-chloro-/3-hydroxyisobutyl 
methyl ketone ), HO*CMe 2 'CHCl , COMe, b. p 81°/10 mm., and this 
with magnesium methyl iodide gives a compound which on decom¬ 
position with water yields tetrameihylglycerol chlorohydrin {y-chloro - 
fi8-dihydroxy-/38-dimethylpentane), H 6 # CMe 2 *CHCl*CMe 2 *OH 1 m. p. 
60°. W. G. 


2:3: 6-Trimethyl Glucose. James Colquhoun Irvine and 
Edmund Langley Hirst (T., 1922,121, 1213—1223). 

The Constitution and Rotatory Powers of Mannitol and 
Fructose Complexes Formed in Solutions Containing Boric 
Acid and Sodium Hydroxide. George Van Barneveld 
Gilmour (T., 1922, 121, 1333—1340). 

The Action of Ozone on Pure Solutions of Lactose. C. W. 

Schonebaum {Rec. trav. chim., 1922, 41, 422—424 ; cf. Annalen, 
1859, 110, 86 ).—It has been stated that lactose is not decomposed 
by ozone. The author finds that this is only true of neutral and 
acid solutions at both ordinary temperatures and 70°. In alkaline 
solution of 0*1 N concentration, 30% of the lactose is decomposed 
after three hours’ ozonisation, whilst at 70° rapid neutralisation 
of the alkali takes place. This is due to the formation of formic 

c c* 
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,acid, the primary decomposition product. In 4iV r -aIkali, carbon 
dioxide is formed after one hour; this and water are the final products 
of ozonisation. Ozone of low concentration was used. H. J. E, 

The Colloidal Nature of Saccharated Iron. C. Mannich 
and C. A. Rojahn (Ber. deut. Pharm. Ges ., 1922, 32, 158—166).— 
“ Saccharated ” iron contains the metal as colloidal ferric hydroxide, 
and is in no sense a compound of sugar and iron. It gives a colloidal 
solution in water in consequence of the sugar and the alkali which 
also must be present. That none of the sugar is chemically com¬ 
bined with the metal appears certain from the fact that the colloid 
isolated by dialysis, by ultra-filtration, or by kataphoresis contains 
an amount of sugar varying according to the method adopted from 
16*6 to 25*5%. An average value would require 16 atoms of iron 
to 1 mol. of sugar, which is a remotely improbable combination. 
It is concluded, therefore, that the iron is present entirely as colloidal 
hydroxide, which absorbs a certain amount of both sugar and 
alkali. The solution differs from dialysed solution of iron (Liquor 
Ferri Dialysatus) in that the particles are negatively charged 
in the former and positively in the latter, and the addition of 4—8 
drops of this to 5 c.c. of 5% solutions of saccharated iron results in 
complete flocculation. A similar precipitation of the iron is caused 
by neutralising the alkali with, for example, acetic acid or carbon 
dioxide; like many other colloids it is absorbed by relatively 
small quantities of charcoal, and a colourless filtrate may be 
obtained in which iron is undetectable. G. F. M. 

Alkaline Copper Oxide Solutions and Copper Oxide- 
Ammine-Cellulose Solutions. II. Wilhelm Traube (Ber., 
1922,55, [J5], 1899—1912).—In a previous communication (this vol., 
i, 115), the action between copper ethylenediamine hydroxide and 
glycerol has been considered to take place in accordance with the 
equations : 2C 2 H 5 0 2 *CH 2 *0H -f [Cu (en) 2 ](OH) 2 2H 2 0 + 

[Cu (en) 2 ](0-CH 2 -C 2 H 5 0 2 ) 2 and [Cu (en) 2 ](0-CH 2 -C 2 H 6 0 2 ) 2 + 

Cu(OH) 2 = [Cu (en) 2 ][0-CH 2 -CH(0H)-CH 2 -0] 2 Cu + 2H 2 0. It is also 
possible that the following equation represents the change : 
20H-CH 2 -CH(0H)-CH 2 -0H+2[Cu (en) 2 ](OH) 2 = 

[Cu (en) 2 ](0-CH 2 -CH(0H)-CH 2 -0) 2 Cu+4H 2 0+2 (en). 
The second possibility is now shown to be the more probable, since 
the reaction occurs with liberation of considerable amounts of 
ethylenediamine as is proved by the ability of the solution to 
dissolve silver oxide. The isolation of the compound 
[Cu (en) 2 ][0*CH 2 *CH(0H)*CH 2 *0] 2 Cu, 
in an almost homogeneous condition is now described. 

The conclusions thus drawn in the studies with glycerol can be 
extended to other polyhydroxy-substances, notably cellulose. The 
ability of copper oxide-ethylenediamine-cellulose solutions to dis¬ 
solve further quantities of copper oxide depends on the liberation 
of ethylenediamine, and the behaviour of Schweizer’s solution may 
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be explained similarly. The difference between the behaviour of 
the copper bases towards polyhydroxy-compounds and those of the 
metals silver, cobalt, nickel, zinc, and cadmium is accounted for, 
since only the former is able to form complexes in which the metallic 
atom is fixed directly to the hydroxy-group of the polyhydroxy- 
compound. An uncertainty, however, appears to exist in the case 
of cobalt, since, according to the literature, the precipitation of 
this metal from its solutions as hydroxide by means of alkali is 
hindered by the presence of glycerol in the same manner as is 
the precipitation of copper hydroxide from copper solutions; the 
exception is only apparent, however, since the cobalt hydroxide 
is present in the colloidal state (and not as the glycerate) and can 
be precipitated completely by barium sulphate. 

Confirmation of the results obtained with copper ammine hydrox¬ 
ides and polyhydroxy-compounds is afforded by the behaviour of 
the former towards biuret. Copper ethylenediamine hydroxide 
and biuret give the compound C 8 H 22 O 4 N 10 Cu 2 ,H 2 O, lustrous 
needles, m. p. 198° (decomp.), which is formed in accordance with the 
scheme : 2 C 2 H 5 0 2 N 3 + 2 [Cu(en) 2 ]( 0 H) 2 =:[Cu(en) 2 ](C 2 H 30 2 N 3 ) 2 Cu+ 
4H 2 0+2(en). 

It has been assumed that the solution of copper hydroxide in 
ammoniacal glycerol occurs in accordance with the equation : 
2 C 3 H 8 0 3 +2Cu (OH ) 2 +4NH 3 = 

Cu[CH 2 -0-CH(0H)-CH 2 -0] 2 [Cu(NH 3 ) 4 ]+4H 2 0. 

The corresponding derivative from biuret, 

[Cu(NH 3 ) 4 ][(C 2 H 3 0 2 N 3 ) 2 Cu] 

has been analysed. H. W. 

Oxycellulose. Emil Heuser and Fritz St6ckigt ( Cellu - 
losechemie , 1922, 3, 61—74).—The formation of furfuraldehyde- 
yielding groups is one of the constitutional characteristics of 
oxycellulose. The quantity of furfuraldehyde obtained is not 
large. Whilst well-purified cotton yielded 0*3%, oxycellulose 
preparations generally yielded less than 1*0%. Higher yields of 
furfuraldehyde Mere recorded when the oxidation was carried out 
by chromic acid in such quantities that substantial losses of cellulose 
were incurred. For instance, an oxycellulose prepared by chromic 
acid with a ;yicld of 66% gave 2-14% of furfuraldehyde, and, in 
an extreme case, 12*5% of oxycellulose was obtained having a 
furfuraldehyde value of 3*89%. The presence of carboxylic 
groups in oxycellulose has often been suggested, but definite proof 
is now afforded by the observation that on distillation with 12% 
hydrochloric acid, oxycellulose yields small quantities of carbon 
dioxide. The carboxyl value of oxycellulose has been estimated 
by !Lef£vre’s method for the estimation of glycuronic acid; the 
values obtained were generally less than 1*0%, but in the case of 
highly oxidised chromic acid oxycellulose values up to 1*32% were 
obtained. On hydrolysis with 1% sulphuric acid under pressure, 
oxycellulose gave a residue of hydrocellulose with low furfuralde- 

cc* 2 
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hyde and carboxyl values, and a solution containing the character¬ 
istic oxidised component. This substance yielded a barium salt 
having many of the characteristic properties of barium glycuronate, 
but differing from that salt in its barium content. On complete 
hydrolysis by Willstatter’s method, oxyeellulose yielded a solution 
having a dextrose value about 10% lower than that obtained 
from cellulose and hydrooellulose; the residue from the digestion 
of oxyeellulose with dilute sulphuric acid gave the normal dextrose 
value of hydrocellulose. Hence it is concluded that oxyeellulose, 
prepared as a residue from the action of oxidising agents on cellulose, 
consists for the major part of cellulose in which there exists, either 
as a mixture or in combination, a small quantity of an inter¬ 
mediate complex, formed of a combination of cellulose with an 
oxidation product. This oxidation product has the characters 
of an aldehyde-carboxylic acid, and is probably derived either 
from a terminal alcoholic group of a cellobiose residue or from an 
aldehyde group developed by hydiolysis. J. F. B. 


New Diamine Compounds. Peter Bergell (Z. physiol. 
Chem.j 1922, 120, 220—226).—The following compounds were 
prepared by the interaction of the respective bases and acid chlorides: 
Di-oL-bromopropionylpentamethylenediamine , 

CH 2 (CH 2 -CH 2 -NH-CO-CHMeBr) 2 , 

crystallises in radiating needles arranged spherically, m. p. 135— 
136°. ’ Di-a-bromoisohexoylpeniamethylenediamire, 

CH 2 (CH 2 -CH 2 -NH-CO-CHBr-CH 2 -CHMe 2 ) 2 , 
crystallises in leaflets, m. p. 127—128°. Di ^-naphthalene sulphonyl- 
pentam,ethylenediamine , CH 2 (CH 2 'CH 2 'NH # S0 2 *C 11 H 7 ) 2 , crystallises 
in lustrous leaflets, m. p. 147—149°. $-Naphthalenesvlphonyl- 



is a silky wiiite precipi¬ 


tate, m. p. 133—134°. Din aphthalenesulphonylpiperazine, 
C 10 H 7 -S0 2 .N<(^:^2)>N-S0 2 -CioH 7 , 
is an indistinctly microcrystalline precipitate. S. S. Z. 


Betaines. I. Theory of Betaines. Paul P. Pfeiffer ( Ber ., 
1922, 55, [B], 1762—1769).—It is customary to ascribe a cyclic 
structure to the betaines, which, however, do not obey the usual 
stereochemical laws of ring closure. This is particularly noticeable 
with the betaines of the aromatic series in which compounds 
derived from p - and m- as well as those derived from o-aminobenzoic 
acid are known. Since, how r ever, the entire chemical behaviour 
of the betaines causes them to be regarded as intramolecular 
quaternary ammonium salts, it is reasonable to apply to them the 
recent ideas on the constitution of salts as deduced by Debye 
and Scherrer, and to consider that positive and negative ionic 
charges are located in the molecule which may be formulated, 
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~0 # 0C—R—NMe 3 . The sole difference in the structure of 
sodium chloride and betaine is that the ions are separated in the 
former and united by a chain of atoms in the latter. The formation 
of a betaine has, in principle, no connexion with ring closure ; the 
electric polar charges attract one another, but the extent to which 
they actually approach one another depends on the configuration 
of the molecule. With para-betaines the toms-configuration of 
the molecule inhibits the approach of the groups, COO” and NMe 3 + , 
and ring closure does not occur. This is true also of the meta¬ 
compounds. With the ortho-products, on the other hand, ring 
closure is possible. The views thus put forward for the betaines 
are applicable to the amino-acids. 

The crystals of amino-acids or betaines are not exactly similar 
to those of salts or organic compounds. It must be assumed that 
in them, as in ordinary organic substances, the molecular lattice 
structure is pronounced, but between the single molecules, in 
accordance with their bipolar nature, strong electrostatic forces 
are operative such as only occur otherwise in ionic lattices. It 
may therefore be stated that the amino-acids and betaines form 
molecular lattices with the general character of ionic lattices. 
An explanation is thereby afforded of the extremely high melting 
or decomposition points of these substances which are otherwise 
not related to their molecular complexity. The sparing solubility 
in organic media likewise receives an explanation. 

Similar stereochemical difficulties arise in the elucidation of the 
constitution of salts of dibasic organic acids with bivalent metals. 

The co-ordination formula', for example, £qC — R — CqJ Ca++, 

are probably to be assigned to them, a normal ring not being 
present. H. W. 


Transformation of Alkylated Malonic Acids into a-Amino- 
acids. II. Syntheses of p-Phenyl-a-alanine and of a-Amino- 
n-butyric Acid. Theodor Curtius and Wilhelm Sieber (Ber., 
1922, 55, [B], 1543—1558 ; cf. Curtius and Sieber, A., 1921, i, 
653).—It has been shown previously that potassium hydrazido- 
malonate is convertible into glycine in accordance with the scheme: 

co 2 k-ch 2 -co-nh«nh 2 --* co 2 h-ch 2 -co-n 3 -a^ [C0 2 H-CH 2 -N:C0] 

NH 2 *CH 2 ’C0 2 H+C0 2 . Since also it was found that the 
yield of a-alanine from methylmalonazidic acid is better than 
that of glycine from the lower homologue, the possibility of the 
peculiar applicability of the process to the more highly substituted 
acids has been examined. In this respect, the results are somewhat 
disappointing, since ethylmalonazidic acid is extensively hydro¬ 
lysed by boiling water to hydrazoic acid and ethylmalonic acid 
whereas benzylmalonazidic acid is insoluble in water and remains 
unaffected. In boiling ethereal solution, ethyl- and benzylmalon¬ 
azidic acids are converted into the corresponding carboxylic 
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anhydrides, CHoR*CH<; | (R=Ph or Me), diketopiperazines, 
X NH-CO 

CHR<^^g^Q^>CHR, and complex anhydrides, ^R*CH<^ j J, 

all of which are hydrolysed by concentrated hydrochloric acid 
under pressure with quantitative production of the hydrochlorides 
of the simple amino-acids. 

When solutions of the azidic acids in indifferent media are boiled, 
explosions occasionally take place without any apparent cause, as, 
for example, in dilute ethereal solutions from which solid has not 
separated. The conversion of the acids into the corresponding 
urethanes is therefore effected by the addition of absolute ethyl 
alcohol to the dry ethereal solution and subsequent slow distillation 
of the ether. The urethanes are thus obtained as oily liquids which 
generally contain small amounts of the corresponding polymolecular 
anhjrdride, and, less frequently, of the diketopiperazine derivative. 
The crude product is directly converted into the amino-acid hydro¬ 
chloride by treatment with hydrochloric acid in sealed tubes. The 
success of these methods of synthesising amino-acids depends 
greatly on the purity of the initial materials and the reagents. 

The conditions have been established under which ethyl benzyl - 
malonate is transformed almost quantitatively by alcoholic 
potassium hydroxide solution into potassium ethyl benzylmalonate. 
The latter is converted by anhydrous hydrazine in absolute alcoholic 
solution into potassium benzylmalonhydrazidate , 

C0 2 K-CH(C0-NH-NH 2 )-CH 2 Ph, 

anisotropic platelets ; the corresponding acid crystallises in 
small prisms, m. p. 163°, and gives the benzylidene derivative, 
C0 2 H*CH(C0*NH*N. , CHPh)*CH 2 Ph, rectangular, anisotropic plate¬ 
lets, m. p. 152° (decomp.). Benzylmalonazidic acid , 
C0 2 H‘CH(C0*N 3 )*CH 2 Ph, 

is a heavy, yellow liquid which could not be caused to solidify. 
It is converted in boiling ethereal solution into phenylalanine- 
iV'-carboxylic anhydride, m. p. 127—128° (decomp.) [the consti¬ 
tution of which is established by the observation that it is con¬ 
verted by cold aniline into carbon dioxide and phenylalanineanilide, 
CH 2 Ph*CH(NH 2 )*CO # NHPh, small, thin, feebly anisotropic prisms, 
m. p. 160—161°], polymolecular phenylalanine anhydride and 2: 5- 
diketo-3 : 6-dibenzylpiperazine. Phenylalanine hydrochloride crys- 
talises in anisotropic prisms, m. p. 234—235°. Benzylmalonazidic 
acid decomposes in boiling chloroform with the production of some¬ 
what ill-defined products which are convertible into phenylalanine 
hydrochloride. 

Ethylcarbonatophenylalanine and methylcarbonatophenylalanine 
could only be obtained as liquids which could not be caused to 
solidify or distilled without decomposition. 

Potassium ethyl ethylmalonate is transformed into potassium 
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ethyl malonhydrazidate , a very hygroscopic, crystalline mass; 
the benzylidene compound of the corresponding free acid, 
CHEt(CO*NH*N;CHPh)‘C0 2 H, prisms, m, p. 144° (decomp.), is des¬ 
cribed. Diazotisation of the hydrazidic acid leads to the formation 
of a substance, colourless, slender needles, m. p. 82—83°, which has 
not been investigated completely and ethylmalonazidic acid , a pale 
yellow liquid. Decomposition of the latter in boiling ethereal 
solution leads to the production of ethylmalonic acid and the 

y C0-0 

carboxylic anhydride , CHEt<f | ,m. p, 113° (decomp.), which 

X NH-CO 


is converted by warm alcohol into polymolecular <x-amino-n-butyric 
anhydride , [ che <lJ , m. p. above 300° after becoming brown 


at about 250°. x-Aminobutyric acid hydrochloride crystallises in 
coarse, anisotropic prisms, m. p. 182°. 

Methylcarbonato-x-amino-n-butyric acid , CO^evNH-CHEt'CC^H, 
is obtained as a liquid which cannot be caused to solidify or distilled 
without decomposition by the action of a mixture of methyl alcohol 
and ether on ethylmalonazidic acid; it is transformed by concen¬ 
trated hydrochloric acid into a*aminobutyric acid hydrochloride. 

* Ethyl a-amino-w-butyrate hydrochloride has m. p. 142°. H. W. 


The Synthetic Preparation of Carbamide from Ammonia. 

C. Matignon and M. Fr£jacques (Ann. Chim ., 1922, [ix], 17, 257— 
304).—A more detailed account of work already published (A., 
1920, ii, 250 ; 1921, ii, 33 ; this vol., ii, 272, 445). W. G. 

Semicarbazide Hydrochloride. Hideo Ochi (Japan Pat., 
39219).—Semicarbazide hydrochloride is prepared from nitro- 
carbamide by electrolytic reduction. As catholyte a mixture of nitro- 
carbamide and ten times the quantity of 10% hydrochloric acid is 
used and as anodal solution, 25% sulphuric acid. As a cathode, a 
lead cylinder is used and a spiral of lead tube as an anode, separated 
by means of a porous cell. The reaction is conducted at 0—5°, 
using a current of 1 ampere per $q. dcm. and 4 volts. The product 
is obtained by evaporation of the catholyte in a vacuum. K. K. 

Products of Polymerisation of Hydrocyanic Acid. 

E. Griszkiewicz-Trochimowski (Boczniki Chemji , 1921, 1, 
468—478).—The constitution NH 2 *CH(CN) 2 has been suggested 
for the trimeride of hydrocyanic acid. In order to verify the 
presence of the amino-group, two reactions were investigated, 
namely, condensation with aldehydes and the action of nitrous 
acid. The first reaction followed the course expected, and the 
following compounds were obtained. With salicylaldehyde, the 
salicylidene derivative, CH(CN) 2 *N!CH , CgH 4 *OH, yellowish-green 
needles, m. p. about 235° (decomp.). With anisaldehyde, the 
anisylidene derivative, CH(CN) 2 # N*CH*C 6 H 4 *OMe. With benzalde- 
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hyde, the benzylidene derivative, CH(CN) 2 *N.*CHPh, brown plates, 
m. p. 190° (decomp.). A benzoyl derivative of the trimeride was 
also prepared, brown plates, m. p. 220° (decomp.), together with 
its unstable hydrochloride. 

The results with nitrous acid were not those expected; it was 
thought that a diazo-compound would be formed, from which 
tartaric acid could be obtained by* the f olio wing reaction :— J 

ch(CN) 2 *nh 2 -kjh(CN) 2 -n:n-oh-> 

(CN) 2 CH-0H->[CH(0H)-C0 2 H] 2 . 

The product of the reaction does not, however, decompose on 
boiling; it is obtained from the solution in orange prisms, m. p. 
about 145°, and is shown to be 4 : 5-dicyano-l : 2 : 3 -triazole. On 
sublimation at 140°, this is obtained in a colourless modification, 


for which the constitution NH 


/NIC-CN 

\n:6-cn 


is suggested. 


The silver, copper, barium, potassium, and ammonium salts of 
the dicyanotriazole were prepared, also its 1 -methyl derivative, 
m. p. 57-5—58-5°. 

On hydrolysis with hydrochloric acid, the 4-amide of 1:2:3- 
triazole-4 : 5-dicarboxylic acid is produced, m. p. 275°. By passing 
hydrogen chloride through an ethereal solution of the substance, 
the ethyl ester of 4-cyano-l : 2 : 3-triazole-5-carboxylic acid is 
obtained, m. p. 114—115°, whence the acid , m. p. 225—226°, is 
obtained, and from this by hydrolysis with sulphuric acid the 
4 : 5-dicarboxylic acid, m. p. 195—196°, is produced. 

It is suggested that the dicyanotriazole may be produced from 
the nitrous acid by condensation of a diazotised molecule of it 
with an undiazotised one. The results both with aldehydes and 
with nitrous acid, therefore, support the view that the trimeride 
of hydrocyanic acid is CH(CN) 2 *NH 2 . R. T. 


Equilibrium in the System Ammonia-Mercuric Cyanide. 

S. R. Brinkley ( J . Amer. Chem. Soc., 1922, 44, 1210—1216).— 
The vapour pressures of ammonia in the binary system ammonia- 
mercuric cyanide have been determined at 0° over a range from 
370 mm. to 1600 mm., and in the ternary system, ammonia- 
water-mercury cyanide the solubility curve has been determined 
at the same temperature. It is shown that the vapour pressures 
of the solutions are far below those required by Raoult’s law. 
The solid products, Hg(CN) 2 ,NH 3 and Hg(CN) 2 ,2NH 3 , have been 
isolated and have been shown to be the only additive compounds 
between these two components at 0°. J. F. S. 


The Solubility of Potassium Ferrocyanide. Reece H. 
Vallance (Chem. News , 1922, 125, 7). —The solubility of potassium 
ferrocyanide at temperatures up to 30° has been determined with 
the following results expressed in grams per 100 grams of saturated 
solution: 10*4°, 17541; 13*8°, 19*067; 16*9°, 20*862; 20*4°, 
21*953; 23*1°, 23*074; 25 0°, 23*971. Determinations by previous 
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workers have given widely varying results. Evidence was obtained 
of a transition point in the neighbourhood of 18°. G. F. M. 

Thermochemical Researches on Oximes. 11. The 
Stereoisomeric Ethyl Esters of Oximinoacetoacetic Acid. 

Alicja Dorabialska (Rocznilci Chemji , 1921,1, 448—467).—Ethyl 
oximinoacetoacetate has been described by Jovitschitsch (A., 1896, 
i, 82), who states that it may exist in two forms, both oils. The 
P-form, according to him, differs from the a-, in that its sodium 
hydroxide solution on acidification evolves carbon dioxide. The 
conversion is stated by him to be effected by the action of nitrous 
and sulphuric acids on the ester. Bouveault and Wahl (A., 1905, 
i, 506), however, only obtained one form, m. p. 56°, and the author 
finds that no conversion is effected by their method. The a-isomeride 
is prepared in various ways, including a hitherto undescribed 
method, whereby it is obtained from nitrosyl chloride and aceto- 
acetic acid ester. The purest form has m. p. 56*7°. A monohydrate , 
m. p. 45°, is obtained in rhombic plates, and from analyses of the 
compound m. p. 56-7° it is concluded that it contains at least 
28*7 % of the hydrate, which can be isomorphous with it, and has 
the same space structure. It is found that if the a-isomeride be 
left in strongly acid solution, and this is extracted with ether, a new 
jnodification is obtained, m. p. 49°. This is the P-ester, mixed with, 
at the very least, 19% of the a-form. On solution in alkalis and 
reprecipitation, the a-form is regenerated. Attempts to produce a 
hydrochloride failed. Both forms were examined thermochemi- 
cally. The reactions studied were the formation of the sodium salt 
of both forms, from solutions and from the solid esters. Further, the 
heat of reaction with hydrochloric acid in ether solution, g HC1 , was 
measured, and that of the solution of the oximes in water ( S ). 
The following values were obtained for the a-ester : q 8*85, # HCl 2*86, 
Q 4*83, and S — 3*77, and for the mixed ap-ester : £ IIC1 4*96, Q 6*14, 
and S — 3*70. The heat of formation of the sodium salt is, for 
solutions of the esters, given by q , and with solid esters by Q , all 
figures being given in calories per millimole. 

For the p-ester, q is calculated to be 6*72, whilst for the mono¬ 
hydrate it is 8*77. The degree of hydrolysis of the sodium salt 
is found to be zero. The heat of reaction of the ester with a 
solution of nitrosyl chloride in toluene is 31*77 cal. per millimole. 

R. T. 

The Variation of Refractive Index and Density of 
Benzene with Temperature. William Bayley Parker and 
Gartha Thompson (T., 1922, 121, 1341—1343). 

Equilibrium in Liquid Mixtures of Ammonia and 
Xylene. Charles A. Kraus and Edward H. Zeitfuchs ( J . 
Amer . Chem. Soc ., 1922, 44, 1249—1260).—The total vapour 
pressure of liquid mixtures of ammonia and m-xylene has been 
determined for the entire range of compositions at 8°, 10°, 12°, 14°, 
15°, 17°, and 20°. Mixtures of liquid ammonia and m-xylene 
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exhibit a critical end-point at 14-7° at a pressure of 6*85 atm. and a 
composition of 81*4 mol.% of .ammonia. The composition of the 
liquid phases in equilibrium with each other in the three-phase 
system has been determined at all the temperatures mentioned 
above and at — 33*5°. At lower temperatures, the percentage of 
ammonia in the phase rich in xylene decreases very rapidly with the 
temperature. . J. F. S. 

The Chlorination of Benzyl Chloride. S. C. J. Olivier 
(Bee, trav, chirn ., 1922, 41 , 419—421; cf, Beilstein and Kuhlberg, 
Annalen , 1868, 146 , 320).—The preparation of p-chlorobenzyl 
chloride by chlorination of benzyl chloride in presence of iodine is 
unsatisfactory, as, in addition to iodine derivatives which are 
difficult to separate, considerable quantities of the ortho- and traces 
of the meta-isomeride are also obtained. The product is not 
identical, as stated, with that obtained by chlorination of boiling 
p-chlorotoluene. H. J. E. 

Nitrotoluenes. VIII. Binary Systems of m-Nitro- 
toluene with another Nitrotoluene. James M. Bell and 
Joseph L. McEwen. (J. Ind. Eng. Ghent., 1922, 14 , 536—537; 
cf. A., 1921, i, 234, 330).—Freezing-point curves have been 
constructed for binary mixtures of m -nitrotoluene with o- and 
p-nitrotoluene, respectively. In the system m-nitrotoluene-p- 
nitrotoluene a single eutectic exists at — 2*8° corresponding with 
37% of the para-constituent, whilst in the system m-nitrotoluene-o- 
nitrotoluene the eutectic lies at — 3T65° and corresponds with 48% 
of the meta-constituent. In the latter case, a metastable curve is 
indicated which would have a eutectic at about —39°, corresponding 
with about 46% of the meta-constituent. J. F. S. 

Organic Radicles with Quadrivalent Nitrogen. III. 

Heinrich Wieland and Fritz Kogl ( Ber ., 1922, 55, [Z?], 1798— 
1803).—An extension of the work of Wieland and Roth (A., 1920, 
i, 304). 

Di-p-tolylnitric oxide has been shown to yield a pale yellow, 
unstable, crystalline, additive compound with nitric oxide; this 
is now identified as di-p-tolylnitroamine, (C 6 H 4 Me) 2 N*NO, since it 
is converted by hydrogen in the presence of palladium black into 
ammonia and di-p-tolylamine. 

Diphenyl-nitrogen oxide reacts with tetra-p-anisylhydrazine in 
absolute ethereal solution, with the formation of di-p-anisylnitrogen 
oxide, m. p. 161°. The reaction probably occurs in accordance with 

the scheme: 0:NPh 2 -N(C fl H 4 -0Me) 2 -► NPh 2 -N(:0)(C 6 H 4 *0Me) 2 

-> NPh 2 +0:N(C 6 H 4 -0Me) 2 . 

Attempts to prepare the hydroxylamine, NMe 2 *C 6 H 4 # NPh• OH, 
did not lead to the desired result, since the bulk of the p-nitrosodi- 
methylaniline was recovered unchanged after the action of mag¬ 
nesium phenyl bromide on this substance; pp'-azodimethylaniline, 
m. p. 263°, was also produced in small amount. 
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N-Phenyl-N-#4olylhydroxylamine , C 6 H 4 Me*NPh*OH, colourless, 
lustrous needles, m. p. 65—66° (decomp.), is prepared by the action 
of magnesium phenyl bromide on nitrosotoluene. It is reduced by 
tin and hydrochloric acid to phenyl-p-tolylamine. Phemjl-^-tolyl- 
nitrogen oxide appears to be formed when an absolute ethereal 
solution of the hydroxylamine is treated with silver oxide and 
ignited sodium sulphate at — 5°; the garnet-red crystals are, how¬ 
ever, so unstable that they could not be analysed. 

Attempts have been made to apply the reactions characteristic 
of diarylnitrogen oxides to sodium nitrosodisulphonate (Fremy’s 
salt), (S0 3 Na) 2 N!0, which appears to contain quadrivalent 
nitrogen. Its solution in water is rapidly decolorised by nitric 

oxide with formation of nitrous acid : 0!N(S0 3 Na) 2 *NI0-> 

N(S0 3 Na) 2 *0H+H0*X0, but reaction only occurs in the presence 
of a trace of acid. Fremy’s salt is reduced by phenylhydrazine 
to nitrogen (evolved from the hydrazine) and hydroxylamine 
disulphonate. 

p-Nitroso-X-diphenylhydroxylamine cannot be dehydrogenated 
to the corresponding diarylnitrogen oxide; since inhibition is not 
caused by the presence of the nitroso-group, it is probable that the 
substance has the constitution OH*N!C 6 H 4 ;NPhlO instead of the 
qsually accepted NO-C 6 H 4 -NPh-OH. H. W. 

Naphthalenesulphonic Acids. IV. Solubilities of some 
Amine Salts of Naphthalenesulphonic Acids. H. Wales (J. 
Ind.Eng.Chem. ,1922, 14 , 317—318).—The solubilities of salts formed 
by different naphthalenesulphonic acids with a- and P-naphthyl- 
amine were investigated. As hydrolysis occurs in some cases with 
water, X/100-hydrochloric acid was used as solvent, the acid of 
this strength having no influence on the solubility. Of the di- 
sulphonates, the 1: 5-a-naphthylamine salt, and the 2 :6-p-naphthyl- 
amine salt are least soluble. As a general rule, the more symmetrical 
a salt, the lower is its solubility. The solubility curve of a-naphthyl- 
amine naphthalene-p-sulphonate shows an allotropic change at 
54°, and that of the corresponding a-sulphonate at 66°. A com¬ 
plete series of solubilities as determined between 25° and 98° is 
tabulated. C. I. 

Catalytic Hydrogenations under Pressure in the Presence 
of Nickel Salts. I. Indene and Acenaphthene. Julius 
von Braun and Georg Kerschbaum (Ber. } 1922, 55, [J5], 1680— 
1686).—The method adopted is essentially that due to Schroeter 
(this vol., i, 122), hydrogenation being effected under a pressure of 
10—15 atmospheres at a suitable temperature in an autoclave 
provided with stirring gear and in the presence of a nickel catalyst. 
At 200°, indene is very readily transformed into hydrindene, b. p. 
176°, the yields being theoretical. At 210°, technical acenaphthene 
which has been purified by a single crystallisation from alcohol is 
rapidly and quantitatively reduced to tetrahydroacenaphthene 
[tetraphthene], b. p. 115°/12 mm. The latter hydrocarbon is dis- 
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tinguished from hydrindene and tetrahydronaphthalene by its 
ready susceptibility to oxidising agents. Whereas it is stable when 
preserved in closed vessels and becomes coloured merely pale yellow 
by exposure to air, it behaves towards permanganate as an un¬ 
saturated compound. For this reason, its smooth nitration has not 
yet been accomplished. Tetrahydroacenaphthene is converted by 
acetyl chloride and aluminium chloride in the presence of carbon 
disulphide into 5-acetyltetrahydroacenaphthene , a colourless liquid, 
b. p. 180—181°/13 mm., which is oxidised by dilute nitric acid to 
benzene-1 : 2 : 3 : 4-tetracarboxylic acid. The conclusive proof that 
the acetyl group enters the molecule in position 5 is deduced from 
a study of its dehydrogenation (von Braun, Hahn, and Seemann, 
following abstract). The compound gives a semicarbazone , m. p. 
240—241°, and an oxime , m. p. 148°. 

The treatment of tetrahydroacenaphthene with sulphuric acid 
at temperatures between 0° and 80° or higher leads mainly to the 
production of tetrahydroacenaphtheneA-sulphonicacid, leaflets, m. p. 
104—105° ; the sodium , calcium , and lead salts are described. The 
corresponding chloride , glassy needles, m. p. 69*—70°, amide , m. p. 
154°, and anilide , m. p. 170°, are described. Reduction of the 
sulphonyl chloride by zinc dust in the presence of ether leads to the 
formation of tetrahydroacenaphtheneA-sulphinic acid , cubes, m. p. 
102—103°. Zinc dust and sulphuric acid reduce the sulphonyl 
chloride to l-thioltetrahydroacenaphthene, b. p. 167—169°/12 mm.; 
the corresponding methyl ether , b. p. 180—182°/10 mm., and 
disulphide , m. p. 129°, are described. Sodium tetrahydroace- 
naphthene-4-sulphonate is transformed with some difficulty and in 
poor yield by molten potassium hydroxide into 4 -hydroxytetra- 
hydroacenaphthene, m. p. 98—99°. H. W. 

Benzopolymethylene Compounds. III. Dehydrogenation 
of Tetrahydronaphthalene, Hydrindene and Tetrahydroace¬ 
naphthene [Tetraphthene] Derivatives. Julius von Braun, 
Erich Hahn and Jon Seemann (. Ber ., 1922, 55, [B\ 1687—1700).— 
The processes of substitution in the aromatic portion of tetra¬ 
hydronaphthalene and of naphthalene follow different laws. In 
the former case, nitration, bromination, chlorination, etc., lead to 
a mixture of ar-a- and ar-(3-derivatives which frequently are readily 
separable from one another, whereas a-derivatives are formed from 
naphthalene, and the corresponding (3-compounds can often only 
be prepared by circuitous methods. Since, however, tetrahydro¬ 
naphthalene is readily re-converted into naphthalene, it appeared 
possible that a ready method of preparing otherwise difficultly 
accessible naphthalene compounds might be opened up through 
the tetrahydro-compounds. In a number of cases it is now showm 
that the dehydrogenation of the tetrahydronaphthalene derivatives 
can be effected smoothly. Unfortunately, a similar process does 
not appear to be applicable to hydrindene and its derivatives, 
since these substances are unaffected by mild treatment and the 
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molecule is extensively decomposed in circumstances which are 
sufficiently drastic to induce reaction. On the other hand, tetra- 
hydroacenaphthene is readily dehydrogenated, yielding, according 
to circumstances, acenaphthene or acenaphthylene. 

P-Ethyltetrahydronaphthalene is decomposed when distilled in 
an atmosphere of carbon dioxide through a tube (empty or filled 
with pumice coated with lead oxide) at 650° into p-ethylnaphthalene, 
b. p. 251—252°/atmospheric pressure; at 600° very little action 
occurs, whereas at 700° the ethyl group is also eliminated and 
naphthalene is formed. Similar observations are made with 
P-tetrahydronaphthyl methyl ketone, the optimum temperature 
for the conversion of which into fi-napMhyl methyl ketone is 680— 
700°. The pure ketone has m.p. 53—54° and gives an oxime , 
m.p. 143—144°, a semicarbazone , m.p. 230°, and a phenylhydrazone, 
m.p. 176—177°. 

Tetrahydronaphthyl methyl ketone condenses with isation in 
boiling aqueous alcoholic, alkaline solution with the formation of 
2-fi-tetrahydronaphthylcinchoninic acid , m. p. 198—199° (decomp.) 
[the sodium and copper salts and the ethyl ester, needles, m. p. 86°, 
are described]. When heated until carbon dioxide ceases to be 
evolved, the acid is converted into 2 -$-tetrahydronaphthylquinoline f 
needles, m. p. 75° (; picrate , m. p. 191°; hydrochloride , m. p. 227°; 
methiodide , m. p. 190°). The base is dehydrogenated by lead 
oxide-pumice at 700° with formation in more than 50 % yield 
of 2-P-naphthylquinoline, m. p. 161° {methiodide , orange-coloured 
prisms, m. p. 188°). 

Tetrahydroacenaphthene is almost quantitatively transformed 
by sulphur at 180° into acenaphthene; under similar conditions, 
the acetyl group of acetyl tetrahydroacenaphthene is also affected. 
If, however, the latter is heated at 700°, a large amount of acenaph¬ 
thylene is produced together with smaller quantities of incom¬ 
pletely dehydrogenated a cetyl tetrahydroacenaphthene from which 
5-acetylacenaphthene can be isolated in the form of its semi¬ 
carbazone. 

p-Nitrotetrahydronaphthalene suffers a complicated decomposi¬ 
tion when heated at a high temperature. On the other hand, it 
reacts readily with bromine at 100°, giving a dibromonitrotetra- 
hydronaphthalene which could not be caused to crystallise; the latter 
substance evolves hydrogen bromide at a somewhat higher tempera¬ 
ture, giving p-nitronaphthalene, m. p. 79°, the yield being 96—98% 
of that theoretically possible. The process appears to be the best 
method favourable at present for the preparation of p-nitronaphtha- 
lene when the pure tetrahydro-derivative is available. Unfor¬ 
tunately, although the nitration of tetrahydronaphthalene is a 
simple operation, the separation of the a- and p-isomerides is some¬ 
what tedious. a-Nitrotetrahydronaphthalene is smoothly dehydro¬ 
genated in the same manner as the p-eompound. If, however, the 
process is applied to the mixed tetrahydro-compounds a mixture 
of nitronaphthalenes is produced which cannot be separated by 
distillation or by crystallisation from alcohol, 
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p-Nitronaphthalene is readily brominated with the formation 
of 5 (or 8)-br<mo-2-nitronaphthalene 3 needles, m. p. 131°, which is 
reduced by stannous chloride to 5 (or 8)-bromo-2-aminonaphthalene , 
colourless crystals, m. p. 35°, b. p. 207—210°/16 mm.; the corre¬ 
sponding %derate , needles, m. p. 216°; hydrochloride , m. p. 265° after 
darkening at 230°; acetyl compound, m. p. 158°; benzoyl compound, 
m. p. 109°, and benzylidene derivative, m. p. 63°, are described. The 
amine is converted in the usual manner into 5 (or 8)-bromo~2- 
hydroxynaphthalene , colourless needles, m. p. 105°, but the yields 
are only moderate owing to the simultaneous production of the 
compound, C 10 H 6 Br*N!N*C 10 H 5 Br*NH 2 , cinnabar red needles, m. p. 
115°. The naphthol is oxidised by permanganate to 3-bromo- 
phthalic acid. H. W. 


The Pyrogenic Transformation of Fluorene. K. DziewojS- 
ski and J. Suszko (Roczniki Chemji , 1921,1, 387—410).—Fluorene 
vapour is passed under reduced pressure, through a quartz tube, 
heated to redness, and containing a coil of iron wire. The vapours 
condense to an oily solid, mainly unchanged fluorene, but contain¬ 
ing three other hydrocarbons, of the empirical formulae C 26 H 16 , 
C 26 Hi 4 , and C 26 H 12 . Graeber (A., 1893, i, 38) obtained a substance, 
C 26 Hi 6 , by passing fluorene vapours over heated lead oxide, but this 
substance, bidiphenylene-ethylene, is shown to be different from the 
substance of the same empirical formula obtained by the author. 

This hydrocarbon, difluorenylene (formula I) forms colourless 
prisms, m. p. 218°, and is identical with the hydrocarbon, C^H^, 
obtained by Klinges and Lonnes (A., 1896, i, 691) from tetraphenyl- 
enepinacolin, to which an asymmetrical structure was wrongly 
assigned. Thepicrate, reddish-brown needles, m. p. 202—203°, the 
dinitro-deriv&tive, m. p. 360—365° (decomposition), and dihydroxy - 
derivative, colourless, rhombic plates, m. p. 269°, were prepared. 

The second hydrocarbon, dihydrorubicene , C 26 H 14 (formula II), 
forming colourless needles, m. p.296°, is obtained in small quantity 
only. The picrate, orange needles, m. p. 254—260°, is unstable. The 



third product, rubicene, C 26 H 12 , forms deep red needles, m. p. 305°, 
and seems to be best prepared by this method. Pummerer (A., 1912, 
i, 182), who prepared it from phenanthraquinone, assigned to it the 
empirical formula C 26 H 14 and the structure III; this is shown to 
be incorrect, and the structure IV is assigned to it. The picrate , 
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reddish-brown needles, m. p. 258°, is unstable; the derivative, 

brick-red needles, m. p. 440—442° (decomp.), and the dibromo- 
derivative, brownish-red needles, m. p. 378° (decomp.), were pre¬ 
pared, also a rubicenedisulphonic acid , which is found to act as 
an acid dye. Attempts to reduce the hydrocarbon did not lead to 
any definite results, whilst oxidation with chromic acid mixture 
gives a yield of only 5% yellow plates, m. p. 203°, and of a feebly 
acid nature. R. T. 

Aniline Arsenates. E. Paterno (Atti R. Accad. Lined , 1922, 
[v], 31, i, 165—169).—According to B6champ, aniline forms a 
dianiline arsenate, m. p. 140°, which loses aniline at 180°, giving a 
monoaniline arsenate. The author finds that the former salt, which 
forms trimetric crystals, is always obtained when aniline is treated 
in the cold with aqueous arsenic acid. When % distilled either in a 
vacuum at 60° or in a current of steam, or when left in a desiccator 
over sulphuric acid, the dianiline salt loses aniline, giving the mono¬ 
aniline salt, which forms vitreous prisms, m. p. 154°, belonging 
to the triclinic system ; if the fused salt is allowed to solidify, it then 
melts at a somewhat lower temperature. The melting point of the 
dianiline salt varies for different samples and different modes of 
heating, from about 140° to about 150°, and cannot be determined 
Exactly owing to the readiness with which the salt undergoes change. 
Cryoscopic measurements show that the monoaniline salt is hydro¬ 
lysed into two, and the dianiline salt into three molecules. 

Solutions of aniline in water and of water in aniline have also 
been investigated cryoscopically. The maximum solubility of 
aniline in water is about 3*7% at —0*6° and that of water in aniline 
about 2*8% at — 5 4°; Alexeev (A., 1877, ii, 472) gave for these 
solubilities at the ordinary temperature 3*11% and 4*58%, respec¬ 
tively, the latter being evidently too high. T. H. P. 

The Hydroferrocyanides and Hydroferricyanides of the 
Organic Bases. I. William Murdoch Cumming (T., 1922, 
121, 1287—1298). 

isoNitriles. III. Reactions with the Hydrates of Halo- 
genated Aldehydes. M. Passerini ( Gazzeita , 1922, 52, i, 432— 
435).—The results previously obtained (A., 1921, i, 895) suggest 
that, in the reaction of an isonitrile with an aldehyde or a ketone 
in presence of an organic acid, the aldehyde or ketone first forms 
with the organic compound a labile additive compound of the 
structure, 0H<JR 2 *0*C(>R, capable of reacting with isonitrile 
groups. The accuracy of this suggestion is supported by the fact 
that the analogous compounds formed by halogenated aldehydes 
with water, OH*CHR*OH, react with phenylcarbylamines yielding 
anilides of halogenated a-hydroxy-acids, R*NIC-f OH*GHR*OH= 
NHR*CO*CHR*OH. Thus, chloral hydrate and phenylcarbylamine 
yield p-trichloro- a-lactanilide, and butylchloral hydrate and phenyl¬ 
carbylamine, p p y-trichloro- a-valeranilide. 
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fi-Trichloro-oL-lactanilide, NHPh'CO*CH(OH)*CCl 3 , crystallises in 
colourless, elongated plates or flat needles, m. p. 147°, and is readily 
decomposed by alkali hydroxide or carbonate with quantitative 
loss of the chlorine. It is highly resistant towards the action of 
acids, but is converted into trichlorolactic acid when heated with 
excess of hydrochloric acid in a sealed tube at 80—100°. The com¬ 
pound, m. p. 164—165° (decomp.), described as trichlorolactanilide 
and obtained by Anschutz and Haslam (A., 1890, 27) from aniline 
and tetrachloroethylidene trichlorolactate, may be an isomeride of 
the above compound. 

P P y-Trichloro- oc-hydroxyvaleranilide , 

NHPh*CO*CH(OH)*CCl 2 *CHMeCl, 

forms colourless, highly refractive plates, m. p. 156-158°, and 
yields aniline and ppy-trichloro-a-hydroxyvaleric acid when heated 
in a sealed tube with hydrochloric acid. T. H. P. 

Akylation of Amines with Sulphonic Esters. Zoltan 
Foldi (Ber., 1922, 55, [B\ 1535—1543).—The reaction between sul¬ 
phonic esters and amines does not proceed more uniformly than that 
between amines and alkyl haloids. Quaternary salts are, however, 
obtained smoothly and quantitatively as the sole final product of 
the action of sulphonic esters on tertiary amines. Primary and 
secondary amines, on the other hand, give more or less uniform 
results. The process does not stop at the stage indicated by the equa¬ 
tion Ph*S0 3 Me+NH 2 Ph-=NHMePh,Ph-S0 3 H, since the secondary 
base is partly displaced from its salt by unchanged primary amine 
(even when the latter is the relatively weaker) and then suffers 
further alkylation. The process is explained by the reversibility 
of the change NHMePh,S0 3 HPh+NH 2 Ph ~±NH 2 Ph,S0 3 HPh + 
NHMePh. This disadvantage can be remedied to some extent 
by using an excess of the initial amine, but this procedure 
suffers from the defect that it causes a displacement of the 
equilibrium in an unfavourable sense. The reactivity of phenols 
towards sulphonic esters has been found to diminish with increasing 
acidity of the phenolic hydroxy-groups. A definite relationship 
between reactivity and basicity, however, does not appear to exist 
in the case of amines, since the feebly basic and usually slightly 
reactive diphenylamine is attacked by sulphonic esters with the 
same vigour as methylaniline or aniline. 

The following substances do not appear to have been described 
previously : allyl-p-toluidine , b. p. 122—125°/12 mm. ; diallylanthr - 
anilic acid, transparent rhombohedra, m. p. 86° ; phenyltrimethyl- 
ammonium toluene-'psulphonate , colourless, very hygroscopic crystals, 
m. p. 159° ; diphenylmethylamine ferrocyanide , C 13 H 13 N,2H 4 FeC 6 N 6 , 
colourless, somewhat unstable needles ; diphenylallylamine , a 
colourless liquid which rapidly becomes purplish-red, b. p. 185—190°/ 
12mm., about 320—325° (decomp.)/atmospheric pressure; 1 -methyl- 
pyridinium toluene-p-sulphonate , unusually hygroscopic crystals, 
m. p. 136—137° ; 1 -allylpyridinium benzenesulphonate , very hygro¬ 
scopic crystals ; N -methylpapaverinium toluene-psulphonaie , m. p. 
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171° ; ^allylpapaveriniumbenzenesulphonate.m . p. 174—175°, pale 
yellow needles (+2H 2 0), lemon-yellow rods (anhydrous) ; N- 
allylbrucinium benzenesulphonate (anhydrous and trihydrate), m. p. 
148—150°, slight decomp. 150—160° and m. p. 238° after re-solidifi¬ 
cation ; benzenesulphonyldiallylamine , a pale yellow, viscous liquid, 
b. p. 180—190°/11 mm., d* 1*086. 

Sulphonic esters can be used for the preparation of nitriles, since 
they react as easily as the alkyl sulphates with potassium cyanide. 

H. W. 

Reciprocal Induced Polarity Effects in Cresols and 
their Derivatives. Properties of the Isomeric Methoxy- 
benzyl Bromides. Arthur Lap worth and John Baldwin 
Shoesmith (T., 1922, 121, 1391—1400). 

Tetranitromethane. V. Tetranitromethane as Nitra¬ 
ting Agent. II. Erich Schmidt, Richard Schumacher, Willy 
Bajen, and Adalbert Wagner (Ber., 1922, 55, [B], 1751—1759; 
cf. Schmidt and Fischer, A., 1920, i, 726, 727).—It has been shown 
previously (be. cit.) that tetranitromethane in the presence of 
pyridine can effect the replacement of hydrogen attached to carbon 
atoms united by an olefinic double bond by the nitro-group. The 
entrance of the nitro-group, however, depends on the position of 
the double bond relatively to the aromatic nucleus. Allyl com¬ 
pounds (o-esdragole, safrole, eugenyl methyl ether, myristicin, and 
apiole) are unaffected, whereas the isomeric propenyl derivatives 
are transformed into the corresponding p-nitro-compounds. Un¬ 
saturated compounds which are nitrated by tetranitromethane 
and pyridine with retention of the double bond are converted by 
tetranitromethane and alcohols into nitroalkyloxy-eompounds thus : 

/°\ 

•CHICK- +R-OH+(N0 2 ) 2 C—no-no 2 = 

•CH(0R)-CH(N0 2 )-+CH(N0 2 ) 3 . 

The following individual substances are described : $-nitro- o- 
anethole, 0Me-C e H 4 -CH:CMe-N0 2 , m. p. 52—53°, b. p. 127—128°/ 
0*5 mm.; $-nitroisoeugenyl methyl ether , m. p. 72°; fi-nitroasarone, 
C 6 H2(0Me) 3 *CH;CMe’N0 2 , m. p. 98—99°; $-nitroi&omyristicin, 
CH 2 0 2 ;C 6 H 2 (0Me)*CH’CMe*N0 2 , m. p. Ill—112°; fi-nitroi&oapiole, 
^^^^(OMeJjj'CHtCMe'NOg, yellow needles, m. p. 110—111°. 

The following compounds are obtained by the gradual addition 
of an alcoholic solution of tetranitromethane to a boiling solution 
of the unsaturated substance in alcohol; the solution is poured 
into water and extracted with ether. The ethereal solution is 
decolorised and treated for some time with an aqueous suspen¬ 
sion of magnesium oxide: p-nitro-a-methoxydihydro-p-anethole, 
0Me-C 6 H 4 -CH(0Me)-CHMe-N0 2 , m. p. 49—50°, b. p. 133—135°/ 
0*5 mm.; $-nitro-oi-methoxydihydro-o-anethole , needles, m. p. 63—64°, 
b. p. 127—128°/0*5 mm.; $-nitro-*-ethoxydihydro-p-anethole , a pale 
yellow liquid, b. p. 137°/0*5 mm.; $-nitro-<x-ethoxydihydro-o-anethole , 
a pale yellow liquid, b. p. 125°/0*5 mm. ; p - nitro- a- methoxydihydro- 
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iso safrole, CH 2 0 2 :C 6 H 3 *CH(0Me)*CHMe*N0 2 , colourless crystals, 
m. p. 67—68°, b. p*. 138—140°/0-5 mm. 

p-Nitrodimethylaniline is converted by tetranitromethane, 
glacial acetic acid, and alcohol into methyl-p-nitrophenylnitroso- 
amine, m. p. 100—101°. Similarly, p-dimethylaminobenzonitrile 
gives p- methylnitrosoaminobenzonitrile , colourless crystals, m. p. 
125°, and 2 :4-dinitrodiethylaniline is transformed into 2:4-dinitro- 
ethylaniline, m. p. 113—114°. H. W. 

Decomposition of Benzyl Disulphoxide. John Armstrong 
Smythe (T., 1922, 121 , 1400—1405). 

Organomagnesium Derivatives. A. GarcIa BantJs and J. 
Pascual Vila (Anal. Fis. Quim ., 1921, 19 , 326—346; cf. Smidlin 
and Garcia Banus, A„ 1913, i, 50).—The reaction of Grignard 
reagents with certain aldehydes and ketones and in particular with 
benzaldehyde, is discussed with reference to the possibility that 
these organomagnesium compounds exist in two tautomeric forms, 
one of which is supposed to possess two active radicles and to be 
able to condense with two molecules of an aldehyde or ketone. 
Magnesium benzyl chloride, however, reacts normally with benzo- 
phenone and benzil; In the experimental portion, the reaction 
of magnesium benzyl chloride with benzil is studied. Equimole- 
cular proportions of these compounds in ethereal solution give 
benzoylphenylbenzylcarbinol (benzylbenzoin), CH 2 Ph*CPhBz*OH, 
obtained after recrystallisation in white needles, m. p. 120—121°. 
The crystals are triclinic. It gives a sy n-oxime, m. p. 175—176°. 
The phenylhydrazone forms colourless crystals m. p. 115—116°, 
after softening at 61—62°. From the products of the reaction of one 
molecule of benzil with two molecules of magnesium benzyl chloride 
a-and $~deoxybenzoinpinacones, CH 2 Ph*CPh(OH)-CPh(OH)*CH 2 Ph, 
are obtained. The a-pinacone forms white prisms, m. p. 215—216°. 
They are rhombic tetragonaloid; a : b : c == 0*8746 :1 : 0*7514 (?). 
The (3-pinacone has m. p. 172—173° and forms white, monoclinic 
needles; a:c = 1:0*2475; (3= 92° 7'. By varying the conditions 
of reaction dibenzyl may be obtained. G. W. R. 

Condensations of p-Nitrobenzyl Chloride with Cinnam- 
aldehyde and Furfur aldehydes. Ernst Kleucker (Ber. y 
1922, 55, [B], 1634—1654).—A solution of p-nitrobenzyl chloride 
in methyl alcohol is converted by cinnamaldehyde and potassium 
carbonate at 35—40° into a mixture of cis- and trans-a -phenyl- 

/ ch-c 6 h 4 -no 2 

3-p -nitrophenyl- /\ a y-butadiene oxide , O' | , which are 

x CH-CH:CHPh 

separated by taking advantage of the readiness with which the 
cis-v ariety forms supersaturated solutions in alcohol. The cis - 
and £raft$-modifications have m. p. 115° and 148°, respectively. 
[p-Nitrobenzyl chloride is converted by potassium carbonate and 
methyl alcohol into 4 : 4' -dinitrostilbene and p -nilrobenzyl methyl 
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ether, m. p. 26—27°]. The tram- variety is oxidised by potassium 
permanganate in the presence of acetone to benzoic acid and 
p-nitrophenylglycidic acid s m. p. 186—188° (decomp.), the identity 
of the latter being confirmed by converting it by means of con¬ 
centrated hydrochloric acid into p-chloro-p-nitrophenylpropionic 
acid, m. p. 167—168°. The similar oxidation of the czs-acid gives 
benzoic and cis-p -nitrophenylglycidic acid , in. p. 124—125°, which 
is converted by concentrated hydrochloric acid into cis-p(?)-cMoro- 
p -nitrophenylpropionic acid , m. p. 125—126°. Either of the oc-phenyl- 
8-p-ni tropheny 1 -2W-butadiene oxides, when suspended in anhydrous 
ether and treated with dry hydrogen chloride, yields a mixture of 
cis- and trana-<i-phenyl-§‘p-nilrophenyl-&! x y-butadiene-yu.-cKlorohy- 
drins , N0 2 *C 6 H 4 *CHCl*CH(0H)*CH:CHPh, m. p. 105—110°, which 
is converted by boiling glacial acetic acid into (?) p-nitrohenzyl 
styryl ketone , m. p. 144° (the corresponding oxime , m. p. 121—122°, 
could not be obtained in a perfectly homogeneous condition). 

Tn a similar manner, p-nitrobenzyl chloride and furfuraldehyde 
give trana-p-vitrophenyl-2-fvrylethylene oxide , colourless crystals, 
m. p. 117°, and cis-p-nitrophenyl-at-furylethylene oxide , colourless 
needles, m. p. about 85°. Either variety is converted by hydrogen 
chloride and ethyl alcohol into ethyl S-p-nitrobenzylidenela'mlate, 
N0^*C h H 4 'CH:CH-COCH 2 'CH 2 -C0 2 Et, m. p. 107°. The correspond¬ 
ing methyl ester has m. p. 150°. Hydrolysis of the ester by boiling 
glacial acetic acid containing a little concentrated sulphuric acid 
leads to the production of 8-p -nitrobenzylidewelcemlic acid , m. p. 
169°, which is oxidised by potassium permanganate to p-nitro- 
benzoic and succinic acids. The acid may also be prepared by the 
condensation of p-nitrobenzaldehyde with laevulic acid; the corre¬ 
sponding semicarbazone has m. p. about 210°. Ethyl 8-p-nitro- 
benzylidenelsevulate gives two seniicarbazones , m. p. 

207—209° and 175—180°, respectively. If a solution of cis- or 
£rar?s-p-nitrobenzyl-a-furylethylene oxide in hot ethyl or methyl 
alcohol is poured into boiling water, p -nitrot>cnzyl cL-fvryl ketone (?), 
pale yellow, prismatic crystals, m. p. 158—159°, is produced (the 
corresponding oxime , m. p. 136—138°, could not be obtained in 
the homogeneous condition). The ketone is oxidised by hydrogen 
peroxide in alcoholic alkaline solution to p-nitrobenzoic and 
pyroniucic acids. H. W. 

Comparison of a-Campholanic Acid with Mahla and 
Tiemann’s Dihydrocampholenic Acid and with tso- 
Campholic Acid. P. Lipp (Ber., 1922, 55 , [J5], 1883—1892).— 
Dihydrocampholenic acid (formula I) has been isolated by Mahla 
and Tiemann (A., 1900, 
i, 507) by a peculiar 
transformation of cam- 
phorimine, and its consti¬ 
tution has been deduced 
from its oxidative de¬ 
gradation. If the formula 
assigned to it is correct, it must be produced by the hydrogena- 


CH,—CH—CH, CH 2 -CH-CH 2 


CMe« C0 2 H 


Ho— CHMe COoH CH~ -CMe 
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tion of a-campholenic acid (formula II), but according to van 
Kregten ( Diss ., Groningen, 1910), this does not appear to be 
the case when the Sabatier-Senderens method is used. The author 
considers that the question can only be elucidated satisfactorily 
by a study of the optically inactive compound. He has therefore 
converted ^-camphor into di-dihydrocampholenic acid on the one 
hand and into dl- a-campholenic acid on the other; the latter acid 
is hydrogenated by Skita’s method in acid and alkaline or neutral 
medium, thereby yielding trans- and as-a-oampholanic acids, the 
former of which is identical with the dl- acid prepared according to 
Mahla and Tiemann. 

Fission of the camphor ring with alkali leads to the formation 
of campholic acid, together with a small proportion of isocampholic 
acid. It has been suggested, without experimental evidence being 
adduced, that the latter acid is identical with a-campholanic acid 
(Mahla and Tiemann, loc. cit.). A comparison of <fWsocampholic 
and dl- a-campholanic acids shows that the substances are closely 
similar to, but certainly not identical with, one another. The 
supposed marked difference in strength between campholic and 
tsocampholic acids does not exist. 

cW-Camphoroxime is converted, according to Tiemann's method 
(loc. cit.), into dl- a-campholenic acid, b.p. 148*2—149*2° (corr.)/15 mm. 
(amide, m. p. 115—116°), which is hydrogenated in ethereal solution 
in the presence of spongy platinum to dl-cis-a -campholanic acid, 
b.p. 150*9—151*2° (coir.)/14 mm. [chloride, b.p. 102—104°/16mm., 
amide, lustrous leaflets, m.p. 129—130° (corr.); anilide, prismatic 
crystals, m. p. 140— 141°]. The aVacid is also obtained by the 
catalytic hydrogenation of a-campholenic acid, according to Sabatier- 
Senderens, in the presence of nickel as catalyst at 200°. On the 
other hand, treatment of a-cainpholenamide in ethereal methyl 
alcoholic solution with hydrogen in the presence of spongy platinum 
gives trans-a -cawpholanamide, rectangular leaflets, m. p. 124*5— 
125° (corr.). J?-Camphoroxime is converted successively in accord¬ 
ance with the procedure of Mahla and Tiemann (loc. cit.) into 
d \-cawphorimine nitrite, decomp. 160°, dd-dihydrocampholenonitrile, 
b. p. 112—117°/16 mm., and d/-dihydrocampholenic acid, which is 
identified with trans- a-campholanic acid [anilide, m. p. 136—137° 
(coir.)]. 

The following derivatives of Jsocampholic acid are described : 
chloride, b. p. 88—89° (corr.)/10 mm.; amide, m. p. 109—110° 
(corr.); anilide, m. p. 137—139° after previous softening. 

H. W. 

The Spontaneous Decomposition of Imino-ethers. 

Treat B. Johnson and Lawrence W. Bass (J. Amer. Chem. tioc., 
1922, 44 , 1341—1343).—Samples of carefully purified benzonitrile, 
benziminomethyl ether, benziminoethyl ether, benzimino/sobutyl 
ether, and p-toluiminomethyl ether were kept for twenty-two years 
in sealed glass vessels and then examined. In every case, with the 
exception of benzonitrile, heavy, crystalline deposits of cyapheninc 
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combinations and also unaltered nitrile were found, the amount 
of dissociation and polymerisation varying with the ether. The 
pure benzonitrile showed no evidence of polymerisation. W. G. 

The Formation of Salts from Aromatic Nitro-com- 
pounds. I.Lifschitz ( Ber ., 1922, 55, [2?], 1631—1634).—Isomeric 
salts and esters from p-nitrophenylacetonitrile have been described 
by Jenner and Lifschitz (A., 1916, i, 45), who have ascribed to them 
a paraquinonoid structure. Their observations have been con¬ 
firmed by Opolski, Kowalski, and Pilewski (A., 1917, i, 25), who 
also claim to have isolated similar compounds from m-nitrophenyl- 
acetonitrile, which they regard as having a meta-quinonoid struc¬ 
ture. Repetition of the latter work with carefully purified m-nitro- 
phenylacetonitrile has not given evidence of the formation of such 
compounds. The spectrum of an absolute alcoholic solution of 
m-nitrophenylacetonitrile which has been treated with sodium 
ethoxide does not contain any characteristic bands and is not in 
any way analogous to that of the para-salts. These solutions are 
very unstable, so that even with rapid work distinct changes in 
absorption occur during the exposures. Recovery of the paranitrile 
from such solutions appears to be impossible. The preparation 
of the solid salts by means of ethereal sodium ethoxide could not 
be effected. H. W. 


The Addition of Bromine to the trans-Substituted 
Cinnamic Acids. C. F. van Duin (Bee. trav. chim.> 1922, 41, 402— 
418).—Measurements of the velocity of the reaction, in presence of 
different concentrations of hydrochloric acid, between bromine and 

the E<CO<IH ,„ d R/CO-O' ions have been made, the latter 

being derived from the normal and acid sodium salts of the three 
sulphocinnamic acids. The results show that the reaction is of the 
bimolecular type and that the differences in the constants depend 
entirely on differences in the speed of reaction of the ions. Negative 
catalysis due to the presence of hydrogen ions does not occur. 
The small variations which are found in the constant for the reaction 


are attributed to the comparatively large changes in the concen¬ 
tration of the hydrochloric acid. The reaction velocities in the 
case of the normal sodium salts are so great that it is only towards 
the end of the reaction that measurements are practicable; this 
involves considerable experimental error, so that the resulting 
figures are of value only from a comparative point of view. The 
rate at which the addition of bromine takes place, in the case of 
both ions, is greatest for the meta- and least for the para-com- 
pound; but the influence of the position of the sulphonic group is 
only of secondary importance compared with the retarding action 
exerted by that group. This is shown by comparing the results 
obtained by Barrett and Lapworth (T., 1908, 93, 85) for cinnamic 
acid, K>1000, w\th the values (29 to 52) obtained for the sulpho¬ 
cinnamic acids. H. J. E. 
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Betaines. II. Betaines of the Cinnamic Acid Series. 

Paul Pfeiffer and Gerhard Haefelin (. Bet 1922, 56, [JJ], 
1769—1788).—Theoretical considerations have led the author (this 


vol., i, 720) to advance the formula, + NMe 3 —R- 


for the 


RoN*C H *C_H betaines. An opportunity of testing its validity 

1X3 6 4 11 lies in the preparation of betaines of the trans - 

C*COO c i n namic acid series, since, according to the older 
1 methods of formulation (annexed formula) these 
~~ substances cannot be conceived as capable 

of existence. Such betaines are found to be readily prepared. 

Methyl tmns-p-dimethyfaminocinriamate , pale yellow, lustrous 
leaflets, m. p. 135—136°, is prepared by the condensation of jp-di- 
methylaminobenzaldehyde with methyl acetate in the presence of 
sodium. It gives a perchlorate , colourless, prismatic crystals, m. p. 
169—170°. It is hydrolysed by concentrated hydrochloric acid to 
trans-p- dimethylaminocinnamic acid, m. p. 220° ( perchlorate , colour¬ 
less prisms, m. p. 196—197°). Ethyl tr&ns-p-dimethylaminocinna- 
mate } prepared by esterification of the acid with ethyl alcohol and 
hydrogen chloride but apparently not obtainable from p-dimethyl- 
aminobenzaldehyde and ethyl acetate, crystallises in pale yellow 
leaflets, m. p. 76—78°. The methyl ester is converted by methyl 
iodide into methyl tmns-p-dimethylaminocinnamate methiodide, pale 
yellow leaflets, m. p. 174—176° when slowly, 186° when rapidly, 
heated. An aqueous solution of the latter is converted by moist 
silver oxide into trans-p -aminocinnamic acid trimethylbetaine. 
+ATM P TT P tt (annexed formula), colourless, lustrous 
n leaflets> decomp. 214—220°. The sub- 
H*C*COO~ stance contains half a molecular proportion 
of water of crystallisation which cannot 
be removed without decomposing the betaine. The hydrochloride , 
[NMe 3 -C 6 H 4 *CH:CH*00 2 H]Cl, colourless leaflets, m. p. 240° (de¬ 
comp.), after darkening at 215° and softening at 210°, the hydro- 
bromide. , colourless, rhombic crystals, m. p. 225—230° (decomp.) 
after darkening at 210°, the iodide (from ^-dimethylaminocinnamic 
acid and methyl iodide or from the betaine and hydriodic acid), 
pale yellow crystals, m. p. 190—191°, and the perchlorate, colourless, 
lustrous needles, are described. 

The stereochemical configuration of the dimethylaminocinnamic 
acid is established in the following manner. fraws-Cinnamic acid 
is nitrated to trans-p -nitrocinnamic acid , m. p. 286°, which is also 
obtained by the condensation of ^-nitrobenzaldehyde with anhy¬ 
drous sodium acetate in the presence of acetic anhydride. The 
nitro-acid is reduced to the amino-acid, which is converted into its 
methyl ester. The amino-acid is transformed by methyl iodide 
and sodium hydroxide into tfrarw-^-dimethylaminocinnamic acid, 
m. p. 220°, which is identical with the product obtained from 
jp-dimethylaminobenzaldehyde. 

The constitution of the betaine just described is somewhat 
obscured by the presence of water of crystallisation. The following 


+ NMe 3 *C 6 H 4 *C—H 
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series of experiments was therefore performed. Methyl trans-p- 
dimethylaminocinnamate is converted by bromine into the corre¬ 
sponding dibromide, a viscous, yellow liquid, which is converted 
by warm glacial acetic acid into methyl tfra?i£-a-bromo-p-dimethyl- 
aminocinnamate, m. p. 96°. The ester is converted by hydrochloric 
acid into £ra^-a-bromo-p-dimethylaminocinnamic acid, greenish- 
yellow leaflets, m. p. 175—176°. The methyl ester, when treated 
with methyl iodide, gives methyl tT&ns-oL-bromo-p-dimethylamino- 
cinnamate methiodide , pale yellow leaflets, m. p. 171—172°, which 
is transformed by moist silver oxide into trans-a-6romo-p-awmio- 

+ 

cinnamic acid trimethylbetaine , NMe3*C 6 H 4 *CH.*CBr*C0*0, long, 
colourless needles, m. p. 222° (decomp.) after softening at 218—219°. 
The corresponding hydrochloride , colourless needles, which darken 
at 205° but do not melt below 250°, and the hydrobromide , small, 
colourless needles which become brown at 190° but do not melt 
below 250°, are described. 

frans-a-Chlorocinnamic acid, m. p. 139° (cf. Sudborough and 
James, T., 1906, 89, 107), is converted by fuming nitric acid into 
imns-oL-chloro-'p-nitrocinnamic acid , pale yellow needles, m. p. 220— 
221° (aVa-chlorocinnamic acid gives a nitro -acid, m. p. 152—153°), 
which is reduced by ferrous sulphate and ammonia to trans-a- 
chloxo-p-aminocinnamic acid , which becomes brown at 219° but 
does not melt below 250°; the acid is conveniently characterised 
by conversion into its methyl ester, pale yellow needles, m. p. 123°; 
the hydrochloride of the acid was analysed. The acid is converted 
by methyl iodide and sodium hydroxide into the betaine, which is 
isolated in the form of its hydrochloride , 

[NMe 3 ;0 6 H 4 -CH:CCl*C0-0H]Cl, 

pale yellow needles, which darken at about 170°, soften at about 
200°, but do not melt below 250°. The corresponding perchlorate , 
colourless leaflets, which darken between 230° and 240°, soften at 
250—255°, but are not completely melted below 280°, is described. 
The free betaine is prepared by heating an aqueous solution of the 
purified hydrochloride with silver oxide; it crystallises in colourless 
needles, m. p. 252—256°, after previous darkening. H. W. 

Abietic Acid and certain Metal Abietates. Lawrence L* 
Steele (J. Amer, Chem. >Soc. y 1922, 44 , 1333 — 1341). — Abietic 
acid may be prepared readily by boiling white rosin with 98% acetic 
acid under a reflux condenser for two hours and then, after filtering 
the mixture, leaving it overnight. The acid, when recrystallised 
from 98% acetic acid, has ra. p. 161—165°; n a 1-510, r p 1-578, v y 
1-618; [a]^—80*0°, iodine value (Wijs) 168-5-171-1, acid value 
186. A number of abietates were prepared by adding a neutral 
solution of sodium abietate to an excess of an aqueous solution of a 
salt of the metal. All the abietates prepared, with the exception of 
the basic chromium salt, wore soluble in benzene. The abietates 
described are those of lead, manganese, cobalt, nickel, chromium, 
and iron. W. G. 
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A Variety of Wax from Pine Needles and certain Abietic 
Esters. H. P. Kaufmans and M. Friedebach. (Ber., 1922, 55, 
[B], 1508—1517).—The dried residue left after the distillation of 
pine needles with steam is extracted with ether, benzene, and carbon 
disulphide, thereby giving a dark green, viscous mass the weight 
of which does not exceed 8—10% of that of the crude material and 
varies greatly with the season of the year. The isolation of the wax, 
m. p. 64—65°, can be effected by repeated crystallisation of the green 
mixture from alcohol, but the process is considerably complicated 
by the presence of relatively large amounts of resin derived from the 
twigs (the complete separation of needles and twigs does not appear 
to be practicable). It is preferable to extract the residue with 
cold acetone in which the wax does not dissolve; the residue is 
distilled under diminished pressure, and the distillate is crystallised 
repeatedly from ethyl alcohol or acetic acid. The wax is hydro¬ 
lysed by alcoholic sodium hydroxide solution with unusual difficulty, 
giving a mixture of cetyl, ceryl, and myricyl alcohols. Stearic, 
palmitic, and hydroxypalmitic acids are present. 

The portion of the crude green wax which is soluble in acetone 
is a fat-like mass which contains phytosterol, and oleic, stearic, 
and abietic acids in the form of their esters; the presence of free 
abietic acid could not be established. 

Cetyl abietate , a yellow, waxy mass, m. p. 40°, is prepared by the 
action of cetyl iodide on silver abietate at 140°. Myricyl abietate 
is a dark brown, brittle substance resembling shellac. H. W. 

Investigations and Ring Closures in the Series of the 
Methylnaphthalenes. Fritz Mayer and Adolf Sieglitz [with 
E. Fischer, J. Hagen, R. Jung, W. Knies, C. Kohl, F. Listmann, 
W. Neugebauer and Th. Schulte] ( Ber ., 1922, 55, [B], 1835— 
1859).—The bromination of a-methylnaphthalene in carbon disul¬ 
phide solution in the absence of light gives mainly 4-bromo-l- 
methylnaphthalene, b. p. 162—-164°/12 mm. (picrate, m. p. 
123—124°), and 4-bromo-l-bromomethylnaphthalene. The posi¬ 
tion of the bromine atom in the former is established by its con¬ 
version into l-methylnaphthalene-1-carboxylic acid , colourless crys¬ 
tals, m. p. 175° ( methyl ester, b. p. 192—194°/12 mm.; ethyl ester, 
b. p. 203°/ 12 mm., chloride , b. p. 150— 160°/12 mm.; amide , colour¬ 
less needles, m. p. 193°; anilide , colourless needles, m. p. 179°). 
The ethyl ester is transformed through the hydrazide (colourless 
needles, m. p. 154°) into the urethane , pink needles, m. p. 96°, from 
which the previously obtained 4-amino-1-methylnaphthalene, m. p. 
51°, is derived. l-Methyl-4-naphthoyl chloride is converted by 
benzene and aluminium chloride into 1-benzoyl-l-methyl?iaphthalene, 
m. p. 174—175°, which is transformed by aluminium chloride at 
150° into 1-methylpenbenzanthronc , m. p. 115°. 4-Bromo-l-methyl- 
naphthalene is oxidised by dilute nitric acid to 4 -bromonaphthalene- 
l-carboxylic acid , colourless needles, m. p. 212° (methyl ester, colour¬ 
less needles, m. p. 42°, b. p. 195—200°/15 mm.). The oxidation of 
4-methylnaphthalene-l-carboxylic acid by permanganate in alka- 
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line solution gives naphthalene -1 : k-dicarboxylic acid , colourless 
rods, m. p. 288° {methyl ester, m. p. 64°, b. p. 195—197°/12 mm.). 

a-Naphthylmethyl bromide yields ag-di-l-naphthylethane, 
m. p. 161—162°, when treated with magnesium and ether and 
subsequently with acetaldehyde. It is converted by sodium and 
ethyl acetoacetate into ethyl oi-l-naphthylmethylacetoacetate, b. p. 
204*5—206°/12 mm., which is transformed by aqueous sodium 
hydroxide into naphthylpropionic acid and a-l-naphlhylbutane-y- 
one , b. p. 186-"187°/12 mm. {semicarbazone, m. p. 176—177°; 
oxime, needles, m. p. 89—91°). Reduction of the ketone with 
amalgamated zinc and hydrochloric acid gives a~l -naphthylbvtane, 
a colourless, mobile liquid, b. p. 151—152°/14 mm. a-Naphthyl¬ 
methyl bromide reacts with ethyl malonate and sodium to give 
ethyl oi-naphthylmethylmalonate , b. p. 221°/II mm. [An interme¬ 
diate fraction contains a nuclear brominated m^thylnaphthalene, 
b. p. 161—162°/11 mm. (picrate, m. p. 127—128°), which is not 
identical with 4-bromo-l-methylnaphthalene; on oxidation, it 
yields small amounts of a bromonaphlhalenecarboiylic acid, m. p. 
215—216°.] The ester is hydrolysed to a-naphthylmethylmalonic 
acid , m. p. 160—163°, which gives p-1-naphthylpropionic acid, m. p. 
151°, when heated. The latter acid is converted by thionyl chloride 
into the corresponding chloride, b. p. 187°/12 mm. {amide, leaflets, 
m.* p. 85°), which is transformed by aluminium chloride in the 
presence of light petroleum into 7 : 8-dihydrophenalone-Q * (annexed 
formula), yellow leaflets, m. p. 85—-86° {oxime, m. p. 
124—125°). a-Naphthylmethyl bromide and ethyl 
ethylmalonate yield ethyl oL-r t aphlhylmethylethyl- 
malonate, b. p. 227°/12 mm., from which a- naphthyl - 
JCH 2 methylethylmalonic acid, needles, m. p. 151—153°, is 
qjj obtained. The latter loses carbon dioxide at 150—160° 
2 and passes into cc-l-naphthylmethylbutyric acid, b. p. 
223—227°/15 mm. a-1 -Naphthylmethylbvtyryl chloride, b. p. 188°/12 
mm. (corresponding amide, m. p. 132°), is transformed by aluminium 
chloride in the presence of light petroleum into 8-ethyl- 
7: S-dihijdrophenalone-9, a viscous, yellow liquid, b. p. 
195°/15 mm., which is reduced by amalgamated zinc 
I | and hydrochloric acid to 8-ethyl-l : 8-dihydrophena- 
EtCl JCH 2 lene, b. p. 167—168°/16 mm. The phenalone is 
CEt transformed by magnesium ethyl bromide and distil¬ 

lation into 7 : 8 -diethylphenalene (annexed formula), 
a yellow, odourless liquid, b. p. 185°/13 mra. The latter is 
oxidised by potassium permanganate to hemimellitic acid. 

a-Naphthylmethyl bromide and hexamethylenetetramine give an 
additive compound , colourless needles, m. p. 175—179° (indefinite), 
which is readily transformed into a-naphthaldehyde, b. p. 150— 
152°/13 mm. The latter is converted by nitromethane into «-l- 



* As the name in use, pmnaphthindanone, is incorrect (cf. Stelzner, Lit .- Reg . org . 
Chem ., 3, 41, 62) the author suggests that the parent hydrocarbon should be termed 
“ phenalene,” an abbreviation of the structural name periphenonaphthalene. 

vol. cxxn. i. d d 
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naphthyl-$-nitroethylene, C 10 H 7 *CH!CH*NO 2 , yellow needles, m. p. 
87*5°, which is reduced by aluminium amalgam in the presence of ether 
to a -nhphthylacetaldoxime, C 11 H 7 *CH 2 *CH:N-OH, colourless needles, 
m. p. 118°. Treatment of the oxime with sodium amalgam, acetic 
acid, and alcohol gives a -naphthylethylamine, C 10 H 7 *CH 2 # CH 2 , NH 2 , 
b. p. 170—173°/16mm. ( hydrochloride , m. p. 243—248°; acetyl deriv¬ 
ative, colourless needles, m. p. 91°). The amine is also prepared 
from p-l-naphthylpropionic acid by successive conversion into 
the corresponding hydrazide, needles, m. p. 125—126°, azide, and 
urethane, colourless, lustrous leaflets, m. p. 50—51° and hydrolysis 
of the latter. 

4:-Bromo-a’naphthylmethyl bromide , needles, m. p. 103—104°, is 
converted by alcoholic sodium ethoxide solution into 4-6romo- 
a-naphthylmethyl ethyl ether , b. p. 185—187°/17 mm. 

aA-Bromonaphthylacetonitrile, needles, m. p. 82°, is hydrolysed 
to a-4 -bromonaphthylacetic acid , colourless needles, 
m. p. 149—150°. The corresponding chloride, a yellow 
liquid, b. p. 110—112°/12 mm., and amide, colourless 
needles, m. p. 182°, are described. The chloride 
is transformed by aluminium chloride in the presence 
of nitrobenzene into 5 -bromoacenaphthenone, colour¬ 
less needles, m. p. 174—175° (oxime, needles, m. p. 


r 


co-ch 2 

kA 
U 

Br 


\/ 


215—216°). 

4-Bromo-tf-naphthylmethyl bromide reacts with ethyl sodio- 
malonate to give ethyl 4-bromo-a-naphthylmethylrnalonate, leaflets, 
m. p. 55°, b. p. 237°/14 mm., which is transformed by boiling glacial 
acetic and hydrochloric acids into $A-bromo-a-naphthylpropionic acid, 
leaflets, m. p. 148°; the chloride of the latter, b. p. 195°/10 mm., 
is converted by aluminium chloride into 7 :8-dihydrophenalone-9 
(see above). 

A-Bromo-a-naphthaldehyde, colourless needles, m. p. 85°, is 
prepared from 4-bromo-a-naphthylmethyl bromide and hexa¬ 
methylenetetramine and is converted by sodium acetate and 
acetic anhydride at 160—165° into (3-4 -bromo-<*-naphthylacrylic acid , 
slender, pale yellow needles, m. p. 250—251°. 

P-4-Methoxy-a-naphthylpropionic acid is transformed successively 
into the chloride and 7 : 8-dihydrophenal-9-one. 

l-Bromo-2-methylnaphthalene, b. p. 165—170°/13 mm., 290— 
295°/760 mm. (picrate, m. p. 113°), is converted in the manner 
described for the a-series into 2-methylnaphthalene -1 -carboxylic acid, 
colourless prisms, m. p. 126—127°. The acid cannot be esterified 
with alcohol and hydrogen chloride; its oxidation to a dicarboxylic 
acid could not be effected. The chloride, b. p. 170—172°/20 mm., 
ethyl ester (from the chloride), b. p. 180—183°/15 mm., methyl ester, 
b. p. 168—170715 mm., amide, m. p. 143°, and anilide, m. p. 
167—168°, are described. The ester is transformed by an ethereal 
solution of hydrazine hydrate into'a mixture of bi8-2-methylA- 
naphthoylhydrazine, m. p. 234°, and the normal hydrazide, cubes, 
m. p. 164°. The latter is converted in the usual manner into the 
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urethane , m. p. 135°, and l-amino-2-methylnaphthalene. l-Benzoyl- 
2-methylnaphthalene, prisms, m. p. 74°, b. p. 240—245°/15 mm., is 
prepared from 2-methyl-1-naphthoyl chloride and benzene or from 
benzoyl chloride and 2-methylnaphthalene in the presence of 
aluminium chloride; it is transformed by aluminium chloride into 
6-methylbenzanthrone , bronze-coloured leaflets, m. p. 195°. 1-Bromo- 
2-methylnaphthalene is converted by the successive action of 
magnesium in the presence of ether and methyl sulphate into 
1 :2-dimethylnaphthalene, b. p. 137°/13 mm., d™ 0 1*0118 

[df 1*011], nl® 1*60691, ng 1*61461, njf 1*63613, »g 1*6142, 
(picrate, m. p. 129° after softening at 126°). 

p-Naphthylmethyl bromide has b. p. 168—172°/12 mm., Its 
magnesium compound is converted by acetaldehyde into a£J-di-2- 
naphthylethane, m. p. 182°. (3-Naphthylmethyl bromide and ethyl 
sodioacetoacetate give ethyl $-naphthylmethylacetoacetate, b. p. 
218—220 o /13 mm., which is hydrolysed by methyl alcoholic 
potassium hydroxide solution to (3-2-naphthylpropionic acid and 
a-2-naphthylbutane-y-one , m. p. 50°, b. p. 190—200°/13 mm. (oxime, 
needles, m. p. 115—116°; semicarbazone , needles, m. p. 173°). 
The ketone is reduced to a-2-naphthylbutane, b. p. 125—130°/13 
mm. Ethyl $-naphthylmethylmalonate has b. p. 214—216°/13 
mm., and is hydrolysed to $-naphthylmethylmalonic acid, needles, 
m. p. 94—95°, from which p-2-naphthylpropionic acid, leaflets, 
m. p. 134—135°, is prepared. The chloride of the latter acid, m. p. 
54°, is converted by aluminium chloride in the presence of light 
petroleum into 4 : 5-benzoindan-l-one, colourless needles, m. p. 103°. 
Ethyl $-naphthylmethylethylmaloruite , a colourless liquid, b. p. 
225—227713 mm., is converted successively into $-naphthylethyl- 
malonic acid, colourless crystals, m. p. 150°, a-2-naphthylmethyl-n - 
butyric acid , b. p. 225—227°/13 mm. ( ethyl ester, b. p. 159—196°/13 
mm., amide, needles, m. p. 108°), a-2-naphthylmethyl-n-butyryl 
chloride, a heavy liquid, b. p. 190—195°/13 mm., 
and 2-ethyl -4: 5-benzoindan-l-one (annexed 
formula), colourless needles, m. p. 54°, b. p. 
195—200713 mm., the oxime and semicarb¬ 
azone of which could not be prepared. 
2 -Ethyl 4 *. 5-benzoindane has b. p. 157—160°/14 
mm. 2 : 3-Diethyl-4 : 5-benzoindene, b. p. 205—207°/16 mm., is 
oxidised by nitric acid to mellophanic acid. 

P-Naphthylmethyl bromide and hexamethylenetetramine give an 
additive compound, colourless leaflets, decomp. 160°, from which 
(3-naphthaldehyde, m. p. 61°, b. p. 155—160713 mm., is prepared in 
70—80% yield. The aldehyde is converted by nitromethane into 
$-nitro-a-2-napftihylethylene, yellow needles, m. p. 123°, which is 
reduced to $-naphthylacetaldozime, colourless, lustrous needles, 
m. p. 120°, and $-2-naphthylethylamine, b. p. 160—165°/15 mm., 
[hydrochloride, m. p. 250° (decomp.); acetyl derivative, m. p. 
109—110°]. v 

l-Bromo-$-naphthylmethyl bromide, needles, m. p. 107—108°, 

dd2 
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prepared by the bromination of l-bromo-2~methylnaphthalene at 
240—245,° is converted successively into 1 -bromo-$-naphthyl- 
acetonitrile, needles, m. p. \21'5° ,ojid\-bromo-$-naphthylaceticacid, 
needles, m. p. 194° (methyl ester, b. p. 210—215°/18 mm.). It is 
transformed by hexamethylenetetramine into l-bromo-2-naphthalde- 
hyde , needles, m. p. 118° (oxime, m. p. 164—166°), which is oxidised 
to \-bromo-2-naphthoic acid, needles, m. p. 186°. With ethyl sodio- 
malonate, the bromide gives ethyl l-bromo-p-naphthylmethylmalonate, 
leaflets, m. p. 79—80°, b. p. 250—260°/15 mm., which after hydro¬ 
lysis and loss of carbon dioxide yields $-l-bromo-2-naphthylpropionic 
acid, leaflets, m. p. 125° (methyl ester, m. p. 86—87°, chloride, b. p. 
210—220°/20 mm., amide, needles, m. p. 164°). 4 -Bromo-5 : 6- 

benzoindan-l-one, C 10 H 5 

Br <co!> CHiS ’ has m ' p-152 ° m - p - 
222—225° (decomp.)]. Reduction by Clcmmensen’s method gave 
a somewhat impure hydrindene, m. p. 92°. H. W. 


Isomeric Sulphonimides of Naphthoic Acid, a Contribu¬ 
tion to the Theory of Dulcegenic Groups. H. P. Katjtmann 
and H. Zobel (Ber., 1922, 55, [B], 1499—1508).—A series of sub¬ 
stances is described which have a constitution analogous to that of 
saccharin ” but contain the naphthalene instead of the benzene 
nucleus. In chemical behaviour they resemble “ saccharin ” very 
closely. Unlike the latter, however, they have a pronouncedly 
bitter taste, which is still more marked in their freely soluble salts 
wdth the alkali metals. 


(3-Naphthylamine-l-sulphonic acid is diazotised and the product 
is converted by potassium cuprocyanidc solution into 2-cyanonaph- 
thalene-l-sulphonic acid, the potassium salt of which is transformed 
by phosphorus pentachloride and phosphoryl chloride at 140° 
into 2-cyanonaphthalene-l-sulphonyl chloride, pale yellow needles, 
ra. p. 92°. The latter is converted by an excess of ammonia dis¬ 
solved in boiling alcohol into 2-cyanonaphthalene-\-\\f-sulphonamide, 

C 10 H 6 ^^| h large, colourless cubes which do not melt below 

300°, and is transformed by hot aqueous sodium hydroxide 
solution into 2-naphthoic-\-sulphouimide [“ ivaphthasaccharin I”] 

gQ_(annexed formula), m. p. 267° (decomp.); the 

✓v / 2 i corresponding sodium salt, cubes (+ 2H 2 0) and 
{ | CO lead salt, anhydrous needles, are described. The 

1 X. \ sulphonimide condenses with resorcinol in the 

presence of concentrated sulphuric acid at 
150—-180° with the production of the corresponding sulphurein, 

^23-^14^0^* 

The preparation of l-naphthoic-2-sulphonimide P‘ naphtha- 
saccharin II ”] has been described independently by Kalcher 
(cf. Behrend, A., 1918,i,413). V l-Cyanonaphthalene-2-sulphonamide, 
colourless crystals, m. p. 294°, is obtained by the action of the 
calculated quantity of ammonia on l-eyanonaphthalene-2-sulphonyl 
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chloride dissolved in benzene (the corresponding compound obtained 
by Kalcher is regarded as the i^-amide). l-Naphthoic-2-sul- 
phonimide is converted by resorcinol and aluminium chloride 
into the “ saccharin/' C^HisOgKS, and by resorcinol and con¬ 
centrated sulphuric acid into the sulphurein , c 23 h 14 0 6 s. 

3- Amino-2-naphthoic acid is diazotised and the diazonium com¬ 
pound is transformed into the disulphide, which is reduced by 
powdered iron in boiling alkaline solution to 3-thiol-2-naphthoic 
acid. Oxidation with potassium permanganates converts the 
latter into 3-sulpho-2-naphthoic acid which, with phosphorus 
pentachloride at 140°, gives the corresponding dichloride, pale 
yellow prisms, m. p. 159°. The latter is transformed by ammonium 
carbonate into the 2-naphthoic-%-sulphonimide s slender, colourless 
needles, m. p. 288°; the sodium salt, cubes (+2H 2 0), and lead salt, 
anhydrous, colourless needles, are described. 

\-Cyanonaph\halene-§-\\f-sulphonamide, cubes which do not melt 
below 300°, is prepared from a-naphthylamine-8-sulphonic acid 
through the cyanosulphonic acid and the corresponding chloride. 
It is converted by aqueous sodium hydroxide solution into the 
l-naphthoic-8-suIphonimide, colourless needles, m. p. 255—265° 
(decomp.); the corresponding sodium salt, cubes (-f-2H 2 0), and 
lead salt, colourless, anhydrous needles, are described. H. W. 

4- Nitrosalicylic Acid. Heisaburo Kondo, Tomoichi 
Nakajima, and Coro Mirakawy ( J . Pharm . Soc. Japan , 1922, 
355—369).—Ullmann and Uzbachian (A., 1903, i, 626) oxidised 
4-nitro-2-acetylaminotoluenc with potassium permanganate, and 
regarded the product as 5-nitro-2-acetylaminobenzoic acid (from 
its m. p. 221°, etc.). The authors have repeated the work and 
obtained light yellow needles, m. p. 221°, the decomposition of which 
by boiling with 15% hydrochloric acid gave 4-niti0-2-amino- 
benzoic acid, yellowish-red needles, m. p. 263—204° (decomp.), 
giving the ethyl ester, yellow plates, m. p. 97—98° (Seidel, 89—91°). 
The acid was converted into 4-nitrosalicylic acid, small, yellow 
needles, m. p. 234—235° (Ullmann, 226°; Borsche, 235°), and its 
ethyl ester, light yellow needles, m. p. 86—87°. It follows that 
Ullmann and Uzbachian’s acid is 4-nitro-2-acetylaminobenzoic 
acid. The process is recommended for the preparation of 4-nitro¬ 
salicylic acid. The latter was reduced electrolytically to 4-amino- 
salicylic acid, small, slightly coloured plates, m. p. 149—151°; 
hydrochloride, small, yellow leaves, m. p. 222—223° (decomp., 
Seidel, 220°); it gives a purple-red coloration with ferric chloride. 

On the other hand, 4- and 5-nitrosalicylic acids and other com¬ 
pounds were prepared from p-nitrophthalimide according to the 
directions of Seidel and Bittner ( Monatsh ., 1891, 23 , 435) for 
comparison with the compounds above described. Correction of 
m. p. is given in some cases. Ethyl 5-nitro-2-aminobenzoate has 
m. p. 150—151° (Seidel, 146°). 5-Aminosalicylic acid w r as prepared 
electrolytically from 5-nitrosalicylic acid. It is unmelted at 260° ; 
its acid sulphate, white needles, has m. p. 236—-237° (Beilstein, 
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234°); the hydrochloride crystallises in hexagonal plates. Its 
aqueous solution gives an indigo coloration with ferric chloride, 
thus differentiating it from the 4-isomerides. K. K. 


Polysalicylides. V. Paolini and S. Scelba (Atti It. Accad. 
Lined , 1922, [v], 31, i, 378—380).—Like the acetyl derivative 
(Giorn. Chim . Ind. Apph , 1921, 3, 403). other similar derivatives 
of salicylic acid, such as benzoyl-, propionyl-, and n-butyryl- 
derivatives and the acetyl compound of Boehringer's diplosal or 
salicylosalicylic acid (A., 1909, i, 803 ; 1910, i, 386), undergo decom¬ 
position when heated at about their melting points, benzoic, 
propionic, etc., acid being liberated and a colourless or yellow, 

vitreous, polymerised salicylide or depside, ^C 6 H 4 ^ , formed. 

The latter represents a mixture of various polymerides of different 
complexity, the molecular w r eight being six to ten times that of 
salicylide. All these products are converted solely into salicylic 
acid when hydrolysed by means of alcoholic potassium hydroxide. 

T. H. P. 


Catalytic Racemisation of Optically Active Acid Amides. 

Alex. McKenzie and Isoeel Agnes Smith (T., 1922, 121 , 1348— 
1361). 

The Condensation of Methyl p-Naphthol-3-carboxylate 
with Methyl n-Opianate. Karl Siosios ( Monatsh ., 1922, 43, 
43—47).—Opianic acid itself does not condense with methyl 
2-hydroxy-3-naphthoate, but its methyl ester condenses slowly 
in ethereal solution in the presence of hydrogen bromide. The con* 
HO CO H Sensation more sluggish than the 
9 similar condensation of benzaldehyde 
with methyl 2-hydroxy-3-naph- 
thoate. The failure of opianic acid 
itself to condense supports the view 
that this acid in the free state exists in 
the pseudo- or lactonic form. The condensation product when the 
methyl ester is used has a lactonic structure (annexed formula). 

2-Carboxy- 3 :4 -dimethoxyphenyl - 3 - carboxy - 2 - hydroxy - a-nayhthyl - 
carbinol lactone forms pale yellow crystals, m. p. 193*5°. The 
disodium salt, C 21 H 14 0 7 Na 2 crystallises in hygroscopic needles, and 
the dimethyl ester, CggH^Oy, forms pale yellow crystals, m. p. 164°. 

E. H. R. 


MeO- 


V 


I I 


"V 


CH~ 




MeO COO 


The Diphenyleneoxide Series. Fritz Mayer and Wilhelm 
Krieger (Ber., 1922, 55, [H], 1659—1666).—The constitution of 
y-diphenyleneoxide-y-keto-w-butyric and y tetrahydrodiphenylene- 
oxide-y-keto-w-butyric acids has been completely elucidated by 
the proof that the side chain is attached to the diphenyleneoxide 
nucleus in position 5. 

y-Diphenyleneoxide-y-keto-n-butyric acid is oxidised by potass¬ 
ium permanganate to diphenyleneoxide-5-carboxylic acid , m. p. 
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246—247° after softening at 237°. The latter acid is also obtained 
by the action of bleaching powder on 5-acetyldiphenyleneoxide 
and from 5-bromodiphenyleneozide , needles, m. p. 108—109°, b. p. 
220°/40 mm., by the successive action of magnesium and carbon 
dioxide. An acid, m. p. 266°, has been described by Borsche and 
Bothe as diphenyleneoxide-5-carboxylic acid, but the ultimate proof 
that the acid, m. p. 246—247°, has this constitution is adduced in 
the following manner. p-Cresol is condensed with o-bromonitro- 
benzene by means of potassium in the presence of naphthalene at 
220—230° to 2-nitro-4:'-niethyldiphenyl ether , N0 2 # C 6 H 4 # 0*C 6 H 4 Me, 
coarse prisms, m. p. 48—48*5°, b. p. 230—232°/17—18 mm. The 
latter is reduced by alcoholic ammonium sulphide to 2-amra>-4'- 
methyldiphenyl ether , b. p. 195°/15 mm., which is diazotised and 
converted into 5-methyldiphenyleneoxide , slender needles, m. p. 
45°, b. p. 160°/30 mm.: oxidation of the methyl compound with 
potassium permanganate gives the acid, m. p. 246—247°. 


Ethyl y-5-diphenyleneoxide-y-keto-n-butyrate , b. p. 260°/2—3 mm., 
is reduced by amalgamated zinc and hydrochloric acid and the 
product is re-esterified, thus giving ethyl y-S-diphenyleneoxide-n* 
butyrate , b. p. 260°/10 mm. Hydrolysis of the latter gives y-5-di- 
phenyleneoxide-n-butyric acid , colourless needles, m. p. 112—113° 
(chloride, b. p. 170—272°/10—12 mm., amide , colourless leaflets, 
m. p. 157°). Hydrazine hydrate converts the ester into the cor¬ 
responding hydrazide , coarse crystals, m. p. 122—123°, which is 
transformed by sodium nitrite and dilute hydrochloric acid into 
the azide. The latter is transformed by boiling alcohol into 
y-5-diphenyleneoxide-n-propylvrethane y C 12 H 7 0 , [CH 2 ] 3 *NH*C0 2 Et, 
colourless needles, m. p. 73—74°. Hydrolysis of the urethane with 
alcoholic potassium hydroxide solution gives y-^diphenyleneoxide- 
n-propylamine , b. p. 230—232°/17—18 mm. ( hydrochloride , colour¬ 
less leaflets, m. p. 219—220°, acetyl derivative, colourless needles, 
m. p. 120°). 

y-5-Diphenyleneoxide-y-keto-?i-butyric acid is converted by 
hydrazine hydrate in boiling alcoholic solution into 3: 5-di- 


phenyleneoxidepyridazin-6-one , C 12 H 7 0*C 


\CH 2 -CH 2< 


> c °, 


colourless 


needles, m. p. 199—200°, which is transformed by bromine in hot 
glacial acetic acid solution into 3 :5-diphenyleneoxidepyridaz- 

6-one, C 12 H 7 0<^-Ng>C0, colourless needles, m. p. 259— 


260°. 3:5-Diphenyleneoxide-6-chloropyridazine crystallises in 

leaflets, m.p. 204—205°. 

When dissolved in boiling ct/cZohexanol, diphenyleneoxide 
is reduced by sodium to tetrahydrodiphenyleneoxide, b. p. 265— 
270°. 


Ethyl y-S-tetrahydrodiphenyleneoxide-y-keto-n-butyrate, colourless 
needles, b. p. 277—278°/23 mm., m. p. 68—69°, is reduced by 
Clemmensen’s method to ethyl y-54etrahydrodiphenyleneoxide-n~ 
butyrate , b. p. 253—255°/23 mm., and the latter is hydrolysed to 
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y-54etrahydrodiphenyleneoxide-n-butyric acid , silver leaflets, m. p. 
119—120°. The ester is converted successively into the corre¬ 
sponding hydrazide, colourless needles, m. p. 125*5—126*5°, and 
urethane , colourless needles, m. p. 68—69°. Alkaline hydrolysis 
of the latter leads to the production of y-54etrahydrodiphenyl- 
eneoxide-n-propylamine 9 b. p. (about) 220—230°/25 mm. {hydro 
chloride , colourless needles, m. p. 253—254; acetyl derivative, 
leaflets, m. p. 118°). H. W. 

Ring-chain Tautomerism. II. The Effect of the gem - 
Diethyl Group on the Carbon Tetrahedral Angle. Shankar 
Shridhar Deshapande and Jocelyn Field Thorpe (T., 1922, 
121 , 1430—1442). 

amphoric Acid Derivatives. E. S. Faust (U.S. Pat., 
1406547).—Camphoric acid p-diethylaminoethylimide hydro¬ 
chloride, colourless, lustrous crystals, m. p. 89—90°, is prepared 
by heating camphoric acid with as-diethylethylenediamine at 
180—200°, dissolving in ether, and treating with alcoholic hydrogen 
chloride. Camphoric acid p-piperidylethylimide hydrobromide has 
m. p. 193*5°, the P-allylaminoethylimide hydrobromide has m. p. 
144°, the P-diethylaminoethylimide hydrobromide has m. p. 157°, 
the P-dimethylaminoethylimide hydrobromide has m. p. 207°, and 
the p-aminoethylimide hydro bromide has m. p. 135—140° (decomp.). 
These compounds have therapeutic uses. Chemical Abstracts. 

Dyes Derived from Camphoric Anhydride. Anukul 
Chandra Sircar and Sikhibhusan Dutt (T., 1922, 121 , 1283— 
1286). 

Optically Active Dyes. I. Camphoreins. Bawa Kartar 
Singh, Raghunath Rai, and Rattan Lal (T., 1922, 121 , 1421— 
1430). 

Vanillin Glyceride. Francis D. Dodge (J. Amcr. Chem. 
Soc., 1922, 44, 1405—1407).—A crystalline deposit which had 
formed in a mixture of alcohol, glycerol, and vanillin was shown 
to be vanillin glyceride , m. p. 160—162°, formed by the condensa¬ 
tion of 1 molecule of vanillin with 1 molecule of glycerol. The 
reaction between these two compounds is much accelerated by 
the presence of mineral acids, but, on the other hand, the resulting 
glyceride is leadily hydrolysed by acids. W. G. 

Benzopolymethylene Compounds. IV. The Two ar- 
Aldehydes of Tetrahydronaphthalene [Tetralene]. Julius 
von Braun [with K. Moldaenke, H. Dirlam, and H. Gruber]. 
(Ber. 9 1922, 55, [L], 1700—1709).—Difficulties are encountered 
in the conversion of tetrahydronaphthalene into the corresponding 
aldehydes by the action of carbon monoxide, hydrogen chloride, 
and aluminium chloride, since the greater part of the hydro¬ 
carbon undergoes auto-condensation; the small proportion of aide- 
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hyde produced appears to consist exclusively of the p-derivative. 
The a-aldehyde is obtained by the following sequence of changes. 
ar-a-Tetrahydronaphthylamine is diazotised and converted into 
ar- a-tetrahydronaphthonitrile, pale yellow crystals, m. p. 48°, 
b. p. 153°/15 mm. (cf. Bamberger and Bordt, A., 1889, 715), which 
is converted by fuming hydrochloric acid at 120° into ar- a-tetra- 
hydronaphthoic acid, m. p. 150°. Reduction of the nitrile by 
sodium and alcohol yields tetrahydronaphthalene and ar- a-tetra- 
hydronaphthylmethylamine, a colourless liquid, b. p. 149—152°/ 
11 mm.; (the hydrochloride, lustrous needles, m. p. 253°, picrate , 
prisms, m. p. 242°, ac.etyl compound, m. p. 125°, benzoyl compound, 
m. p. 144°, phenylcarbamide , m. p. 199°, and phenylthiocarbamide , 
m. p. 153°, are described). The amine is converted by sodium 
nitrite and acetic acid into the corresponding alcohol . b. p. 154— 
155°/12 mm., which is oxidised by potassium dichromate and 
sulphuric acid to ar-oc-tetrahydronaphfhaldehyde , a colourless, almost 
odourless liquid, b. p. 131—133°/12 mm. (semicarbazone, m. p. 187°). 
From the preparative point of view, the difficulty involved in this 
sequence is due to the poorness of the yields. This has been largely 
overcome by the subsequent observation that, contrary to the 
observations of Bamberger and Lodter (A., 1887, 719), a-naphthyl- 
methylamine is directly reducible to ar-a-tetrahydronaphthyl- 
methylamine, the process being effected conveniently by sodium and 
amyl alcohol. 

The following derivatives of ac-a-tetrahydronaphthylmethyl- 
amine are described : hydrochloride , m. p. 230°; picrate , m. p. 169— 
170°; phenylcarbamide , m. p. 126°; benzoyl derivative, m. p. 125°. 

• sx:-^-Tetrahydronaphthonitrile , a colourless liquid, b. p. 151— 
152°/II mm., m. p. 20—21°, is reduced by sodium and ethyl 
alcohol to ar -$-tetrahydronaphthylmethylamine, a colourless liquid, 
b. p. 146—148°/II mm. ( hydrochloride , m. p. 248°; picrate/ m. p. 
215°; benzoyl derivative, long needles, m. p. 165°, b. p. 260— 
265°/10 mm., p -nitrobenzoyl compound, m. p. 170°; phenylthio¬ 
carbamide , m. p. 130°). The amine is more conveniently prepared 
by the reduction of p-naphthylmethylamine by sodium and amyl 
alcohol; the yield is about 90 % of that theoretically possible, 
but the product appears to be contaminated v r ith very small 
amounts of the alicyclic derivative. It is converted by sodium 
nitrite and acetic acid into the corresponding alcohol , a pale yellow 
liquid with a powerful, pleasant odour, b. p. 148—152°/14 mm., 
which is oxidised to &r-$-tetrahydronaphtha!dehyde , a colourless 
liquid with an odour of peppermint, b. p. 138°/14 mm. The corre¬ 
sponding oxime has little tendency to crystallise ; the semicarbazone 
has m. p. 219°. The aldehyde is smoothly oxidised by potassium 
permanganate to p-tetrahydronaphthoic acid, m. p. 151°. H. W. 

Sulphoacetic Acid as Condensing Agent. IV. iso - 
Acetovanillone.^% Wilhelm Schneider ^'and Edgar Kraft 
(B er., 1922, 55, [B], 1892—1899; cf. A., 1921, 4, 680, 859, 879)— 
3- Acetoxy-4-methoxyacetophenone [ acelyliBoacetovanillone ], colourless 

d d * 
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leaflets or slender needles, m. p. 66°, is prepared by the regulated 
action of acetic anhydride (350 c.c.) and concentrated sulphuric 
acid (50 c.c.) on guaiacol (50 grams) at 80°, and is converted by 
aqueous alkali hydroxide solutions into 3-hydroxy-4-methoxyaceto¬ 
phenone, m. p. (- monohydrate) 66—69°, (anhydrous) 91°. The corre¬ 
sponding oxime , colourless needles, m. p. 138°, and semicarbazone, 
colourless crystals, m. p. 206°, are described. The constitution 
of the substance is deduced from its difference from 4-hydroxy-3- 
methoxyacetophenone [acetovanillone], on the one hand, and from 
its methylation to 3 : 4-dimethoxyacetophenone, m. p. 49— 50°, 
and oxidation of the latter to veratric acid, on the other. 

Guaiacol is acetylated and anisole is practically unaffected by 
acetic anhydride containing a trace of concentrated sulphuric acid 
(2 drops in 40 grams); a perceptible amount of ketone could not be 
detected in either case. H. W. 


Ketoanils. II. Constitution of the jV-Alkylketoanils 
and Transformation of Aliphatic Ketoanils into Deriv¬ 
atives of Quinoline. E. Knoevenagel and Hans Baiir (Ber., 
1922, 55, [ B ], 1912—1928).—The alternative constitutions, 


/CM.C 

CH 2 :CMe-NPh-CH 2 R and NPh ^ i*. 

have been assigned by Jaeger (A., 1921, i, 785) to the A-alkyl- 
ketoanils obtained by the fission of ketoanil alkyliodides with alkali. 
A decision in favour of the first formula is reached indirectly, since 
the alkyliodides of compounds with the CIN-linking (methiodides 
of benzylideneaniline, benzophenoneanil and benzophenone-p-tolil) 
are decomposed when distilled in a vacuum into the same products, 
which do not contain a three-membered ring, as are obtained by 
the action of water on them. A more direct confirmation of the 
non-cyclic structure is based on the observation that methyl- 
acetone-p-tolil ethiodide is identical with ethylacetonc-p-tolil 
methiodide. 

Acetoneanil is generally converted by methyl iodide into a 
glassy methiodide which is transformed by sodium hydroxide into 
isopropenylmethvlaniline [as by-products. a base, C 22 H 30 N 2 , coarse 
needles, m. p. 147°, and a methiodide (?), m p. 181°, are isolated]. 
Acetoneanil is transformed by methyl sulphate into the compcmnd, 
Ci T H J 7 0 4 NS, silvery leaflets, m. p. 148°, from which methyl/*o- 
propenylaniline, b. p. 144°/14 mm., is obtained in 88*7% yield by 
means of sodium hydroxide. The base is transformed by nitrous 
acid into a compound, m. p. 85—91°; it unites with iodine to 
form methylwopropem/laniline di-iodide, NPhMe*CMeI*CH 2 I, m. p. 
138—140°. 


Benzophenoneanil methiodide , pale yellow’ needles, m. p. 120°, 
is converted by dilute sodium hydroxide into benzophenone and 
aniline. 

Benzophenone-p-tolil methiodide, m. p. 198°, is transformed by boil¬ 
ing methyl alcohol into benzophenonedimethylacetal, CPh 2 (OMe) 2 , 
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p toluidine hydriodide, and methyl alcohol. It is hydrolysed by 
water to benzophenone and p-toluidine. 

Acetoneanil methiodide decomposes when distilled in a vacuum 
into hydrogen iodide and methyb’sopropenylaniline. Benzophenone - 
anil methiodide and benzophenone-p-tolil methiodide are only de¬ 
composed slightly under similar conditions. 

The ethiodide of methyli&opropenylaniline , m. p. 244°, is shown 
to be identical with the methiodide of ethyh'sopropenylaniline. 

Methylzsopropenylaniline is converted by hydrogen chloiide at 
180— 200° into methane, methyl chloride, and 2 : 4 -dimethylquino- 
line, a pale yellow liquid, b. p. 143°/15 mm. ( hydrochloride , m. p. 
210—215° after darkening at 190°; picrate , m. p. 194°, tartrate , 
m. p. 158°); the base is also obtained from acetoneanil by an 
analogous process. 

2:4: 6-7 rimethylqmnoline, m. p. 65-5, b. p. 146—148°/13*5 mm., 
is prepared from acetone-p-tolil; the hydrochloride , m. p. 268— 
272° after darkening at 245°, the tartrate , m. p. 172°. and the 
methiodide , pale yellow needles, m. p. 245—247°, are described. 
The base is also obtained from methylz.sopropenyl-p-toluidine. 

2 : 4-Dimethylquinoline can also be prepared from acetoneanil 
at 280° by the action of aluminium chloride, or from methylzso- 
propenyl aniline, phosphorus, and h^driodic acid at 180—200°. 

Methylethylketoanil is converted into 2-methyl A-ethylquinoline , 
b. p. 150—153°/14 mm. ( methiodide , m. p. 246°; tartrate , needles, 
m. p. 149°); the volume of ethane liberated is greater than that 
calculated, and points to non-uniformity in the base. Methyl- 
ethylquinoline is oxidised by potassium dichromate and sulphuric 
acid into 2-methylquinolme-4-carboxylic acid, m. p. 244°. 

2 : 6 - Pi m ethyl A-etliylqu in olin e , a pale yellow liquid, b. p. 169— 
171°/20 mm., is obtained from methylethylketone-p-tolil; the 
tartrate has m. p. 173°. H. W. 

Ketoanils. III. Fatty-aromatic Ketoanils. E. Knoe- 
veisagee and Oskar Goos ( Ber ., 1922, 55, [B], 1929—1937).— 
It has been shown by Knoevenagel and Bahr (preceding abstract) 
that purely aliphatic ketoanils are convertible into quinoline 
derivatives; this is also true of the mixed fatty-aromatic compounds. 

Acetophenoneanil cannot be prepared by the direct action of 
aniline and acetophenone (whereby 1:3:5-triphenylbenzene is 
formed), but is produced from the amine and acetophenoneacetal. 
It is a pale yellow, crystalline substance, m. p. 41°, which is very 
readily hydrolysed to acetophenone and aniline; the hydrochloride 
has m. p. 190°. When heated at a temperature just below its 
boiling point, it fields dypnonanil, m. p. 98° (2CMePhINPh — 
NH 2 Ph + CMePh!CH*CPhINPh, which, when heated further, 
yields 1:3: 5-triphenylbenzene, m. p. 170°. Acetophenoneanil is 
converted by methyl iodide into acetophenoneanil methiodide, 
colourless rhombohedra, m. p. 209°, and by methyl sulphate into 
acetophenoneanil methosvlphate f m. p. 159°; either compound is 

d d 2* 
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decomposed by dilute aqueous alkali hydroxide or carbonate 
solution into acetophenone and aniline. Acetophenoneanil hydro¬ 
chloride is converted by hydrogen chloride at 180—190° into 
benzene, aniline and 4-phenyl-2-methylquinoline, m. p. 97° (tartrate, 
m. p. 104°). 

Deoxybenzoin is converted by ethyl orthoformate in the presence 
of alcohol and a trace of hydrogen chloride into deorybenzoinaeetal, 
a colourless, highly refractive liquid, b. p. 172°/14 mm. When 
heated with aniline, it gives deovybenzoinanil, thin, pale yellow 
prisms, m. p. 74°, b. p. 215°/13 mm.; it is very readily hydrolysed 
to deoxybenzoin and aniline. The product thus obtained is an 
isomeric variety (a-form) of the deoxybenzoinanil, m. p. 89° (p-form), 
prepaied by Busch and Falco (A., 1910, i, 747) from benzanilideimide 
chloride and magnesium benzyl chloride. The a- is converted 
into the p-variety when it is heated in a vacuum and subsequently 
distilled. The former is oxidised to a-benzilanil, m. p. 96°, whereas 
the latter gives the isomeric p-bcnzilanil, m. p. 105°. v.-Deoxy- 
benzoinanil hydrochloride has m. p. 178—179°. a- Deoxybenzoinanil 
melhosulphate forms lustrous crystals, m. p. 139°. H. W. 

The Intermolecular Condensation of Methyl Ethyl Ketone 
in the Presence of Calcium Carbide. Oscar Becker and 
Jocelyn Field Thorpe (T., 1922, 121, 1303—1306). 

Studies in the Anthracene Series. II. Edward de 
Barry Barnett and James Wilfred Cook (T., 1922, 121, 
1376—1391). 

Catalytic Reduction of d-Camphor. I. Siiigeru Komatsu 
and Bunkiciii Masumoto {Mem. Coll. Sci. Kyoto Jmp. Univ., 
1922. 5, 225—232).—tf-Camphor was hydrogenated over reduced 
nickel at 175—185°, and the white, crystalline product fractionally 
distilled. The main fraction, b. p. 164—165°/757 mm., consisted 
of a hydrocarbon, C 10 H I8 ; the last fraction, boiling above 175°, 
w r as a mixture of d-borneol and unchanged camphor, and the 
intermediate fractions were mixtures of the above substances. 
The hydrocarbon was a white, crystalline substance with a pleasant 
odour, having [a] n — 1° 35', and was apparently Z-/$ocamphane 
identical with that obtained by Lipp by the catalytic hydrogenation 
of cam phene (A., 1911, i, 731). The same substance was also the 
main product of the catalytic hydrogenation of both Z-borneol and 
tf-borneol, and it is suggested that the transformation of camphor 
into ?«socamphanc occurs through the formation of borneol, which is 

ch 2 ~ch—ch 2 

dehydrated to an intermediate product, nTy , which 

011 —;— - Oxi 

CMe 

isomerises to camphene and is then further hydrogenated to 
isocamphane. G. F. M. 
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Some Derivatives of Fenchone. T. B. Maxwell (Ann. 
Chim., 1922, [ix], 17, 332—381).—When reduced by sodium in 
absolute alcohol, dihydrofencholenamido gives an alcohol and an 
amine. The alcohol is shown to be dihydrofencholenyl alcohol, 
identical with that obtained by Semmler from methyl fencholate. 
With thionyl chloride or phosphorus pentachloride, it does not 
give the normal chloride, but undergoes molecular transposition, 

giving teTt-carvomenthyl chloride , CHMe 2 *CH<^Q^ 2 # Q^ 2 ^)CMeC3, 

b. p. 96720 mm., df' 1 0*9368, nf 5 1*45971, nf 6 1*46202, r,£ 6 1*46811, 
which was also obtained from carvomenthene by the action of 
hydrogen chloride. From this chloride by the action of alcoholic 
ammonia carvomenthene is obtained. 


The amine referred to above js shown to be dihydrofencholen - 

“• CHMc! ' CH \CH ! -iM».0H ! -NH ! ' b ' P ' 90 - 91 ”/ 16 
and gives a hydrochloride, m. p. 171—173° (decomp.); a sulphate , 
m. p. 190° (decomp.); an acetate, m. p. 140° (decomp.); an acetyl 
derivative, b. p. 193°/27 mm., and a benzylidene derivative, b. p. 
183—184*5721 mm. The hydrochloride reacts with nitrous acid 
to give tertf-carvomenthol, b. p. 100—102°/13 mm., df 6 0*91556, 
nf 6 ' 1*45961, ftp 6 1*46202, r^ 4 * 6 1*46790, and a hydrocarbon which 
seems to be identical with carvomenthene. 


Dihydrofencholenyl alcohol, when distilled over infusorial 
earth at 400—450° is dehydrated and gives a hydrocarbon, C 10 H 18 , 
b. p. 60—6D/16 mm., of 6 0*81550, r>l\ 1*45211, ft 246 1*45474, 
1 f -6 1*46146. Its products of oxidation depend on the agent 
used. With potassium permanganate in acetone solution it gives 
(Wsopropylpentanone. With hydrogen chloride a certain amount 
of it is converted into a chloride , b. p. 96—99°/21 mm., of 9 0*91234, 
//* 19 1*45591, ftp 9 1*45854, ?,| 19 1*46443, whilst the remainder 
undergoes isomerisation, giving a hydrocarbon , b. p. 67—70°/16 mm., 
of 6 0*81220, 7if 5 1*45521, ftp 6 1*45804, ftg 5 1*46503, which gives 
a chloride, b. p. 100—10D/23 mm., of 2 0*92814, r^ 2 1*45721, 
ftp* 1*45964, r< 8 2 1*46582. To the hydrocarbon is assigned the 

w. g. 


The Essential Oil from the Leaves of Abies Pindrow f 
Spach. John Lionel Simonsen (Indian Forest Bee., 1922, 8, 
368—372). —The essential oil was obtained in 2*5% yield by the 
steam distillation of the leaves of Abies Pindroiv, a silver fir growing 
in the western Himalayas. It is a colourless oil with a strong odour 
of turpentine, and has the following constants:—$$ 0*8558, 
ftp 1*4667, [a]^ 0 —10*38, saponification number 5*3, do. after 
acetylation 15*44, acid number 0*3. On distillation, 90% passed 
over below 120°/100 mm., and on fractionating this under 699 mm. 
pressure the following fractions were obtained: 154—158°, 
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55*9% consisting of d-a-pinene; 158—160°, 11*9%, and 160—164°, 
6*8% consisting of a mixture of a- and p-pinene; 164—167°, 4*2% 
consisting of Z-p-pinene; 167—180° 10*3% containing Z-limonene 
and possibly dipentene; and above 180° 10*6%, from which and 
from the fraction boiling above 120°/100 mm., Z-terpineol, Z-terpinyl 
nonoate, and two isomeric sesquiterpene alcohols, C^H^O, were 
isolated. Z-Terpinyl nonoate boils at 140—145°/50 mm., and 
the two alcohols were obtained as oils boiling at 155—160°/50 mm., 
and 180—190°/50 mm., having respectively the constants 0*9076, 
< 1*4807, [a] 3 D ° - 7*72, and dg 0*9259, ng 1*4915, [off + 8*1. 
No crystalline derivatives could be isolated in either case. 

G. F. M. 

Essential Oil of Lantana Camara . K. L. Moudgill and 
P. N. Vridhachalam (Perf. Essent. Oil Bee., 1922, 13, 173 — 174). — 
The essential oil of Lantana Camara , a wild shrub growing on waste 
lands in Southern India, was isolated by steam distillation of the 
leaves, in a yield of about 0*2%. It is a greenish-yellow, slightly 
fluorescent oil, having an odour resembling sage. It is soluble 
in 5 vols. of 97% alcohol, and has the following characters :— 
df 0*8842, [a]$ + 14*7, n 1*4899, acid value 1*6, saponification 
value 4*6, acetyl value 23*4, aldehyde content 2*4%. On distilla¬ 
tion, three fractions were obtained : (1) 55—75°/12 mm. 12%, 
(2) 75—125 0 /12 mm. 8%, (3) 125—130712 mm. 74%. The first 
fraction proved to be Z-a-phellandrene, the second contained the 
odoriferous principles which from the oil constants appear to con¬ 
sist mainly of an aldehyde and an alcohol, the third fraction was 
mainly a bicyclic sesquiterpene closely resembling, if not identical 
with, caryophyllene, although the solid caryophyllenic alcohol 
could not be obtained On redistilling this fraction under ordinary 
pressure, the original rotation of +16*1° was changed in the 
distillate to — 2*6°. The change does not appear to be a racem- 
isation, as repeated distillation does not modify or remove the 
laevorotation. G. F. M. 

Sudan Essential Oils. A. F. Joseph and B. W. Whitfeild 
(J. Soc. Chem. Ind ., 1922, 41, 172t).—'“ Seid ” oil is contained to 
the extent of about 0*5% in the rhizomes of Cyperus rotundas , 
Linn., a glabrous herb growing freely throughout the Sudan. The 
oil, which has an aromatic, slightly camphoraceous odour, gave 
the following constants: 0*9548, a 26 —19*9°, w 25 1*4967, acid 

number 1*0, saponification number 6*6, do. after acetylation 105 
(corresponding with 45% of alcohol), solubility in 80% alcohol 
1 in 4, in 70% alcohol nil. G. F. M. 

Isomeric Amyrols. V. Paolini (Atti R. Accad. Lined, 1922, 
[v], 31, i, 374—377; cf. von Soden, A., 1900, i, 401; 1901, i, 159). 
—By means of the double phthalate formed with strychnine, the 
author has succeeded in separating amyrol into d- and Z-compounds. 
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Strychnine d-amyryl phthalate, 

c 16 h 25 -co 2 -c 6 h 4 -co 2 h,c 21 h 22 o 2 n 2 , 

forms colourless, acicular crystals, m. p. 201°, [oc] D + 18° 26'. 
d-Amyryl hydrogen phthalate forms a syrup, and d -amyrol a clear, 
dense, oily liquid of unpleasant odour, b. p. 302°, d 15 0*982, 
Md +74° 16'. 

Silver l-amyryl phthalate forms crystals, m. p. 145°; 1-amyryl 
hydrogen phthalate is oily, and 1 -amyrol is a dense, colourless liquid 
of unpleasant odohr, b. p. 295°, d 15 0*980, [a] D —1° 59'. 

[No analytical results are given for either amyrol.] 

T. H. P. 

Mercaptothiazoles as Accelerators in Vulcanisation. 

G. Bruni and E. Romani (Atti R. Accad. Lined , 1922, [v], 31, 
i, 86—88; cf. A., 1921, i, 734).—When added to caoutchouc and 
sulphur in presence of oxide of zinc, lead, magnesium, calcium, 
mercury, etc., 2-mercapto-5-methylthiazole (cf. Miolati, A., 1893, 
i, 634), in the proportion of 1—3%, produces ultra-accelerating 
effects on vulcanisation, which takes place in five minutes at 120°. 
The zinc , cadmium , lead , mercuric , cobalt , and cuprous salts of this 
thifizole have been prepared, and the first four of them are found to 
cause similar accelerating action, which is especially marked with 
the zinc salt. 

5-Methylthiazole sulphide , (C 4 H 4 NS) 2 S, prepared by oxidising 
2-mercapto-5-methylthiazole by means of potassium ferricyanide, 
forms crystals, m. p. 64°. T. H. P. 


Syntheses of New Glucosides. Remo de Fazi (Gfazzetta, 1922, 
52, i, 429—431 ; Atti R. Accad. Lined , 1922, [v], 31, i, 209—212). 
—The glucoside of 2 -hydroxybenzylideneindene (annexed formula), 

obtained by the action of sodium 


CH 


CH—v 


c:ch 


/—\ 
/ 


c 6 h 4 ' 


\ — 


o-c 6 H u o 6 


yellow needles, m. p, 205—206 c 


ethoxide on indene and helicin 
in absolute alcoholic solution 
at the ordinary temperature, 
crystallises in lustrous, pale 
, and dissolves in concentrated 
sulphuric acid to a green solution which becomes cherry-red after 
a few hours. 

The glucoside of 2-hydroxybenzylidenefluorene (annexed formula), 

prepared similarly from fluorene and 
helicin, forms small, yellow needles, 
m. p. 198—200°, and gives a reddish- 
pC.*CH*C 6 H 4 (0*C 6 H 11 0 6 ) brown coloration and then a red- 
( dish-violet solution with concen¬ 

trated sulphuric acid; if the latter 
is added carefully to a solution of 
the glucoside in absolute alcohol, a reddish-violet ring appears 
at the surface of contact of the two liquids. 


/ 

\ 


\_/ 
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The glucoside of 2 -hydroxybenzylideneacenaphthenone (annexed 
—v formula), prepared from acenaph- 

v y-CO thenone and helicin, crystallises 

^I in lustrous, pale yellow needles, 

>-C.*CH*C 6 H 4 (0*C 6 H 11 0 5 ) m.p. 246—248° (decomp.),and dis¬ 
solves in concentrated sulphuric 
acid to an orange solution showing green fluorescence. T. H. P. 

Benzopyrylium Salts of Distyryl Ketones. Johannes 
Sybrandt Buck and Isidor Morris Heilbron (T., 1922, 121, 


/ 

\_ 


1198—1212). 

Catechin. KarlFreudenberg (Ber., 1922,55, [J?], 1938—1942). 
—Polemical against Nierenstein (A., 1913, i, 501; T., 1920, 117, 
971, 1151; T., 1921, 119, 164; T., 1922, 121, 23).—The author 
maintains his contention that the tannins are condensation pro¬ 
ducts of catechin-like substances. Attempts to prepare catechin - 
carboxylic acid according to Nierenstein’s directions were unsuccess¬ 
ful, the catechin appearing to be decomposed completely during 
the action. This is also true of Nierenstein’s hydroxycatechin. 
The catechincarboxylic acid from Paullinia tannin is optically 
inactive and resolvable: its conversion by loss of carbon dioxide 
into d-catechin (Gambier catechin) is therefore inexplicable. 
Demethylation of tetramethylcatechin cannot be effected by 
acetic anhydride and acetyl chloride, and penta-acetylcatechin 
cannot be hydrolysed to catechin by sulphuric acid as claimed by 
Nierenstein. The identity of the methylated reduction product 
of catechin, m. p. 87—88°, with pentamethoxy-ay-diphenylpropane 
has been confirmed; Nierenstein’s synthesis of acacatechin is 
therefore difficult to understand since his compounds belong to 
the aa-diphenylpropane group. H. W. 

Tannins and Similar Compounds. IX. Stereoisomeric 
Catechins. II. Karl Freudenberg, Otto Buhme, and Ludwig 
Purrmann (. Ber ., 1922, 55, [B], 1734—1747; cf. A. 1921, i, 576, 
799).—It has been shown previously that catechin must be 

formulated in accordance with 
one of the annexed types (I 
and II), in which one of the 
hydrogen atoms marked with 
an asterisk is replaced by the 
hydroxyl group. If this replace¬ 
ment occurs at the carbon atom 
united to the oxygen bridge, a 
single asymmetric carbon atom 
must be present in catechin, 
which therefore exists in two 
active and one racemic form. 
If, on the other hand, the re¬ 
placement occurs in a methylene 
group, two asymmetric carbon 
atoms are present in catechin, 
which therefore exists in two racemic and four active forms. 


O 


HO. / y yH*-C 6 H 3 (OH) 2 

HO c H 


H H* 

(I.) 

O H 

ho /\/\CH* •C-C 6 H 3 (OH) 2 




/ ' CH* 

OH H 
(II.) 


H* 
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The latter is shown to be the case, since, under conditions which 
cause the racemisation of the optically active catechins, r-catechin 
is transformed into r-epicatechin, the presence of which is also 
established in Pegu catechu, 

Acacia (Pegu) catechu is exhaustively extracted with ether 
in a specially designed apparatus which permits the use of large 
quantities of material and is fully figured and described in the 
original. The ether is removed from the extract and the residue 
is crystallised from water whereby mainly r- and Z-catechins are 
obtained; Z-epicatechin and r-epicatechin are successively obtained 
from the filtrates, and the fractions are separately purified. 1 -Epi- 
catechin crystallises in slender needles and is analysed in the 
anhydrous condition and as trihydrate ; the former has decomp, 
about 228°, [a] HgyoUow -38*4° in acetone (50%),.[a] Heyel]ow - 41*2° 
in alcohol (96%). It gives a penta-acetate , colourless needles, 
m. p. 128—129°, [a] ngypllow —28-6° in s-tetrachloroethane. r -Epi- 
catechin crystallises in colourless, thick plates or needles, m. p. 
240° (decomp.), and yields a penta-acetate, m. p. 169—172°. (The 
catechin from Chinese rhubarb is shown to be pure d-catechin; 
that from mahogany contains d- and r-catechin and probably also 
d-epicatechin, but only steamed wood was available for the inves¬ 
tigation in which the original catechins had suffered alteration: the 
catechin from Paullinia cupana is similar to that from mahogany.) 

d-Catechin penta-acetate readily loses four acetyl groups 
when treated with potassium acetate and boiling alochol, giving 
d -catechin monoacetate , needles (+2H 2 0), m. p. (anhydrous) 120— 
125°), [a] Hgyellow —19’9° in acetone (50%). The fifth acetyl group 
could only be removed under conditions which caused the complete 
decomposition of the material. Tetramethyl-d-catechin has m. p. 
146—147°, [ocjg —12° in s-tetrachloroethane. Exhaustive methyl- 
ation of d-catechin with methyl sulphate gives pentamethyl-d- 
catechin, m. p. 92—93°, [a]‘$+8*2° in s-tetrachloroethane. 
Tetramethyl-d-catechin is converted by acetic anhydride and 
pyridine into tetramethylacetyl-d-catechin, m. p. 95—96°, [aj^J 
+ 6*8° in s-tetrachloroethane. 

d-Catechin generally crystallises with 4H 2 0; recrystallisation 
of a considerable quantity of the substance from water gave a 
small proportion of the anhydrous substance , short, yellow needles, 
[*Wyei,ow +16*9° in acetone (50%), [a] ± 0° in alcohol (96%). 

The behaviour of d-catechin towards gelatin is described; with 
brucine it gives the additive compound , C 15 H 14 0 6 ,C 23 H 2 ^ 0 4 N 2 . 

Reduction of Flavanone. Karl Fretjdenberg and 
Ludwig Orthner (Ber., 1922, 55, [JB], 1748—1751).—In connexion 
with their work on the catechins, the authors have prepared flavanol 

y O -CHPh 

[4-hydroxyflavan], ^ 6 ^ 4 \qh(qH) qjj s ^ nce substance 

possibly represents the parent of catechin (cf. Freudenberg, Bohme, 
and Purrmann, preceding abstract). It gives a decided, reddish- 
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violet coloration with concentrated sulphuric acid. This is much 
more intense than the yellowish-red shade given by tetramethyl- 
catechin, which, however, gradually becomes darker in shade. 

Flavanone is reduced by aluminium amalgam in neutral, alcoholic 
solution to flavanol, m. p. 119° corr. (acetate, short, coarse prisms, m. p. 

o. o.o, ™ . /CHPh-CH 2 CH 2 *CHPh\ 

85—86 ). The pinacone , 0 / i i x 0 

\C 6 H 4 —C(OH)-C(OH)-C 6 H 4 / 

prisms, m. p. about 250°, is formed as by-product. H. W. 


Pyrroles. I. Pyrrolealdehydes. Hans Fischer and 
Werner Zerweck ( Ber ., 1922, 55, [J3], 1942—1949).— Under 
suitable conditions, the Gattermann synthesis of aldehydes by 
means of hydrocyanic acid and hydrogen chloride can be applied 
in the pyrrole group. 

Ethyl 2 :4-dimethylpyrrole-3-earboxylate is converted by 
hydrogen chloride and cyanide in absolute ethereal solution into 
the b-imine hydrochloride , brown needles, which is decomposed 
o ethyl 2 : 4-dimethyl-5-aldehydopyrrole-3-carboxylale 
C*Me 

l , colourless needles, m.p. 165°, the yield 

C*C0 2 Et P J 

being 95% of that theoretically possible. It gives the typical 
aldehydic reaction w'ith p-dimethylaminobenzaldehyde only when 
warmed, and does not affect magenta-sulphurous acid solution. 
The phenylhydrazone , pale yellow, lustrous needles, m. p. 163°, 
oxime , colourless crystals, m. p. 168-5° and semicarbazone , m. p. 229°, 
are described. The aldehyde is converted by concentrated nitric 
acid into ethyl 5-nitro-2 : 4-dimethylpyrrole-3-carboxylate, m. p. 
148°, and by boiling dilute hydrochloric acid into bis-3 -carbethoxy- 
2 : 4-dimethylpyrrylmethene hydrochloride , 

C0 2 Et-CIMe x .CMe -C*C0 2 Et 

I >C=CH-C< || , HC1, 

MeCmlSK ^NH-CMe 

red needles, m. p. 213°. The aldehyde condenses with hippuric 
acid under the influence of acetic anhydride and sodium acetate 
giving the substance , C 19 H 18 0 4 N 2 , orange-yellow needles, m. p. 175°. 

In a similar manner, ethyl 2 : 5-dimethylpyrrole-3-carboxylate is 
transformed successively into the imine hydrochloride and ethyl 
2 : b-dimethylA-aldehydopyrrole-S-carboxylate , colourless needles, m. p. 
151—151*5°. The corresponding phenylhydrazone , pale yellow 
needles, has m. p. 145*5°. The condensation product with hippuric 
acid, C 19 H 18 0 4 N 2 , crystallises in yellow needles, m. p. 195°. 

2 : 4-Dimethylpyrrole is transformed into the imine hydrocfdoride 
and 2:4 -dimethyl-5-aldehydopyrrole, coarse, colourless needles, 
m.p. 90°. H. W. 


by water int 

/C(cho): 

HH <6Me 


Pyrroles. II. Nitration of Substituted Pyrroles. Hans 
Fischek and Werner Zerweck (Ber., 1922,55, [2?], 1949—1955).— 
The nitration of alkylpyrroles can be effected smoothly with con¬ 
centrated nitric acid. In the cases of ethyl 5-acetyl-2:4-dimethyl- 
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pyrrole-3-carboxylate and ethyl 3-acetyl-2:4-dimethylpyrrole- 
5-carboxylate the nitro-group replaces the acetyl radicle. A similar 
influence is exerted by the aldehydo-groups. Unexpectedly, the 
same effect is not produced by the carbethoxy-group since ethyl 
2 :4-dimethylpyrrole-3 : 5-dicarboxylate is converted into ethyl 
2 :4-dinitropyrrole-3 : 5-dicarboxylate, the methyl groups being 
replaced by the nitro-residue. Binuclear pyrroles suffer fission 
at the methylene group uniting the nuclei. 

Ethyl 5-acetyl-2 : 4-dimethylpyrrole-3-carboxylate is converted 
by nitric acid (d 1*4) into ethyl 5-nitro-2 : 4t-dimethylpyrrole-3-carb - 
oxylate, colourless needles, m. p. 149*5°; it can also be obtained from 
ethyl 2 :4-dimethyl-5-aldehydopyrrole-3-carboxylate, bis-3-carbeth- 
oxy-2 :4-dimethylpyrrylmethane or bis-3-carbethoxy-2: 4-dimethyl- 
pyrrylmethene. o-A'itro-2 : 4t-dimethylpyrrole-3-ca?boxylic acid, 
colourless needles, m. p. 231° (decomp.), is obtained by hydrotysis 
of the corresponding ethyl ester or by the addition of 5-acetyl- 
2 : 4-diniethylpyrrole-3-earboxylic acid to concentrated nitric acid. 

Ethyl S-nitro-2 :4 -dimeihylpyrrole-5-carboxylate, colourless needles, 
m. p. 204°, is prepared from ethyl 3-acetyl-2 :4-dimethylpyrrole-5- 
carboxylate ; 3-nitro-2 : - dimethy Ipyrr ole-o-carboxylic acid darkens 
at 240° and becomes carbonised at a higher temperature. 

Ethyl 2: ^-dinitropyrrole-3 : 5-dicarboxylate crystallises in pale yellow 
plates (+H 2 0), m. p. 136° (decomp.). When heated above its melting 
point or at 100° in a vacuum, it loses its water of crystallisation 
and two molecular proportions of nitric oxide, leaving probably 
a diketo-pyrrole. H. W. 

Relationships between Constitution and Pharmacological 
Action in the Cases of the Benzoic and Tropic Esters of 
Hydroxyalkylamines. Julius von Braun, Otto Braunsdorf, 
and Kurt Rath (. Ber ., 1922, 55, [£]. 1666—1680).—xY series of 
hydroxyalkylamines of the types NR 2 -'(CH 2 ) 2 -OH, NR 2 -[CH 2 ] 3 -OH, 
RIN*[CH 2 ] 2 # OH, and R,’N’[CH 2 ] 3 *OH have been prepared and the 
hydroxyl hydrogen atom in them has been replaced by the 
benzoyl (or p-aminobenzoyl) or tropoyl groups. It is found that 
the benzoates of the y-alkylamines are generally more active 
physiologically than those of the (3-hydroxy-bases, whereas the 
reverse is the case with the tropates. With regard to the influence 
of the number of members in the nitrogen ring, it is shown that 
the six-membered ring is the most active both with respect to 
the anaesthetising action of the benzoates and the mydriatic and 
cardiac action of the tropates. The introduction of carbon chains 
on the nitrogen ring increases the physiological action, but only 
to a remarkably slight degree. The introduction of an aromatic 
ring to the monocyclic nitrogen ring diminishes the physiological 
action, but exact comparison is very difficult in these cases and, 
in any case, the effect is not important. 

The preparation of the substances follows the general lines. The 
tertiary (3-hydroxyalkylamines are obtained by heating the requisite 
secondary bases with ethylene oxide in chloroform solution to 



i. 760 


ABSTRACTS OP CHEMICAL PAPERS. 


which a drop of water had been added at 40—60° during several 
hours by means of ethylene chlorohydrin. Benzoylation is effected 
by direct warming with benzoyl chloride in chloroform or by agita¬ 
tion with benzoyl chloride and aqueous alkali. The tropoyl group 
is introduced by heating the alkylamine hydrochlorides with 
acetyltropoyl chloride, removal of the acetyl group by cold water, 
and precipitation of the tropic ester with alkali. The benzoates 
of the y-series are prepared by warming the requisite secondary 
base with y-bromopropyl benzoate. 

The following individual compounds are described, p- Dimethyl - 
aminoethyl tropate hydrochloride. y-Bimethylamino-n-pro'pyl iropate 
hydrochloride. Q-Dieihylaminoethyl tropate hydrochloride. y-Diethyl 
amino-n-pi'opyl tropate hydrochloride (the platinichloridcs , hydro- 
bromides, picrate , and methiodides of the diethyl compounds are 
oily). y-Liethylaminopropyl p-nitrobenzoate , a brown liquid 
which could not be caused to crystallise ( hydrochloride, m. p. 18.7— 
186° ; plaiinichloride, m. p. 181° ; picrate, needles, m. p. 167° ; 
meihiodide , m. p. 161°). y-Diethylaminopropyl p-ami nobenzoate, a 
liquid {hydrochloride, a liquid ; j/icrate, m. p. 132° ; picrate of the 
corresponding acetyl derivative, m. p. 164—165°). N -^-Hydroxy- 
ethyl jnjrrolidine, a colourless liquid, b. p. 187--189° [picrate, m. p. 
96°; meihiodide) and the hydrochloride of the corresponding benzoate, 
m. p. 175° after softening at 170° ; the hydrochloride of the corre¬ 
sponding tropate is a transparent liquid. N-,3- Hydroxyethylpiper- 
idine picrate, yellow prisms, m. p. 100°, and meihiodide, colourless 
leaflets, m. p. 238° ; hydrochloride of the corresponding benzoate , 
m. p. 171—172°. N-P-7V opoxy ethyl piperidine hydrochloride, a colour¬ 
less liquid (hydrochloride of the corresponding acetyl derivative, m. p. 
168°). N-y-Hydroxypropylpiperidine, a colourless, rather viscous 
liquid, b. p. 228° (picrate, m. p. 63—64° ; meihiodide, m. p. 133°). 
N-y-Benzoxypropylpiperidine hydrochloride, m. p. 185°. N-y-T; rop- 

oxypropylpiperidine hydrorhloride, a liquid. Hydroxyethyleonline, a 
colourless liquid, b. p. 117—118°/13 mm. (the meihiodide and picrate 
are oily ; the unusually hygroscopic hydrochloride has m. p. about 
150°). $-Benzoxyethylconiine hydrochloride, a liquid. -y-Hydro* y- 

propylconiine hydrochloride, a colourless powder, m. p. 162—163°. 
N-y-Benzoxypropylconiine hydrochloride, m.p. 181—182.° N-$-Hydr- 
oxyethyldihydroi&oindole, OH*CH 2 *C 6 H 4 *CH 2 *NH*[CH] 2 *OH, a viscous 
liquid, b. p. 162— 164°/12 mm., (picrate, m. p. 125°; methiodide, m. p. 
130°). N-$-Benzoxyethyldihydroisoindole hydrochloride, m. p. 197° 
(the tropoyl derivative could not be obtained pure). N -y-Benzoxy- 
propyldihydroisoindole hydrochloride, leaflets, m. p. 178—179° (dc- 
comp.) ; the corresponding base is a liquid which cannot be distilled 
without decomposition. The latter when hydrolysed gives a base, 
long prisms, m. p. 63—64°, w r hich contains two atoms of 
hydrogen and one of oxygen more than the expected y-hydroxy- 
propyldihydro?soindole ; this is not attributable to the presence of 
firmly combined water of crystallisation, since the difference persists 
in the salts (hydrochloride, liquid ; plaiinichloride , long, yellow 
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needles, m. p. 123° ; picrate , coarse, lustrous crystals, m. p. 84°); 
the base, C n H 17 0 2 N, gives essentially a tri-p-nitrobenzoyl derivative, 
m. p. 116—118°, which was not obtained in a perfectly homogeneous 
condition. 'N-fi-Hydroxyethyltetrahydroisoquinoline, a colourless, 
somewhat viscous liquid, b. p. 164—166°/12 mm. ( picrate , a liquid; 
methiodide, lustrous leaflets, m. p. 147°). N -$-Benzoxyethyltetra- 
hydroi&oquinoline hydrochloride, m. p. 177—178°. N -y-Hydroxy- 
propyltetrahydroisoquinoline, a transparent, viscous liquid, b. p. 
197°/]3 mm. (hydrochloride, m. p. 151—152° ; picrate , a liquid; 
methiodide, m. p. 132°). ’N-y-Benzoxyethyltctrahydroisoquinolivc 
hydrochloride, m. p. 191° ; the hydrochlorides of the tropic deriv¬ 
atives of p-hydroxyethyl- and y-hydroxypropyl-tetrahydro?so- 
quinolines are solid but exceedingly hygroscopic. H. W. 

Hexamethyleneimine and its Behaviour on Oxidation. 

Friedrich Schmidt (Ber., 1922, 55, [J3], 1584—1591).—Attempts 
are described to convert hoxamethvleneimine into hexamethine- 

ch-ch:ch x 

i m ine, 11 /NH, the 1 atter being req uired for the comparison 

ch-ch:ch/ 

of its properties with those of i//-aniline (Schmidt, this vol., i, 777). 
The isolation of the product has not, however, been effected, 
a-picoline being obtained in its place. A greatly improved method 
for • the preparation of hexamethyleneimine is described and the 
substance has been more fully investigated. 

Ethyl suberate is converted directly by an excess of hydrazine 
hydiate into suberdihydrazide, m. p. i85—186°, from which (when 
perfectly pure material is used) the corresponding di-azide, m. p. 
26°, is readily produced. The dry azide is transformed by perfectly 
dry ethyl alcohol into the ethyl urethane (if somewhat moist azide 

is employed hexamethylenecarbamide, [CH 2 ] 6 <^^^CO, and the 

compound C0(NH*[CH 2 ] G *NH*C0 2 Et) 2 are also produced, the latter 
of which is gelatinous and greatly complicates filtration). The 
action of concentrated hydrochloric acid on the urethane gives 
hexamethylenediamine hydrochloride. Alternatively, the azide 
is decomposed by ebullition of its solution in anhydrous ether 
into hexamelhylenedicarbimide, C 6 H 12 (N!CO) 2 , a colourless liquid, 
b. p. 255°, which is readily converted by concentrated hydrochloric 
acid into carbon dioxide and hexamethylenediamine hydrochloride. 
The conversion of the diamine into the imine takes place with 
remarkable readiness, and is conveniently effected by heating the 
diamine hydrochloride in small portions over a free flame until local 
carbonisation begins to be observed ; the product is rendered alkaline 
and distilled with steam when the imine is volatilised, whereas the un¬ 
changed diamine is not volatile. Hexamethyleneimine is a colourless, 
mobile liquid with a strong odour of piperidine. It has b. p. 126— 
127°, d 15 0*829 [the picrate (described previously as a liquid) forms 
pale yellow crystals, m. p. 85° ; the hydrochloride is very hygroscopic, 
the platinichloride crystallises in pale yellow platelets, m. p. 191° 
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(decomp.), after softening and darkening at about 185° (von Braui* 
has described a monohydrate, m. p. 148°)]. The identity of hexa- 
methy]eneimine obtained in this manner with the product described 
by von Braun is placed beyond doubt by a comparison of the com¬ 
pletely methylated products. Acdylhexamethyhneimine is a colour¬ 
less liquid, b. p. 239—241°. 

The regulated oxidation of hexamethyleneimine is a problem of 
considerable difficulty; when dissolved in acetic acid and treated 
with silver acetate at 180° it gives a-picoline. H. W. 

Preparation of iV-Substituted 3-Dihalogenoxindoles. 

Robert STOLi.fi (D. R.-P., 341112; from Chem . Zentr ., 1922, ii, 
35—36; cf. A., 1921, i, 596).—A modification of an earlier patent 
whereby X-trihalogen acetyl derivatives of secondary alkylaryl- 
or diaryl-amines of the general formula NRR'^CCbCXg (R— 
alkyl or aryl, R'=.-aryl, X—halogen) are heated with alu¬ 
minium haloids. Ring formation takes place whereby the 
A-dihalogen oxindole derivative is formed with elimination of the 
corresponding hydrogen haloid, a halogen atom of the trihalogen 
acetyl group combining with the hydrogen in the ortho-position 
to the amino-group. 3-Dichloro-l-phenyloxindole is formed by the 
action of aluminium chloride on trichloroacetyldiphenylamine (from 
trichloroacetyl chloride and diphenylamine, m. p. 80°) in carbon 
disulphide solution at the ordinary temperature. By the action 
of alkalis on it 1 -yhenylisatin or sodium 1-phenylisatinate are 
obtained. Trichloroacetylmethylanilide (Spiegel and Spiegel, A., 
1907, i, 507, 508) gives with aluminium chloride, 3-dicMoro-l-methyl- 
oxindole. It has m. p. 145° after recrystallisation from methyl 
alcohol. G. W. R. 


Benzopolymethylene Compounds. V. Synthesis of a- 
Anthrapyridine [Naphthazine] from Tetralin [Tetra- 
hydronaphthalene], Julius von Braun and Heinrich Gruber 
(Ber., 1922, 55, \B], 1710—1717).— ar- p-Tetrahydronaphthylamine 
is converted by glycerol, concentrated sulphuric acid, and nitro¬ 
benzene into a mixture of 5:6- and 6 : 7 -tetramethylenequinolines 
[7:8:9: lO^telrahydro-^-naphlhaquiTwline (I) and 6:7:8: 9 -tetra- 


hydronaphthazine (II) ] 
which can be separated 
from one another by 
taking advantage of their 
widely differing solubili¬ 
ties in hot ethyl alcohol. 
The former is a colourless 
crystalline substance, 


cApuauio uu cuu . juc rvywruvrauriu,c y m. p. aiver aarKemng 

at 220°, picrate , m. p. 207°, and methiodide , m. p. 203°, are 
described. The constitution of the base is established by its 
dehydrogenation at 700° to (3-napthaquinoline, m. p. 91—92°. 


/\ 


CH 2 II 

ch 2 n 

h^YY* 

CH 2 Y/Y X | 

HO , 'I 

U2 \/\Z 

OH 'I 1 

CB ~K/\z\z 

ch 2 

ch 2 

(I-) 

(II) 

m. p. 158°, b. p. 

183—185712 mm., 
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6:7:8: 9-Tetrahydronaphthazine is a colourless, crystalline sub¬ 
stance, m. p. 71—72°, b. p. 187°/11 mm. It gives a hydrochloride , 
pale yellow needles, m. p. 177°, a picrate , m. p. 269*5°, and a meth- 
iodide, m.p. 187°. The base is dehydrogenated at 720° tonaphthazine, 
colourless crystals, m. p. 114°, b. p. 200—250°/14 mm. The corre¬ 
sponding hydrochloride , intensely yellow crystals, m. p. 196—197° 
after softening at 191°, the picrate , m. p. 258° after darkening at 
229°, and the methiodide , m. p. 225—226°, are described. The 
base is oxidised by chromic acid in warm glacial acetic acid solution 

to naphthazinequinone, C 6 H 4 <^qq^)C 5 H 3 N, long, yellow needles, 

m. p. 280°. Treatment of naphthazine with tin and concentrated 
hydrochloric acid effects hydrogenation of the pyridine nucleus, 

thus giving 1:2:3: 4:~tetrahydronaphthazine , C 6 H 4 <^Qg^C 5 H 7 N, 

lustrous leaflets, m.p. 149°. The hydrochloride .has m. p. 229°. 
The secondary nature of the base is established by its smooth 
conversion into a n^raso-derivative, golden-yellow leaflets, m. p. 
129°. H. W. 

Iodo-derivatives of Pyrrole. Antonio Pieroni (Atti R. 
Accad. Lincei, 1922, [v], 31, i, 321—323)/—When treated with 
aqueous potassium hydroxide and iodine, pyrrole-3-carboxylic acid, 
acetyl- and benzoyl-pyrroles, and indole-2- and indole-3-carboxylic 
acids undergo iodination, yielding various products in each case. In 
presence of the required proportion of iodine dissolved in potassium 
iodide solution and of excess of the alkali, either pyrrole or pyrrole- 
2-carboxylic acid yields principally tetraiodopyrrole and hepta- 

ci —ck y ci:ci 

iododipyrryl , || I , which crystallises in silvery 

CI-NH X X N-CI ? 

needles, has the normal molecular weight in freezing glacial acetic acid, 
and decomposes with emission of violet vapour at 166—173°. A 
blackish-blue powder is also formed in the reaction; this is a product 
of the condensation and de-iodination of tetraiodopyrrole and when 
washed with ether gives a residual compound, which contains iodine, 
exhibits physical properties similar to those of indigotin, and is 
being investigated further. The above formation of heptaiododi- 
pyrryl indicates that, in alkaline solution, tetraiodopyrrole exists in 

sCI'.CI ,CH-CI 

the tautomeric forms, NH^ I and N\ u 

x ci:ci x ci 2 -ci 

Both the tetra- and the hepta-iodo-compounds react in alkaline 
solution with diazonium salts and with p-bromophenylazoxy- 
carbonamide, whilst on reduction in either neutral or alkaline 
media they yield an oily product which gives a vapour capable of 
reddening a pine splinter moistened with hydrochloric acid and 
readily loses part of its iodine to form a black powder insoluble in 
ordinary solvents. T. H. P. 
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Influence of Substituents on the Formation and Stability 
of Heterocyclic Compounds. 1. Hydantoins. Christopher 
Kelk Ingold, Shinichi Sako, and Jocelyn Field Thorpe 
(T., 1922, 121, 1177—1198). 


CO oc 


c:c 



Indigoid Dyes of the Phenanthrene and Indene Series. 

P. Friedlander, Walter Herzog, and G. von Voss {Ber. t 1922, 
55, [5], 1591—1596).—“ 2 -Thionaphthen- 
9-pkenanthreneindigo ” [10-oxy-9-oxythio- 
naphthenyl-6-oxyph enanthrene ] (annexed 

formula), dark violet, almost black crystals, 
is readily prepared by the addition of a few 
drops of concentrated hydrochloric acid to a 
boiling solution of 3-hydroxythionaphthen 
and phenanthraquinone in acetic acid. It 
gives dull violet shades from a yellow vat 
on the textile fibres. The diacetyl com¬ 
pound of the leuco-derivative is described. The dye is remarkable 
for its stability towards boiling solutions of alkali. For purposes 
of comparison, the analogously composed 8-oxy-7-oxythionaph- 
1henylacenaphthene (A., 1908, i, 674) has been examined in this 
v — v respect; it is found to be decomposed with far 
HOC—greater readiness into thiosalicylic acid and ace- 
|| —v naphthenon e-7 -aldehyde [annexed formula), m. p. 

CHOC—/ 163° [ phenylhydrazone , m. p. 170° (deeomp.), 

^^ methyl ether , colourless needles, phenylhydrazone 
of the methyl ether , yellow needles, m. p. 172°]. 

Somewhat unexpectedly, p-ketohydrindene is found to condense 
with two molecular proportions of p-nitrobenzaldehyde to give 
the compound C 22 H 14 0 5 N 2 , and similarly with p-hydroxybenz- 
aldehyde, giving the substance C 23 H 16 0 3 , lustrous, yellow needles, 
m. p. about 265° (decomp.). It reacts, however, with a single 
proportion of a-isatin chloride to yield “ 2-indole-Y-indaneindigo ” 
\2-indoxyl-l-indam-2-on*] which is also produced from p-keto- 
hydrindene and a-isatinanilide in the presence of acetic anhydride. 
The dye is decomposed with great difficulty by solutions of alkali; 
it gives very intense, dark bordeaux shades on wool from a pale 
yellow hyposulphite vat. The composition of the dye is confirmed 
by the analysis of the similar product , C 17 H 9 0 2 NBr 2 , from p-keto- 
hydrindene and r dibromoisatin chloride. Thionaphthenquinone- 
2-aniland P-ketohydrindene give “ 2-thionaphthen-Y-indaneindigo ” 

[2-oxythionaphthenyl- 1 -indank-2-one\ C 6 H 4 <f ^pNc.-C^^H ')CH 0 , 

reddish-violet crystals, which dye the textile fibres from a yellow 
vat in redder shades than the corresponding indole dye. Similarly, 
thionaphthenquinone-2-anil and ocy-indanedione yield “ 2-lhio- 
naphthen-2'-indoneindigo” [2- oxythionaphthenyl-2-indane -1:3 -dione ], 

C 6 H 4 <^g^^>C.’C^Q^>C 6 H 4 , slender, reddish-violet needles. H. W. 
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1 : l'-Diphenylindigotin. P. Friedlander and K. Kraz 
{Ber., 1922, 55, [JB], 1597—1607).—1 : l'-Dimethylindigotin (A., 
1912, i, 727) differs from the parent substance in its ready solubility 
in the customary indifferent media, its more basic character, its 
marked green shade, and its relative instability towards alkalis 
and acids. In 1 : 1'-diphenylindigotin, the presence of aromatic 
residues united to the nitrogen atoms so lessens the stability of 
the molecule that the substance has no value as a vat dye. The 
shade is also displaced markedly towards the green, but not to 
so great an extent as with the methyl derivative. 

A-Phenylanthranilic acid is converted by hot formaldehyde 

.CO —o 

solution (30%) into the so-called formalide , C 6 H 4 <^ I , 

x NPk-CH 2 

large, pale pink plates, m. p. 89°, which is transformed by a cold, 
concentrated solution of potassium cyanide into the nitrile , 
C0 2 H # C 6 H 4 *NPh*CH 2 'CN, pale yellow, prismatic crystals, m. p. 
133—134°; the latter is converted by concentrated sodium 
hydroxide solution into N-diphenylglycine- o -carboxylic acid , 
C0 2 H-C 6 H 4 -NPh-CH 2 -C0 2 H, pale yellow prisms, m. p. 160—163° 
(evolution of carbon dioxide); the corresponding methyl and ethyl 
esters could not be caused to solidify. Similarly, JV-p-chloro- 
ph$nylanthranilic acid is transformed successively into the formalide, 
long, almost colourless crystals, m. p. 131—132°, the nitrile , prisms, 
m. p. 146—148°, and p-chloro-N-diphenylglycine-o-carboxylic acid , 
pale yellow crystals, m. p. 184—186°. 

Diphenylglycine-o-carboxylic acid loses carbon dioxide when 
heated with sodium acetate and acetic anhydride, and the product, 
after being hydrolysed with sodium hydroxide, consists essentially 


of \-phenylindoxyl, C 6 H 4 <^~ V ~ ; ^CH, which, however, could not 

\-NPh-/ 

be caused to crystallise. A similar product is obtained from 
diphenylglycine-o-carboxylic acid and sodium hj^droxide at 
190—200°. The crystalline sodium salt of phenylindoxyl also gives 
a non-crystalline phenylindoxyl when treated with ammonium 
chloride. The action of sodium alkyloxide on methyl diphenylglycine- 
o-carboxylate gives methyl phenylindoxylate , pale yellow crystals, 
m. p. 114—115°; the corresponding ethyl ester has m. p. 75—76°. 
Although, however, phenylindoxyl could not be isolated in the 
homogeneous condition, its presence in the crude products is 
established by the isolation of 4 -chlorophenylindoxyl, long, yellow 
prisms, m. p. 110—111 0 , by the similar treatment of the p-chloro- 
acid. In general, the reactivity of phenylindoxyl (and chloro¬ 
phenylindoxyl) is less than that of the parent substance; thus 
it could not be condensed with isatin or isatinanilide. With 
p-nitrosodimethylaniline, on the other hand, it gives l-phenyl- 

/ C0 \ 

isatin-2-p-dimethylaminoanil, C 6 H 4 <^^p^^>CIN*C 6 H 4 'NMe 2 , prisms, 
m. p. 173°. The latter is converted by 3-hydroxythionaphthen in 



i. 766 


ABSTRACTS OR CHEMICAL PAPERS. 


the presence of acetic anhydride into 2'-l’phenylindoxyl-2-thio- 
naphthen-3'-one, C 6 H 4 <^p^ \ C!C ^^^C 6 H 4 , dark red needles. 


j^-Phenylisatin, red needles, m. p. 135—136°, is prepared from 
phenylindoxyl through the anilide or by direct oxidation of its 
solution in alcohol and acetic acid with solid ferric chloride; it is 


also obtained smoothly by the gradual addition of dilute nitric 
acid to a solution of diphenylindigotin in glacial acetic acid. Boiling 
sodium hydroxide solution converts phenylisatin into acridine- 
5-carboxylic acid. Equivalent quantities of 1-phenylisatin and 
indoxyl react with the formation of 'N-phenyliridirubin, needles, 
m. p. 238°; 3'-l-phenylindoxyl-2-thionaphthen-3-o?ie y 


NPh/^ 6 ^ 4 ^ C/C! /CO\ C H 

iNrn \_CO-/ \s-/ 6 4 ’ 


long, red needles, is prepared from phenylisatin and 3-hydroxy - 
thionaphthen. In a similar manner, 4 -chlorophenylindoxyl is 
converted into 4 -chlorophenylisatin, yellow needles, m. p. 197—198° ; 
sodium 4:-chloropkenylisatinale is also described. 

1 : 1' -Diphenylindigotin , almost black, lustrous plates, is most 
conveniently prepared by the oxidation of 1-phenylindoxyl by 
potassium ferricyanide in faintly alkaline solution. The correspond¬ 
ing 1 : l'-di-p-chlorophenylindigotin is scarcely distinguishable in 
shade and properties from the chlorine-free dye. H. W. 


Constitution of certain Polypyrroles. Antonio Pieroni 
and Aldo Moggi (Atti Ji. Accad. Lined , 1922, [vj, 31, i, 381 — 
385).— Since p-bromobenzeneazoxycarboxylamide reacts readily 
with pyrrole and many of its derivatives to form the compound 


/ /C(N:N*C 6 H 4 Br) :CH 
\C(N:N-C 6 H 4 Br):CH’ 


it serves as a reagent for the detection of the pyrrole nucleus. 
Quantitative investigation of the action of this reagent on tripyrrole 
(cf. Dennstedt, A., 1887, 598; 1888, 849; 1889, 400; 1894, i, 259) 
shows that the latter contains in its molecule at least two pyrrole 
nuclei connected at the 2- or 5-position with a third nucleus. Con¬ 
sequently, the formulae ascribed to tripyrrole by Dennstedt and 
Voigtlander (A., 1894, i, 259) and by Tschelincev, Tronov, and 
Voskresenski (A., 1915, i, 1008) cannot be accepted. Further, 
the ready decomposition of tripyrrole into indole, pyrrole, and 


CH- 

—CH CH 2 — 

-ch 2 

CH— 

—CH 

|| 

II 1 

1 

II 

II 

CH 

C—CH 

CH- 

-C 

CH 


ammonia when heated in¬ 
dicates that the third 
nucleus is a pyrrolidine 
nucleus, and this indi¬ 


cation is confirmed by 
the observation that oxi¬ 


dation of tripyrrole by means of potassium dichromate and 
sulphuric acid results in the formation of succinic acid. The 
conclusion is drawn that tripyrrole has the annexed formula. 



ORGANIC CHEMISTRY. 


i. 767 


As regards hydroxy dipyrrole, C 8 H 8 ON 2 , it is found that this 
compound yields pyrrole-2-carboxylic acid when treated with 
permanganate, forms succinic acid when oxidised with potassium 
dichromate and sulphuric acid, and gives 2 : 5-di-p-bromobenzene- 
azopyrrole in the proportion corresponding with one pyrrole nucleus 
in the molecule when treated with p-bromobenzeneazoxycarb- 
oxylamide. The constitution is. therefore, probably 

CH*ChL /JH-CH CH-CTL 

II V-CC I! or || | 

CH-NH/ x NHOOH CH-NH x x N—(JO 

T. II. P. 


Colour Isomerism and Salt Formation with Iminoviol- 
uric Acids. II. I. Lifschitz [and, in part, B. B. Hepner] 
(Ber., 1922, 55, [B], 1619—1631).—A further series Of iminovioluric 
acids has been prepared and their chromoisomerism investigated. 
These metal-free compounds show in every detail the peculiarities 
which have been observed with the polychromic salts of ordinary 
violurie acid and related oximino-ketones. Whilst the violuric 
‘acids are all colourless, the iminovioluric acids are not merely 
coloured, but also give an absorption spectrum completely analo¬ 
gous. to that of the violurates, whereas the salts with acids absorb 
similarly to the free violuric acids. Like the violurates, the 
iminovioluric acids exist in differently coloured modifications 
which in certain cases can be transformed reversibly into one 
another. It appears, therefore, that the existence of variochromic 
phenomena in the case of the violurates and analogous oximino- 
ketone sails does not depend on the presence of a metallic atom 
or an external base. It is only necessary that salt formation should 
occur such as exists in the iminovioluric acids which may be 
regarded as internal ammonium salts. As is to be expected, the 
iminovioluric acids behave as typical amphoteric electrolytes. 
The colour and variochromism of the violurates cannot be explained 
by their electrolytic character, but only by the arrangement of 
the subsidiary valencies, thus : 


/NR-CO\ 

(JO< >C N or 

\NR-C/ \o 

\NH H/ u 


/Nil-COX 

CO( >0 NO 

\Nll-C 

\NH, 


CIS 

NR-CO OH 

oo / )>c:n 

x nr -c:nh 

trans 

The optical data show that the coloured forms of the acids all 
belong to the c?\s-series; the colour depends on the presence of the 



i. 768 


ABSTRACTS OF CHEMICAL PAPERS. 


imino-group in the 4-position. They are all internal salts and 
only bimolar salts to a very slight degree. The trans-structure 
is characteristic of the unstable colourless forms which are permanent 
in the acid salts and are directly comparable with the colourless, 
free violuric acids. 

4-Imino-2 : 6-diketo-l : 3-diethylhcxahydropyrimidine, colour¬ 
less crystals, m. p. 127°, is conveniently prepared by heating 
diethylcarbamide with cyanoacetic acid and acetic anhydride and 
treatment of the product with sodium hydroxide. It is trans¬ 
formed by nitrous acid into diethyliminoviolvric acid, 


m /NEt CO \ 
^ u \NEt-C(NH)/ 


c:n-oh, 


dark red needles which become blue when heated cautiously at 
90°. It forms colourless salts with strong acids, of which the 
hygroscopic hydrochloride and sulphate and the hydrohromide have 
been examined. With bases it gives yellow, unstable salts which 
cannot be isolated in the pure condition ( lithium and sodium salts) 
and very stable red salts (. sodium and potassium). 

Cvanoacetylphenylcarbamide, NHPh<X)*NH<X)<JH 2 <3N, m. p. 
198 , is conveniently prepared by the condensation of phenylcarb- 
amide with cyanoacetic acid in the presence of acetic anhydride. 
It is converted by potassium hydroxide solution (50%) into 4- 
imino-3-phenylbarbituric acid , leaflets, which does not melt below 
230°, which yields 4:-imino-3-phenylvioluric acid , 


CO 


/NH-CO\ 

\NPh-C(NH)/ 


CIN-OH ; 


the latter exists in two forms, red needles and bluish-violet crystals, 
the former of which is the more stable at the atmospheric tempera¬ 
ture. A pure blue variety was also obtained incidentally during 
an attempt to isolate the quinine salt. Iminophenylvioluric 
acid gives colourless salts with acids and coloured, somewhat 
unstable metallic salts which usually contain alcohol or water of 
crystallisation (the sodium , potassium , and silver salts are described). 

The action of nitrous acid on 4-imino-6-keto-2-methoxytetra- 
hydropyrimidine leads to the formation of mcthyliminoixovioluric 


acid , OMe-C 


/NH-CO\ 

\N-C(NH)/ 


C!N*OH, pale red to carmine-red crystals 


( ?+H 2 0), which are remarkably stable towards rise of temperature. 
The red alkali salts, pink barium salt, bluish-violet silver salt and 


tile-red silver ammonium salt are described. The hydrochloride 


was prepared. Methylation of the pyrimidine and subsequent 


treatment with sodium nitrite and acetic acid gives dimethyl- 
iminozsovioluric acid, which has been 


obtained in violet, blue, bluish-green, green, and wine-red modifica¬ 
tions. The behaviour of the acid toward bases and mineral acids 


is precisely similar to that of the iminovioluric acids described 
previously. H. W. 
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Aminoazo-, Hydroxyazo-, and Hydrazo-compounds. 

G. Charrier ( Gazzetta , 1922, 52, i. 26]—277).—The author has 
shown (A., 1910, i, 287) that o-amino-compounds of the benzene 
and naphthalene series are transformed when heated into A'-aryl- 
benz- or naphtha-triazoles, o-diamines, and primary amines in accord¬ 
ance with the general scheme: 3NH 2 'Ar // \N^\Ar'^2Ar / ^N 3 *Ar'4- 
Ar // (NH 2 ) 2 +Ar'’NH 2 . It is now shown that a similar reaction is 
shown by o-aminoazobenzene, which decomposes at above 300° 
into 2-phenylbenztriazole, o-phenylenediamine, and aniline. The 
structure of o-aminoazobenzene. established by Witt (A., 1912, i, 
921) by means of its reduction, is confirmed by its conversion into 
o-hydroxy azoben zene. 

The synthesis of 2-p*aminophenyl-a(3-naphthatriazole has been 
effected in two w r ays * (1) p-nitrobenzeneazo-p-naphthylamine 

(Meldola and Hughes, T., 1891, 59, 372) is either heated or oxidised 
by means of chromic acid in acetic acid solution, the corresponding 
nitrotriazole thus obtained being then reduced; (2) p-naphthvl- 
amine is treated with p-acetylaminophenyldiazonium chloride, the 
resulting o-aminoazo-compound being then oxidised and deacetyl- 
,ated. This aminoarylnaphthatriazole is the first such compound 
which has been prepared. 

p- Acetylbenzeneazo- p-naphthylamine yields 2-p-acetylphenyl- 
ap-naphthatriazole when oxidised by means of chromic acid in 
acetic acid solution, but when heated it undergoes a more com¬ 
plex reaction, which appears to consist first of formation of the 
keto-triazole according to the scheme, 3NH 2 * c 10 h g -n:n-c g h 4 ac= 

2Cj 0 H 0 /^)N-C 6 H 4 Ac+C 10 H 6 (NH 2 ) 2 +NH.,-C 6 H 4 Ac ) followed by 

condensation of the ketotriazole with the naphthylenediamine to 
a compound, m. p. 288°, now being investigated. Oxidation of 
2-;>-aeetylphenyl-aP-naphthatriazole by means of alkaline perman¬ 
ganate solution appears to yield the tricarboxylic acid, vie. 2-p-carb- 
oxyphenylbenztriazole-4: 5-dicarboxylic acid, which loses water and 
carbon dioxide when fused, with formation of 2-phenyl-p-benz- 
lriazole-4 : 5-dicarbox^lic anhydride : 



- Ns 


- N / 


_AT 

/ ^ \ 


>N-C.H.Ac 


co 2 h\/ 


N*C 6 H 4 *00 2 H 




l-p-Aminobenzeazo-(5-naphthol, prepared by treating p-naphthol 
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in alkaline solution with p-acetylaminobenzenediazonium chloride 
and hydrolysing the resulting acetyl derivative, is a stable com¬ 
pound and, when subjected to the action of alkyl sulphates in 
presence of excess of alkali, undergoes etherification at the naph- 
tholic hydroxyl. The ethers thus formed are obtained as dense, 
impure oils, and react with acids giving crystalline salts which 
contain three univalent acid residues (X) and have probably the 
general formula, ✓— v 

^NINHX—/ \NH s X 

I^Y^p-ORHX 

By diazotisation p-aminobenzeneazo-p-naphthol may be converted 
into the corresponding p-hydroxyazo-compound. Since p-amino- 
benzeneazo-P-naphthol hydrochloride is pale red whereas the free 
base is deep brownish-red with a cantharides-green, metallic 
lustre, it is supposed that the base has the quinonoid structure 

OH*C 10 Hg'NH*N^(^ NH, and is hence p-benzoquinonimide- 

p-hydroxy-a-naphthylhydrazone, and that the salt has the formula 

oh-c 10 h 8 -n:n- <_> -nh 3 ci. 

The'following compounds have also been prepared* 9- 0 -, 9-m-, 
and 9-p-nitrobenzeneazo-10-phenanthrols, 9-p-bromobenzeneazo 
10-phenanthiol, and 9-pacetylbenzeneazo-10-phenanthrol. These 
compounds may be obtained either by the action 

OH_N.NAr G f diazonium salts on 10-phenanthrol or by 

_/ \_ the action of the arylhydrazine hydrochloride 

/ \_/ \ on phenanthraquinone, the latter reaction giving 

\_/ \_/ first the arylhydrazone, which rapidly undergoes 

transformation into the hydroxy azo-compound. 
They crystallise well, are highly sta ble, dissolve in concentrated 
sulphuric acid giving red dish-violet solutions, and have the annexed 
general formula. 

Acenaphthenequinone behaves like dibromoanthrone towards 
arylhydrazines, giving the arylhydrazones, whereas phenanthra¬ 
quinone gives hydroxyazo-compounds under similar conditions. 
Acenaphthenequinone 0 -, m-, and 7>mtrophenylhydrazones and 
p-acetylphenylhydrazone, prepared by treating the quinone in 
acetic acid solution with the hydrochlorides of the respective 
hydrazines, correspond with the general formula, 



[With C. Sala.J.—T he action of nitrous acid on o-aminoazo- 
benzene yields o-hydroxyazobenzene. 
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[With S. Viola.]— 2-ip-Aminophenyl-v.$-naphthatriazole, 

Ci 0 H 6 <^Nn-C 6 H 4 -NH 2 , 

X N X 

forms slender, straw-yellow crystals, m. p. 198—199°, and is rapidly 
turned brown by the action of air and light. It dissolves sparingly 
in dilute mineral acids, forming the corresponding salts, which 
are readily hydrolysed by water; the sulphate crystallises in 
minute, lustrous scales, p -Acelylaminobenzeneazo-$-naphthylamine 
forms slender, red needles with brow T nish-green, metallic reflexion, 
m. p. 203°. 

[With G. Crtppa.]— 2-p-Acetylphenyl-<x$-naphthalriazole, 

C 10 H / | >N-C 6 H 4 Ac, 

\ N / 

crystallises in slendei, straw-white needles, m. p. 185°, is a highly 
stable compound, and dissolves in concentrated sulphuric acid, 
giving an intense yellow solution. Its p -bromo phenylhydrazone, 
C 24 H 18 N 6 Br, forms, thin, lustrous, yellow leaflets, m. p. 215°, and 
is phototropic; its phenylhydrazone , pale yellow leaflets, m. p. 181°, 
darkening in the light; its oxime, microscopic, yellowish-white 
crystals, m. p. 253°, and the o-nitrophenylhydrazone, reddish- 
yellow leaflets, m. p. 180°. These arylhydrazones dissolve in con¬ 
centrated sulphuric acid, giving yellow colorations similar to that 
with the ketotriazole itself, but the oxime yields an almost colour¬ 
less solution. 

vie - 2 - p - Carboxyphenylbenztriazoh - 4 : 5 - dicarboxylic acid, 
C 16 H,0 6 N 3 , forms minute, white crystals, m. p. 291—292° (decomp.), 
decomposes carbonates, and is strongly acid to litmus in aqueous or 
aqueous-alcoholic solutions; the anhydride has m. p. 225—230° 
impure). 

p-Acetylbenzeneazo-fi-naphthylamine, obtained by the action of 
79 -ace tylbenzenediazonium chloride on (3-naphthylamine in alcoholic 
solution, crystallises in long, flat, intensely red needles, with 
brilliant metallic green lustre, m. p. 170°, and dissolves in concen¬ 
trated sulphuric acid with a deep wine-red coloration. It yields 
a p -bromophenylhydrazone, C^HggNgBr, bright red leaflets, m. p. 
217°; a phenylhydrazone, thin, garnet-red leaflets, m. p. 187°, 
giving a violet-blue solution in conoentiated sulphuric acid, and an 
oxime, which crystallises in dense, garnet-red prisms, m. p. 206°, 
and dissolves in concentrated sulphuric acid, giving a solution red 
by transmitted and indigo-blue by reflected light. 

[With C. Cortassa.] — p - Acetylaminobenzeneazo - p - naphthol, 
OH'C 10 H 6 # NIN*C 6 H 4 *NHAc, forms slender, bright red needles, m. p. 
259— 260°, and ghes a red solution in concentrated sulphuric acid, 
p-Aminobenzeneazo-$-naphthol, C 16 H 13 ON 3 , crystallises in reddish- 
brown needles with metallic or golden lustre, m. p. 159—160°, and 
forms a hydrochloride, C 16 H 13 0N 3 ,HC1, crystallising in slender, 
pale red needles with golden lustre and yielding a bright red powder. 
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The methyl ethei, C 17 H 1 -ON s , obtained by the action of methyl 
sulphate in large excess on the base in presence of 30% sodium 
hydroxide solution, forms a dense, reddish-brown oil. The ethyl 
ether forms a dense oil, and gives a nitrate , C ltj H 17 0N 3 ,3HN0 3 , 
crystallising in slender, metallic green needles, m. p. 95—96° 
(decomp.), and a hydrochloride , C 18 H 17 0N 3 ,3HC1, forming slender 
crystals with metallic green lustre, both salts being readily decom¬ 
posed by water; the ethyl ether is easily hydrolysed to p-amino - 
benzeneazo-p-naphthol 'when boiled with a dilute acid. 

[With L. Demichelts.] — 9-p~Bromobenzeneazo-lQ-phenanthrol , 
OH-Cj^g’NIN-Cg^Br, crystallises in small, bright red needles, 
m. p. 188°, 9-\)-acelylbehzeweazo-l0-'phehanthrol i 

oh-c 14 h 8 -in:n-c g h 4 Ac, 


in slender, brick-red needles, m. p. 219°; 9-o -vitrobenzcneazo- 

10-phevanthrol , C 20 H 13 O 3 N 3 , in slender, bright red, acicular crystals 
with golden lustre, m. p. 185°, giving a violet-red solution in concen¬ 
trated sulphuric acid; the S-m-isomcride in orange-ied needles, 
m. p. 196—197° (decomp ), and the d-p-isomeride in garnet-red, 
flat needles, m. p, 185°. r Jhe compound described by Hyde 
(A., 1899. i, 688) as phenanthraquinone p-nitrophcnylhydrazone has 
m. p. 245°. 


[With M. 
C 10 H 6 

azone, | 

GO- 


Spfira \ I . ]—A cenaphtheneqvinone o -v itrophenylhydr- 
/(I^N*NH*C 6 H 4 'N0 2 , crystallises in slender, lustrous, 


orange-red needles, m. p. 249°; the m-nitrophenylhydrazone forms 
golden-yellow needles, m p. 229—230°, the p-nitrophevylhydrazone , 
slender orange-red needles, m. p. 247°, and the p -acetylphenylhydr- 
azone, Co 0 H 14 0 2 N 2 , heavy, reddish-brown prisms, m p. 244—245°. 
All these hydrazones dissolve in concentrated sulphuric acid, giving 
t uby-red colorations. T. H. P. 


The Occurrence of Free Radicles in Chemical Reactions. 
The Radicles of the Basic Triphenylmethane Dyes. 

Heinrich Wleland, Egon Popper, and Hermann Seefried (Ber., 
1922, 55, [£], 1816—1834).—An experimental examination of the 
probability of the occurrence of free radicles during the course of 
simple chemical changes has been commenced. For example, in 
the case of phenzylazotriphenylmethane it is possible that decom¬ 
position occurs with the formation of nitrogen, triphenylmeihyl 
and phenyl (and that the two latter combine to a slight extent as 
shown by Gomberg with the formation of tetraphenylmethane). 
On the other hand, it is conceivable that the free valencies remain 
in mutual attraction and that combination between them occurs 
before the components separate as free radicles. 

The decomposition of phenylazotriphenylmethane has been 
studied in light petroleum, b. p. 90 —120°, xylene, and ethyl benzoate. 
In all cases it is found that nitrogen is evolved completely at a 
temperature considerably below the melting point of the compound 
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(80°). In all fissions, triphenylmethyl is produced ; it is identified 
by its spectrum, and its appearance in hot and cold solution, and is 
isolated after treatment with air or oxygen in the form of its 
peroxide. The varying yields attained their maximum in one 
experiment, in which 35% of the theoretically possible quantity 
was produced. The observations indicate beyond all doubt that 
the azo-compound decomposes with the formation of radicles. The 
fate of the phenyl radicle is less easily ascertained. Experimental 
confirmation of the obvious hypothesis that it becomes polymerised 
to diphenyl could not be obtained. It is shown, however, that phenyl 
is found as benzene (p-chlorophenyl as chlorobenzene and p-nitro- 
phenyl as nitrobenzene) at the conclusion of the reaction. The 
partner in the change which is poorer in hydrogen has not yet been 
identified. 

The observations have been extended to azo-compounds contain¬ 
ing the phenyl group and a group similar to those contained in the 
basic triphenylmethane dyes, for example, phenylazobis-p-dimethyl- 
aminotriphenylmethane, NPhINPh(C 6 H 4 *NMe 2 ) 2 . These substances 
with equal definiteness decomposed, with the formation of free 
radicles. It is very remarkable that bis-p-dimethylamino- and 
tri-p-dimethylamino-triphenylmethyl are scarcely more intensely 
coloured than triphenylmethyl itself. The radicles and their 
peroxides are very unstable. The observations are considered to 
bring important confirmation of the quinonoid structure of the 
triphenylmethane dyes. 

The following compounds do not'appear to have been described 
previously, p- Chlorophenylazotri-p-tolylmethane y from tri-p-tolyl 
chloromethane and p-chlorophenylhydrazine and subsequent 
oxidation of the product with bromine water, intensely yellow 
crystals, decomp. 116°. Phenylhydrazotri-p-anisylmethane , colour¬ 
less prisms, m. p. 154° (decomp.). Phenylazotri-p-anisylmethane , 
from the preceding compound and silver oxide, large yellow 
prisms, m. p. 106° (decomp.). Phenylhydrazobis-p-dimethylamino- 
triphenylmethane , colourless crystals, m. p. 170° (decomp.). 
Phcnylazobis-p-dimethylaminotriphenylmethane , a golden-yellow, 
crystalline powder, m. p. 120° (decomp.) Bis-'p-dimethylamino- 
triphenylmethyl peroxide , a colourless, amorphous solid which 
rapidly darkens and resinifies. 'p-Chlorophenylhydrazobis-p'-di- 
methylaminotriphenylmethane, colourless crystals, m. p. 124*5°. 
jy-CMorophenytozobis-p'-dimethylaminotriphenylamethane, slender, 
golden-yellow needles, decomp. 116°. Phevylkydrazolri-'p-dimethyl- 
aminophenylmethane , needles, m. p. 172° (decomp.). Phenylazotri-j*- 
dimethylaminophenylmethane, m. p. 150° (decomp.), p -Chloro- 
phenylhydrazotri-p'-dimethylaminophenylmethane , plates, m. p. 178° 
(decomp.). p-Chlorophenylazotri-p ' -dimethylaminophenylmethane , 
golden-yellow prisms, decomp. 142°. Phenylhydrazotri-p-aminol 
phenylmethane , colourless needles, m. p. 200° (decomp.) Pheny - 
azotri-p-aminophenylmeihane , small, golden-yellow needles, m. p. 
195° (decomp.), p Chlorophenylhydrazotri-p'-aminophenylmethane^ 

vol. cxxn. i. e e 
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colourless leaflets, m. p. 204° (decomp.), which is dehydrogenated 
with difficulty. H. W. 

Diazo-compounds. Angelo Angeli (Atti R. Accad . Lined , 
1922, [v], 31, i, 283—293).—The author criticises a number of 
statements made by Hantzsch and Reddelien (“ Die Diazover- 
bindungen,” 1921), especially from the point of view of priority, 
and states that no mention is made of some of his own work. 

T. H. P. 

The Azo-ester Reaction of Amines and Enols. Otto 
Diels (Ber., 1922, 55. [JB], 1524—1528; cf. Diels and Fritzsche, 
A., 1911, i, 957; Diels and Paquin, A., 1913, i, 839; Diels and 
Fischer, A., 1914, i, 989; Diels, A., 1921, i, 280).—Azodicarboxylic 
ester unites with amines to give additive compounds of three 
distinct types : (1) compounds in which the azo-ester is united 
to the aromatic nucleus [naphthylamine type], (2) compounds 
which are stable in themselves but are only attacked by reagents 
after fission into amine and azo-ester [aniline type], and (3) com¬ 
pounds which are decomposed by acids with production of formalde¬ 
hyde, hydrazo-ester and secondary base [dimethylaniline type]. 
The initial product in every case appears to have the constitution 
KHR'N(C0 2 Et)-NH-C0 2 Et, and reaction stops at this point 
with the aniline type. With the naphthylamine type* on the 
other hand, a sufficiently activated double bond or hydrogen atom 
appears to be present to enable the azo-ester to unite with the 
nucleus, thus giving, for example, NH 2 'C 10 H 6 *N(CO 2 Et)-NH*CO 2 Et. 
The constitution of the additive products derived from tertiary 
amines cannot yet be decided definitely; thus the compound with 
dimethylaniline may be formulated 

/N*C0 2 Et 

NMePh-CH 2 -N(C0 2 Et)-NH*C0 2 Et, NMe 2 Ph< I or 

x N-C0 9 Et 

CH 2 :NMePh-N(C0 2 Et) -NH-C0 2 Et. 

The hypothesis that the azo-ester action depends on the additive 
power of a sufficiently activated double bond or on the mobility 
of a hydrogen atom is greatly strengthened by the observation 
that enols, apparently without exception, combine with azo-esters. 
Thus methyl azodicarboxylate and ethyl aeetoacetate yield the 
compound OOMe-CHCCOgEtJ-NlCOaMeJ-NH-CO^e, m. p. 113°, and 
ethyl azodicarboxylate reacts readily with acetylacetone in the 
presence of potassium acetate, giving y-l$N'-dicarbethoxyhydrazino - 
acetylacetone, CH(C0Me) 2 *N(C0 2 Et)*KH*C0 2 Et, colourless, lustrous 
prisms, m. p. 123°. 

The previous hypothesis that azo-esters react only with aromatic 
amines is now abandoned owing to the observation that ethyl 
p-aminocrotona te combines with methyl azodicarboxylate to give 
the compound NH 2 -CMe:C(C0 2 Et)-N(00 2 Me)-NH-C0 2 Me, m. p. 140°. 

The communication is of a preliminary nature, the full experi¬ 
mental details being promised for a subsequent paper. H, W. 
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Decomposition of Benzyl Azide in Indifierent Media and 
in Malonic Ester. Theodor Curtius and Gustav Ehrhart 
(Ber ., 1922, 55, [B], 1559—1571).—Benzyl azide is decomposed 
when heated in xylene, but the stable residue, CH 2 Ph*NI, unlike 
that derived from benzenesulphonazide, is unable to combine with 
the hydrocarbon, which itself takes no further part in the chemical 
changes. Addition, however, does occur with substances such as 
ethyl malonate and ethyl methylmalonate, with production of 
ethyl benzylaminomalonate, CH(C0 2 Et) 2 *NH'CH 2 Ph, and ethyl 
benzylmethylaminomalonate. 

A modified process for the preparation of benzyl azide, 
b. p. 82'5 0 /16*5 mm., from benzyl chloride and sodium azide, is 
described in detail, the yield being 90% of that theoretically possible. 

Benzyl azide decomposes very slowly in the presence of boiling 
xylene, and the action is therefore effected under pressure in a specially 
designed glass autoclave at 170—180°. Dibenzylbenzoamidine , 
CH 2 Ph*N.‘CPh'NH*CH 2 Ph, a microcrystalline, feebly anisotropic 
substance, m. p. 106°, separates from the solvent [the corresponding 
sulphate, C 21 H 20 N 2 ,H 2 SO 4 , coarse, colourless plates, m. p. 233°, 
picrate, prisms, m. p. 254° (decomp.), and acetate , coarae platelets, 
m. p. 299° (decomp.), are described]; the constitution of the sub¬ 
stance is deduced from its hydrolysis by aqueous barium hydroxide 
solution at 120° to benzylamine and benzoic acid. The filtrate 
from the dibenzylbenzoamidine is distilled with steam, whereby 
tribenzylamine, m. p. 91°, is volatilised; the residue contains tetra- 

phenylpyrazine, and diphenylbenzylpyrrodiazole, 


.cPh:N 

CH 2 Ph.N< Cph;? i ,m. p. 229 . 


In a second experiment, in which 


the excess of xylene was immediately distilled and the total residue 
treated with steam and dissolved in ether, it was found possible 
to isolate benzylbenzylideneamine, CHPh!N*CH 2 Ph, b. p. 230°/20 
mm., whilst, on another occasion, the mother-liquors from the 
tetraphenylpyrazine and diphenylbenzylpyrrodiazole yielded a 
very small quantity of a substance, small needles, m. p. 186°, 
which gave benzaldehyde when gently warmed with acids and 
appeared to be a polymeric benzylbenzylideneamine, although the 
quantity of substance available was insufficient for an extended 
investigation. In the presence of boiling cymene, the decomposi¬ 
tion of benzyl azide follows much the same course, but tetraphenyl¬ 
pyrazine is produced in rather larger quantity. In the presence 
of dimethylaniline at 170—180°, tetraphenylpyrazine is not pro¬ 
duced, but more diphenylbenzylpyrrodiazole is obtained; the for¬ 
mation of dibenzylbenzamidine is not observed. The hypothesis is 
advanced that the initial decomposition of benzyl azide results in 
the production of the radicles CH 2 Ph*N! and (by loss of hydrazoic 
acid) Ph*CH:. Immediate union of these leads to the formation 
of benzylbenzylideneamine; addition of the residue, CH 2 Ph*NI, 
to the latter results in the production of dibenzylbenzamidine. 

e e2 
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The occurrence of diphenylbenzylpyrrodiazole seems to be coupled 
with that of tribenzylamine and can be explained in the following 
manner. The radicle CH 2 Ph*N! passes into its imino-form, 
CHPhINH, which loses two atoms of hydrogen, these being utilised 
in the reduction of two PhCH! residues. A new radicle, C*Ph!N # , 
thus arises from which the unsaturated residue, ~CPh!N*N!CPh~ 
is formed; combination of the latter with the radicle CH 2 Ph*NI 
yields diphenylbenzylpyrrodiazole. Tribenzylamine is formed in 
accordance with the scheme ; 2'CH 2 Ph+CH 2 Ph‘N!—►N(CH 2 Ph) 3 . 

The decomposition of benzyl azide in the presence of ethyl 
malonate at 170° differs from its reactions just described in that 
hydrazoic acid does not appear to be eliminated, and that com¬ 
plications caused by the occurrence of the radicle ICHPh are thus 
completely excluded. Reaction proceeds along simpler lines and 
results in the production of ethyl benzylaminomalonate, which, 
however, could not be isolated in the homogeneous condition. The 
hydrolysis of the crude ester by aqueous potassium hydroxide 
gives benzylaminomalonic acid, m. p. 115° (decomp.), whereas it 
yields benzylaminoacetic acid hydrochloride when treated with 
hyd r ochloric acid at 110°. Similarly, benzyl azide and ethyl 
methylmalonate react to form ethyl benzylaminomethylmaloimte , 
from which impure benzylaminomethylmalonic acid is derived (it 
evolves carbon dioxide at the atmospheric temperature). The 
crude ester is transformed by concentrated hydrochloric acid at 
120° into a -benzylaminopropionic acid hydrochloride , pale yellow, 
coarse, rectangular, anisotropic plates. H. W. 

The Action of Sulphuryl Azide on p-Xylene. Theodor 
Curtius and Friedrich Schmidt ( Ber ., 1922, 55, [J5], 1571—1581). 
—Sulphuryl azide is prepared in a not quite homogeneous con¬ 
dition by the action of sulphuryl chloride on finely divided, slightly 
moist sodium azide. In contrast to the azides of organic sulphonic 
acids, it is violently explosive, frequently without apparent cause. 
Its decomposition in ^-xylene solution ]3%) begins at about 70°, 
and is completed by very gradually raising the temperature of the 
solution during about a week and continuing the process until 
further evolution of gas does not occur from the briskly boiling 
mixture. The unusual course of the change is indicated by the 
evolution of large quantities of sulphur dioxide. After removal 
of the p-xylene, the residue is made alkaline and distilled with 
superheated steam. The mixture of bases is separated and dis¬ 
tilled, when a solid base (C, see below) separates from the distillate. 
This is removed, and two further bases (A and B) are isolated in 
the form of the picrates from the filtrate, which also yields a neutral 
substance, D. The work is rendered unusually difficult by the 
danger of the operations, the minimal yields of well-defined products 
and their close resemblance to one another. The actual substances 
isolated are the following. Base A , \f/-xylidine, C g H n N, a liquid 
Vitb an odour of pyridine, which gives a very t hygroscopic hydro - 
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chloride , a picrate, m. p. 152°, moderately soluble in alcohol or 
water, two platinichlorides, pale yellow crystals, m. p. 148°, and 
dark yellow crystals, m. p. 181°, respectively; a liquid base B t 
C 8 H 9 N, with pyridine-like odour, yields a non-hygroscopic hydro- 
chloride , m. p. 212—213°, a picrate, m. p. 239°, which is sparingly 
soluble in alcohol or water, and a platinichloride, plates, m. p. 260°; a 
solid, odourless, crystalline base, C , C 8 H 9 N, m. p. 112°, which gives 
a non-hygroscopic hydrochloride, m. p. 218°, a picrate, m. p. 218°, 
and two platinichlorides, pale yellow cystals, m. p. 242°, and dark 
yellow crystals, m. p. 181° : a neutral substance D, CgHgN, m. p. 85°. 

The constitution of the compounds C and D has not been eluci¬ 
dated. For the structure of A and B, the following hypothesis 

is advanced. Sulphury 1 azide 
decomposes initially into 
nitrogen and the residue 
:N-S0 2 -N:; the latter then com¬ 
bines with two molecules of 
p-xylene, giving the compound 
(annexed formula I). This is, 
however, unstable, and loses 
sulphur dioxide, with the production of the univalent radicle 
(annexed formula II). Two such radicles are unable to unite with 
onG another to yield a ditertiary hydrazine, and re-arrangement 
of hydrogen atoms consequently occurs between them in accordance 

with Wieland’s rule, thus leading 
to the production of the two 
compounds A and B (annexed 
formulae III and IV). The con¬ 
stitution of the compound poorer 
in hydrogen cannot be regarded as 
established definitely, since it is 
possible that the methyl groups 
play a part in the formation of the new ring; this possibility 
appears to be excluded in the case of i^-xylidine (III) by the 
observation (Schmidt, following abstract) that a completely 
analogous i^-aniline is produced from benzene under com¬ 
parable conditions. The addition of an imino-group to the 
benzene nucleus with the production of a three- and seven- 
membered ring has been observed previously in the case of nor- 
caradienecarboxylic acid. Additional evidence of the existence 
N 

of the /\ ring in t^-xylidine is adduced from the observation 
-G— C- 

that the substance is gradually decomposed by repeated evaporation 
with hydrochloric acid, with formation of ammonium chloride. 

H. W. 

Action of Sulphuryl Azide on Benzene. Friedrich 
Schmidt {Ber., 1922, 55, [2?], 1581—1583; cf. Curtius and Schmidt, 
preceding abstract).—Sulphuryl azide decomposes extremely 


CMe CMe 

HC/\CH /\CH 

HN <I I hn<«1 I 

HC\/CH \/CH 

CMe CMe 
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Me Me Me 
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slowly when dissolved in boiling benzene, so that continuous 
ebullition must be maintained for weeks to ensure the decomposi¬ 
tion of any considerable proportion of material. This drawback 
has been overcome by the construction of an autoclave of glass 
without any metallic contact which permits the boiling point of 
the solution to be raised to the requisite extent. The product is 
worked up in the manner described by Curtius and Schmidt in 
their observations with ^-xylene. Unexpectedly, the base obtained 
from the brown, humus-like product of the reaction is uniform: 
it has the composition C 6 H 7 N, and is termed \\i-aniline . It is quite 
distinct from the isomeric picolines. The yields are minimal, so 
that a complete examination of the new base is impossible. The 
observation that ammonium chloride is produced when it is re¬ 
peatedly evaporated with hydrochloric acid indicates the presence 
N 

of the /\ ring. The mechanism of the change is less obvious 
-C—C- 

than in the case of _p-xylene, since it has not been possible to isolate 
the “ anti-substance ” poorer in hydrogen. 

\l/-Aniline picrate has m. p. 163°. H. W. 

The Molecular Rearrangement of s-Bistriphenylmethyl- 
hydrazine. Julius Stieglitz and Ralph L. Brown (J. Amer. 
Chem . Soc ., 1922, 44, 1270—1292).—The authors have repeated 
and extended the work of Stieglitz and Senior (A., 1917, i, 97). In 
addition to aniline, which was again isolated after hydrolysing 
the products of rearrangement of bistriphenylmethylhydrazine 
caused by heating the substance with anhydrous zinc chloride 
at 300°, benzophenone was isolated and identified. Triphenyl- 
methylamine could not be found, but this substance itself under¬ 
goes decomposition when heated with zinc chloride, giving ammonia, 
phenyldiphenylenemethane, and triphenylmethane, and all these 
compounds were isolated from the material resulting from heating 
bistriphenylmethylhydrazine with zinc chloride. These results 
are taken as supporting the following scheme for the rearrangement 
of the hydrazine under the experimental conditions, 
CPh 3 'NH*NH'CPh 3 —►CPh 3 *NH 2 +CPh 8 'N; CPh 3 -N~->CPh 2 :NPh, 

the phenyliminobenzophenone thus formed being hydrolysed to 
aniline and benzophenone. Quantitative estimations showed that 
the amount of ammonia or triphenylmethylamine formed is of 
the order demanded by the above scheme. This series of changes 
is discussed from the electronic point of view, in which it is con¬ 
sidered that the rearrangement is the result of an intramolecular 
oxidation-reduction which involves a migration of electrons from 
the methyl carbon to the nitrogen. At the same time, a thermal 
decomposition proceeds, which is also an intramolecular oxidation- 
reduction, involving the migration of electrons from the nitrogen 
to the methyl carbon atom. 

It was found that when the rearrangement reaction was carried 
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out in air, phenol was obtained in quantity, but none was found 
when the action was carried out in an atmosphere of carbon dioxide. 
Tentatively, it is suggested that the formation of phenol is due 
to the capture of oxygen by escaping migrating phenyl radicles, 
and in support of this view it was found that the sum of the aniline 
and the phenol obtained was roughly equal to the amount of 
ammonia formed. Further, it was observed that when bistri- 
phenylmethylhydrazine is heated with zinc chloride in the absence 
of air there is no rearrangement to an aniline derivative, and there 
is thus a possibility that the rearrangement described above is 
the result of an oxidation reaction in which the oxygen of the air 
takes part. W. G. 

Hydrazines. XXV. A New Class of Ditertiary Aromatic 
Hydrazines. Heinrich Wieland and Albert Wecjker (Ber. y 
1922, 55, [J5], 1804—1815).—p-Phenylenediamines of all types are 
converted by oxidation in acid solution to quinonedi-immonium 
salts; the corresponding free bases which have a hydrogen atom 
attached to the imino-group are reduced by silver oxide or lead 
dioxide to the di-imines. The reaction is observed, not only with 
p-phenylenediamines but, in principle, with benzidines also. It has, 
however, been observed by Albert ( Dias ., Munich, 1916) that AA'- 
diphenylbenzidine behaves in a different manner, giving a product 
which resembles in composition but differs in molecular weight and 
properties from the di-imine. This reaction has now been studied 
more fully and extended to various substituted diphenylbenzidines. 
It is shown that, as in the case of diphenylamine, the primary product 
is a radicle with bivalent nitrogen which immediately polymerises 
to a hydrazine : 

2NHPh-C 6 H 4 O e H 4 -NHPh 

| NPh-C 6 H 4 -C 6 H 4 -NPh 

2NPh-C 6 H 4 -C 6 H 4 -NPh —► I I 

NPh-C 6 H 4 -C 6 H 4 -NPh 

The products of the reaction represent a new class of ditertiary 
aromatic hydrazines; in bromoform solution, they have the simple 
molecular weight corresponding with the formula, but are poly¬ 
merised in benzene solution. They are reduced by zinc dust and 
glacial acetic acid to the benzidines. The colourless bishydrazines 
dissociate in solution to the coloured radicles, and in this connexion 
the substituent in the para-position in the benzene nucleus exerts 
the same influence on the stability of the compound as was observed 
previously in the case of the tetra-arylhydrazines. Nitric oxide 
is absorbed readily by the coloured solutions. The radicles, when 
exposed to a high temperature for some time, exhibit the inter- 
molecular dissociation characteristic of substances containing 
bivalent nitrogen; the diarylamine is re-formed, whereas the sub¬ 
stance poorer in hydrogen has not been identified. 

[With T. J. Albert.] —AA'-diphenyl benzidine is oxidised by 
solid potassium permanganate in the presence of acetone or by 
silver oxide in the presence of pyridine to bisdiphenyldibiphenylene- 

e e* 
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hydrazine, a colourless solid which could not be caused to crystallise. 
It dissociates in boiling xylene into intensely coloured, brownish- 
red radicles which re-unite when the solution is cooled. Protracted 
heating leads to the production of amorphous substances which 
have not been investigated closely and WA r '-diphenylbenzidine. 
When dissolved in hot pyridine, it combines with nitric oxide, yield¬ 
ing diphenylbenzidinebisnitrosoamine,NO # NPh‘C 6 H4*C 6 H 4 *NPh*NO, 
m. p. 158—160° (decomp.), which loses nitric oxide when heated 
in boiling xylene and regenerates the radicle, which suffers further 
change to diphenylbenzidine. 

Phenyl-p-tolylamine is converted by sulphuric acid and sodium 
dichromate in glacial acetic acid solution and treatment of the 
product with bisulphite into NN'-di-p-tolylbenzidine, leaflets, m. p. 
233°, which is transformed into the bishy drazine, an amorphous 
compound, m. p. 205° (indefinite). The latter exhibits strongly- 
marked dissociation in boiling toluene, in which it ultimately 
becomes converted into di-p-tolylbenzidine. The addition of 
triphenylmethyl could not be effected. On the other hand, the 
substance unites readily with nitric oxide in the presence of pyridine 
at 90°, giving the dinitrosoamine of di-p-tolylhydrazine, slender, 
yellow needles, m. p. 188—191° (decomp.). Elimination of nitric 
oxide and production of di-p-tolylbenzidine occurs in the same 
manner as with the derivative of diphenylbenzidine. 

NN'-Di-p-anisylhydrazine , lustrous crystals, m. p. 226°, is most 
conveniently oxidised by silver oxide to the corresponding bis - 
hydrazine , an amorphous, pale-grey powder, m. p. 200° (indefinite). 
It dissociates more readily than the similar substances described 
above, thus giving an intensely green solution in warm benzene. 
At a moderate temperature, it adds nitric oxide with the formation 
of the bisniirosoamine . C 2G H 22 0 4 N 4 , small, yellow needles, m. p. 160° 
(decomp.) which loses nitric oxide when heated in boiling toluene. 

p-Chlorodiphenylamine, m. p. 74°, is prepared from p-chloro- 
acetanilide, bromobenzene, potassium carbonate, and copper 
powder in boiling nitrobenzene solution, and is converted in the 
usual manner into NN'-di-p-chlorophenylbenzidine , lustrous leaflets, 
m. p. 205°. Dehydrogenation of the latter by potassium per¬ 
manganate in the presence of acetone gives the corresponding 
bishydrazine , an amorphous substance, m. p. 230° (indefinite). 
Dissociation of this substance occurs in boiling toluene with the 
production of a brownish-red solution. The radicle is converted 
by nitric oxide into the bisnitrosoamine, pale yellow needles, m. p. 
193° (decomp.). 

[With Frl. E. Haas.] —Quinobenzidine (annexed formula) is con¬ 
verted by silver oxide in the presence of pyridine and anhydrous ether 


y—v y—\ jttt into the corresponding bishydr- 

O ' y—y y—v azine, a colourless, amorphous 

^ x y CH 2 powder, m. p. 172° (indefinite). 

tt r» pit /ChTptt The substance dissociates with 

22 22 difficulty; its solutions in boil¬ 

ing xylene are colourless, but coloured solutions are formed in 
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boiling ethyl benzoate. It is reduced by zinc dust and concentrated 
hydrochloric acid in the presence of glacial acetic acid to quino- 
benzidine. H. W, 

Physico-chemical Studies on Biological Reactions. 
II, Spectro-chemical Investigations on Amino-acids and 
Polypeptides. Paul Hirsch and Rudolf Kunze (Fermentjarech ., 
1922, 6 , 30—55).—By means of the Pulfrich refractometer and the 
L6we interferometer, the authors have investigated the refrac¬ 
tions of a number of amino-acids and polypeptides with the view of 
obtaining data by means of which scission of polypeptides or 
proteins into their constituent amino-acids, as well as the reverse 
reactions, may be investigated. T. H. P. 

The Natural Proteins. I. Behaviour of Chlorine Dioxide 
towards Organic Substances. Erich Schmidt and Karl 
Bra.unsdorf ( Ber ., 1922, 55, [jB], 1529—1534'; cf. Schmidt and 
Graumann, A., 1921, i, 912; Schmidt and Duysen, this vol., i, 206). 
—The behaviour of substances closely allied to the natural proteins 
towards chlorine dioxide has been investigated by the method 
described previously (Schmidt and Graumann, loc . cit.) except that 
it has been found advisable to alter the order of addition of the 
reagents in the final titration, 3 c.c. of 2-A 7 -sulphuric acid, followed 
by 1*5 c.c. of 2-A’-aqueous potassium iodide solution and 2—3 c.c, 
of water being run into the liquid in the given sequence. The sub¬ 
stances are considered to be stable towards the reagent when the 
chlorine dioxide content of the solution is not diminished by more 
than 2% after periods of twenty-four, forty-eight, or seventy-two 
hours. The following substances are stable : amino-acids and their 
derivatives (urethane, glycine, glycine hydrochloride, ethyl amino- 
acetate hydrochloride, aminoacetonitrile sulphate, glycineamide 
hydrochloride, phenylaminoacetic acid, hippurie acid, betaine, 
betaine hydrochloride, creatine, alanine, phenylalanine, valine, 
leucine and its hydrochloride, aspartic acid, asparagine, glutamic 
acid, serine, hydroxyproline, taurine, glycylglycine hydrochloride, 
leucylglycine, trigtycine); amines and their derivatives (tetra- 
methylenediamine hydrochloride, pentamethylenediamine hydro¬ 
chloride, a-aminopropane-p-ol oxalate, guanidine hydrochloride, 
tetramethylammonium chloride, choline hydrochloride); amides 
and their derivatives (acetamide, chloroacetamide, propionamide, 
phenylacetamide, 6-dimethyloxamide, carbamide, biuret, hydan- 
toin); imides (glutarimide, phthalimide); poly hydroxy-alcohols 
(ethylene glycol, glycerol, mannitol, carbohydrates, inositol); 
mono- and poly-basic acids, esters (acetic acid, chloroacetic 
acid, stearic acid, benzoic acid, oxalic acid, adipic acid, trilaurin, 
tristearin, a-crotonic acid, maleic acid and its anhydride, 
fumaric acid); hydroxy-acids, esters (ethyl lactate, tartaric, 
citric, and quinic acids); nitriles (acetonitrile, benzonitrile, suc- 
cinonitrile); cyclic compounds (benzene, naphthalene, cyclohexane, 
pyridine sulphate, quinoline hydrochloride, piperidine^ hydro- 

e e * 2 
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chloride, p-nitroanethole). The following substances are attacked 
by chlorine dioxide: amino-acids and derivatives (tyrosine, 
iVwbenzoyltyrosine, 3 : 4-dihydroxyphenylalanine, tryptophan, hist¬ 
idine hydrochloride, cystine); mono-and poly-hydroxyphenols; un¬ 
saturated carbon compounds (ci/cZohexene, allyl alcohol, anethole, 
cinnamyl alcohol, cinnamaldehyde, oleic acid, triolein, uric acid, 
furfuraldehyde, indole, p-methylindole); carbon-sulphur com¬ 
pounds (mercaptans, dialkyl disulphides, compounds such as 
thiocarbamide). 

Histologically, a solution of chlorine dioxide in acetic acid is 
found to be very useful for the removal of stains due to melanins 
from tissues without in the least affecting their anatomical features. 

H. W. 

Yeast-nucleic Acid. III. H. Steudel and E. Peiser 
(Z. physiol Chem ., 1922, 120, 292—295).—Guanylic acid can be 
obtained from yeast-nucleic acid when the sodium salt of the latter 
is treated with dilute sodium hydroxide solution. The guanylic acid 
portion of the molecule can thus be completely removed if the 
reaction takes place at the ordinary temperature. No guanylic 
acid is removed when the manipulation is carried out at 0°. 

s. s. z. 

The Dissolution of Gelatin. Fred Fairbrother and Enoch 
Swan (T., 1922,121, 1237—1244). 

The Sol-Gel Equilibrium in Protein Systems. Robert 
Herman Bogue (J. Amer. Chem. Soc ., 1922, 44, 1313—1322). 
—Viscosity-plasticity relations of solutions of gelatin of different 
concentrations and over a temperature range from 25° to 60° have 
been studied by measurements with a MacMichael torsional vis¬ 
cometer. The results indicate that gelatin in aqueous solution 
follows the laws of viscous flow at the higher temperatures and has 
the properties of plastic flow at lower temperatures. The transi¬ 
tion between the sol and gel form does not take place at any definite 
temperature, but extends throughout a rather indefinite period of 
temperature. Further it was found that, at a given temperature, 
the increase or decrease in viscosity with time was dependent on 
the hydrogen-ion concentration, the nature of the inorganic ions 
present, and the amount of hydiolysed protein in the system. It 
is considered that the viscosity of pure gelatin at any given 
hydrogen-ion concentration is inversely proportional to some 
function of the temperature, and that, at equilibrium, there 
will be some viscosity which will correspond with every point of 
temperature. W. G. 

The Structure of Elastic Gels. Robert Herman Bogue 
{J. Amer. Chem. Soc., 1922, 44, 1343—1356; cf. preceding ab¬ 
stract and Chem. Met. Eng., 1920, 23, 61).—The author restates 
his theory as to the catenary or fibrillar structure of gelatin-water 
systems and quotes further work and contemporary investigations 
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in support of this hypothesis and further postulates. According 
to this theory, the sol consists of slightly hydrated or swollen 
molecules united into short chains. When the temperature falls 
the threads increase in length and number, and their power of 
water absorption increases, resulting in an increase in viscosity. 
A solid jelly results when the relative volume occupied by the 
swollen molecular threads has become so great that freedom of 
motion is lost, and the adjacent heavily swollen aggregates cohere. 
The rigidity is dependent on the relative amount of free solvent 
in the interstices of the aggregates, and on the amount of sol¬ 
vent that has been taken up by the gelatin in a hydrated or 
imbibed condition. The resiliency or elasticity is dependent on 
the length and number of the catenary threads. Solution is the 
reverse of gelation and the swelling is determined by osmotic forces 
and the Donnan equilibrium. 

The results of a study of the influence of electrolytes, of varying 
hydrogen-ion concentration, and of the valency of the combining 
ion on several of the characteristic properties of gelatin, namely, 
swelling, viscosity, jelly consistency, foam, turbidity, and alcohol 
number, give additional support to the theory. Smith's data on 
mutarotation (cf. J. Ind. Eng. Chem., 1920, 12, 878) are in accord 
with the theoiy, as is Loeb’s occlusion theory. W. G. 

Action of Alum on Animal Glue. A. Gutbier, E. Sauer, 
and F. Schelling (Kolloid Z., 1922, 30, 376—395).—Treatment 
of glue by alum brings about two actions, a strong increase in the 
viscosity without any visible change and at a higher temperature 
in faintly acid solutions the formation of a precipitate. The addi¬ 
tion of alum to both bone and leather glue immediately reduces 
the colour. The sensitiveness of glue to alum varies with the 
different varieties, thus the viscosity of leather glue is increased 
by very small concentrations of alum, whilst very large concen¬ 
trations are necessary to give a noteworthy increase of viscosity 
with bone glue. At higher temperatures, in the case of leather 
glue there is a continuous decrease in the viscosity, depending on 
the concentration of the alum and the time during which the two 
substances have been in contact. Bone glue is much more stable 
than leather glue to high temperatures and to alum. The basic 
aluminium compounds and aluminium hydroxide which are present 
in colloidal form in alum solution have a specific action on glue, 
and, further, the hydrogen ion, due to hydrolysis, also has a specific 
action. Glue jellies mixed with alum on dialysis allow all the other 
constituents of the alum to be removed, but hold the aluminium 
back quantitatively. The precipitates produced during the clari¬ 
fication of glue by alum and phosphoric acid contain both glue and 
aluminium in varying proportions, and belong to the group of 
adsorption compounds; they have a considerable surface energy 
and consequently possess a great olarifying power. The more 
rapidly the precipitate forms, the greater is its clarifying power* 
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After a correctly carried out clarification, the glue contains only 
small quantities of aluminium, but it contains the whole of the 
acid added. The clarification of glue is accompanied always by a 
deterioration, as shown by the decrease in the viscosity. This 
is not due directly to the clarification process, but to secondary 
reactions. The acid added and the prolonged heating bring about 
hydrolysis which yields substances that are not glue-like. Leather 
glue is more sensitive than bone glue in this respect. J. F. S. 

The Composition of Silk Fibroin and its Structure. 

Emil Abderhalden (Z. physiol. Chem ., 1922, 120, 207—213).— 
One hundred parts of ash-free silk fibroin yielded 25 of d-alanine, 
2-5 of Z-leucine, 1*5 of phenylalanine, 1-8 of Z-serine. and 1 of 
Z-proline. Altogether 86*4% of the amino-acids were accounted 
for. The examination of products in the intermediate stages of the 
process of hydrolysis showed the presence of considerable quantities 
of d-alanyl-glycine anhydride m. p. 240—247°, [a] D —- 5*02°, small 
quantities of glycyl-Z-tyrosine anhydride, and a compound containing 
serine, d-alanine, and glycine. S. S. Z. 

The Protamines. R. Eberhard Gross (Z. physiol . Chem., 
1922, 120, 167—184).—When clupeine is heated for eighty minutes 
with 4 vol. % sulphuric acid at 160°, it loses the property of giving 
the biuret reaction. The hydrolysed product contains arginine, 
and monoamino-acids as well as a dipeptide-like compound consisting 
of a combination of at least two arginine molecules. By precipitat¬ 
ing with phosphotungstic acid in alcoholic solution, it is possible to 
separate free arginine from the arginine peptide. The author 
confirms Nelson-Gerhardt’s deduction (A., 1919, i, 503) that in 
clupeine the monoamino-acids are linked together. S. S. Z. 

The Poisonous Substance of Toads. Heinrich Wieland 
and Richard Alles (Ber., 1922, 55, [B],4789—1798 ; cf. Wieland 
and Weil, A.,1913,i,1343).—Further attempts to isolate the poisonous 
material from the skin of the toad have led to an unexpected result, 
since a more careful repetition of methods that were previously 
successful did not lead to the isolation of bufotalin. It now appears 
that this is not present as such, but is a product of the decomposition 
of the actual poison, bufotoxin, C 40 H 62 O n N 4 , m. p. 204—205° 
(decomp.). The isolation of the latter from the extract of the skins 
and from the secretions of the glands is described in detail. Bufo¬ 
toxin is readily reduced by hydrogen in alcoholic solution in the 
presence of palladium black to hydrobvfotoxin, C 40 H 04 O 11 N, slender 
needles, m. p. 187°. Bufotoxin is readily hydrolysed by mineral 
acids to bufotalein and suberylarginine ; the latter could not be 
caused to crystallise, but its composition is established by hydro¬ 
lysing it with more concentrated acid to suberic acid and arginine. 
The constitution of bufotoxin may be resolved as follows : 
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Its conversion into bufotalin is expressed by the scheme: 

^ 2 C® 37 ^ 6 }^'^^*^ 13 ®- 25 ^ 3 ^ 4 ~p 26 ^ 36®6 (bufotalin) + C 14 H 26 0 5 N 4> 
whereas its hydrolysis by dilute hydrochloric acid takes place 
in accordance with the equation: C 40 H 62 O n N 4 —► Cn 4 H 30 O 3 
(bufotalein) +C 14 H 26 0 5 N 4 +CH 3 -C0 2 H +H a O. 

Acetylbufotalin is converted by concentrated hydrochloric acid 
into acetylbufotalein, C 26 H 32 0 4 , which is identical with the product 
obtained by Wieland and Weil (loc. cit.) by the acetylation of 
bufotalein. Catalytic hydrogenation of acetylbufotalein in the 
presence of platinum black leads to the formation of acetylbufo- 
talan, C 26 H 40 O 4 , aggregates of needles, m. p. 165°. H. W. 

Physico-chemical Studies on Biological Reactions. I. 

Paul Hirsch (Fermentforsch., 1922, 6, 27—29).—The author is 
proposing to employ physico-chemical methods, particularly optical 
methods, for the investigation of the problems of enzymes and 
immuno-chemistry. T. H. P. 

Dependence of the Action of Succinodehydrogenase on 
Hydrogen-ion Concentration, Erik Ohlsson ( Skand. Arch. 
Physiol ., 1921, 41, 77—100 ; from Chem. Zentr ., 1922, i, 58 (cf. 
this voL, i, 792, and Widmark, A., i, 600).—Succinodehydrogenase 
prepared from horse muscle has as optimum conditions P H 8-7 and 
45°. Higher temperatures depress activity. The enzyme is inactive 
at 55°. The velocity of reaction is independent of the concentration 
of the reacting substances, provided they are present in minimal 
amount. G. W. R. 

The Reactions of the Arsines. II. Condensation of Aro¬ 
matic Primary Arsines with Aldehydes. Charles Shattuck 
Palmer and Roger Adams ( J . Amer. Ch^m. Soc ., 1922, 44,1356— 
1382; cf. A., 1921, i, 70).—Primary arylarsines and aldehydes 
react in three ways, depending on the conditions of the reaction, as 
follows :— 

(1) AsH 2 Ph + 2R-CHO =--= AsPh(CHR-OH) 2 . (2) AsH 2 Ph + 
4R-CHO = PhAs^^Q^AsPh 4- 2CH 2 R-OH. (3) 2AsH 2 Ph + 

2R-CHO = AsPhlAsPh 4- 2CH 2 R-OH. 

Aromatic primary arsines and aliphatic aldehydes condense in the 
presence of concentrated hydrochloric acid at room temperature 
to give compounds of the type AsPh(CHR*OH) 2 . With aromatic 
aldehydes, it is best to use dry hydrogen chloride, with or without 
a solvent. 

Details are given for preparing phenylarsinic acid and phenyl- 
arsine on a large scale, and from the latter the following compounds 


AcO- lC 21 H 31 -0-C0-[CH 2 ] 6 -C0-NH-C-NH-[CH 2 
(HO)HC- 

NH 
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are prepared. Phenylarsine has d % 1*349, nff 1*6082. Phenyl - 
di-cc-hydroxyethylarsine , AsPh(CHMe*OH) 2 , has b. p. 175—176°/22 
mm., d% 1*252, riff 1*5619, giving a platinicMoride , m. 4 p. 169— 
170°. Phenyldi-<x-hydroxy-n-propylar8ine , b. p. 196—197°/24 mm., 
dff JL*176, riff 1*5425 giving a platinichloride , m. p. 148—149°. 
Phenyldi-a-hydroxy-^-butylarsine, b. p. 187°/10 mm .,dff 1*116, 
riff 1*5271 giving a platinicMoride , m. p. 119—121°. Phenyl - 
di-x-hydroxyisovalerylarsine, b. p. 170°/6 mm., m. p. 62°, 1*079, 

riff 1*5202 giving a platinicMoride, m. p. 84—85°. Phenyldi- 
QL-hydroxy-n-heptylarsine, b. p. 263—264°/2 mm., dff 1*069, riff 
1*4650. Phenyldi-oL-hydroxy-p-chlorobenzylarsine , m. p. 164°. 
Phenyldi-x-hydroxy-p-methoxybenzylarsine , a yellow oil. Phenyldi- a- 
hydroxy-o-carbomethoxybenzylarsine, m. p. 145—147°. 

[With W* A. Carothers.]— p-CMorophenylarsine , m. p. 30*5— 
30*7°; b. p. 116733mm., 1597200 mm.; d% 1*507 ,riff 1*6143gives 
p-cMorophenyldi-u.-hydroxybenzylarsine , m. p. 218—218*5°, and 
p-chlorophenyldi-ai-hydroxyethylarsine , b. p. 183723 mm. ; dff 
1*336 * ri 25 1*5728. 

[With E. E. Parks.]— o -Chlorophenylarsine, b. p. 206°, dj& 1*519, 
riff 1*6250, obtained from o -chlorophenylarsinic acid , m. p. 186— 
187°, gives o-chlorophenyldi-<x-hydroxybenzylarsine, m. p. 146—147°. 

[With G. O. Burr.]— p-Tolylarsine, b. p. 113*5°/44 mm., m. p. 
20°, dff 1*295, riff 1*5891, gives p-lolyldi-<x-hydroxybenzylarsme, 
m. p., 208° and pdolyldi-^hydroxyethylarsine , b. p. 176—177°/22 mm., 
e^5 1*2331, riff 1*5570. 

[With J. S.JPierce.]— o-Tolylarsine, b. p. 121°/93 mm, d g 1*301; 
riff 1*5925, gives o-lolyldi-oi-hydroxybenzylarsine , m. p, 140° and 
o-tolyldi-ai-hydroxyethylarsine , b. p. 165°/21 mm, d % 1*244, riff 
1*5573. 

Many of these compounds oxidise slowly in the air with the 
formation of an arsinic acid and aldehyde. The process is more 
rapid in the presence of a solvent such as carbon tetrachloride. 
With oxidising agents, halogens, phosphorus pentachloride and 
phenylarsenious chloride these compounds behave exactly as if 
they were a mixture of phenylarsine and aldehyde. The aliphatic 
derivatives may be titrated quantitatively in ethereal solution with 
iodine, the following reaction occurring: C 6 H 6 As(CHR*OH) 2 + 
2I 2 —► AsPhI 2 +2HI+2R*CHO. 

The compounds form unstable additive products with halogen 
acids and stable additive compounds with chloroplatinic acid. 
They are decidedly stable towards reducing agents and towards 
certain dehydrating agents. They do not react with Grignard 
reagents. With certain dehydrating agents such as acetyl chloride, 
acetic anhydride, or even anhydrous hydrogen chloride, they react 
to give tetrahydro-l:4:2:5-dioxadiarsines as shown in equation (2) 
above. These compounds are also obtained directly from primary 
aromatic arsines and aldehydes by leaving the mixture for two days 
in the presence of anhydrous hydrogen chloride ; the following are 
^©scribed. 2: 5-Diphenyltetrahydro- 1:4:2 * 5-dioxadiarsine , b. p, 215 
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—216°/9 mm., 1*547, ri% 1*6522. 2 :5-Diphenyl-3:6-<timethyl- 
tetrahydro-l : 4:2: 5-dioxadiarsine, b. p. 257°/10 mm., 1*369, wg 
1*6332, giving a platinichloride, m. p. 130—131°, and a cuprichloride , 
m. p. 150—152°. 2: 5-Diphenyl- 3: 5-diethyltetrahydro- 1:4:2: 5-dioxa- 
diarsine , b. p. 212°/2mm., 1*336, ^^1*6217. 2:5-Diphenyl-3:6-di- 
n-propyltetrahydro-l : 4:2:S-dioxodiarsme,b.p. 241—242°/2 mm., d^ 

1 *297, wg 1 *5856. 2: 5-Diphenyl -3: 5-di-imbutyltetrahydro-l : 4:2:5- 
dioxadiarsine, b. p. 240°/16 mm., d^j 1*296, wg 1*5869, giving a 
platmichloride , m. p. 76—77°, and a cupricMoride, m. p. 78—79°. 

2 : 5-Diphenyl-3:5-difuryltetrahydro-l’A\2:5-dioxadiar8ine. The tetra- 
hydrodioxadiarsines oxidise in the air to give arylarsine oxides and 
aldehydes. With iodine and phosphorus pentachloride, products 
are obtained which might be expected from a mixture of arylarsine 
and aldehyde. 

The reaction of type (3) given above occurs when a mixture of 
an aromatic primary arsine and an aromatic aldehyde is left at room 
temperature without a catalyst or if the mixture is heated with or 
without a catalyst. W. G. 


Physiological Chemistry. 


Surface Reactions in Living Cells. 0. Warburg (Z. EleJc- 
trochem ., 1922, 28, 70—75).— The processes of breathing and assimi¬ 
lation by living cells has been investigated in the case of red blood - 
corpuscles, and bacterial and plant cells in various circumstances. The 
rate of oxidation of cystine, and that of assimilation, in the presence 
of narcotics has been investigated, and the quantity of narcotic 
determined, in the case of alcohols, urethanes, ketones, nitriles, and 
substituted earbamides, which is necessary to reduce the assimila¬ 
tion by 50%. The quantity of narcotic decreases rapidly from 
member to member in an homologous series, thus a solution of 
methyl alcohol containing 5 mols. per litre cuts down the breathing 
and assimilation by 50%, whilst 0*045 mol. per litre of amyl alcohol 
has the same effect. The f olio wing hypothesis of the surface action of 
living cells is put forward. The surface of the solid cell constituents 
is to be regarded as a mosaic of regions poor in iron and rich in iron, 
of which those poor in iron are the most abundant. Both the 
metal-containing and metal-free areas adsorb dissolved substances 
from the cell fluids, and in general to the same extent. Hydro¬ 
cyanic acid, on account of its affinity for the heavy metals, is mainly 
adsorbed on the metal-containing areas. Consequently the seat 
of the chemical processes, breathing and assimilation, is the iron- 
containing surface. When hydrocyanic acid is brought into a 
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living cell, its effect is to displace the reacting substances from the 
iron-containing regions and so stop assimilation and breathing. 
Very little hydrocyanic acid is sufficient to achieve this, since the 
metal-containing areas constitute only a small fraction of the whole 
surface. For the same reason, the displacement from the metal- 
containing areas leads to no noticeable reduction in the total amount 
of adsorbed substance. Consequently, the action of hydrocyanic 
acid depends on specific adsorption and displacement. Narcotics 
displace the reacting substances from both regions and to the same 
extent, and so stop breathing and assimilation, but in this case the 
whole surface must be covered with the displacing substance. The 
quantity of narcotic necessary to produce the same effect on assimi¬ 
lation and breathing is therefore extremely large in comparison 
with the amount of hydrocyanic acid. Hence it may be stated 
that the cause of the acceleration of reactions in living cells is the 
adsorption in iron-containing parts of the surface. J. F. S. 

The Role of Vitamins in the Chemistry of the Cell. 

W. R. Hess (Z. physiol. Ckem., 1922, 120, 277—280).—Polemical 
in reply to Abderhalden (this vol., i, 607). 

The Action of Whole Blood on Acids. Ernest Laurence 
Kennaway and James McIntosh {Biochem. J. t 1922, 16, 380— 
386).—If sulphuric acid (0*01A) containing 0*9% of sodium chloride 
be shaken with whole blood, and the mixture centrifuged, about 
80% of the acid is removed, so that it is no longer titrable in the 
fluid. If acid be added to plasma, the amount neutralised is 
approximately constant for a given amount of plasma, and does 
not vary with the amount of acid used. On the other hand, the 
resulting P H in the two cases is approximately the same for a 
given ratio of acid to blood, the plasma showing a rather greater 
acidity. Laked blood does not appear to neutralise so efficiently 
as whole blood, and so the action of the latter seems to be due to 
some form of adsorption, dependent on the structure of the cor¬ 
puscles. W. O. K. 

Carbonic Acid Compounds and Hydrogen-ion Activities 
in Blood and Salt Solutions. Erik Johan Warburg ( Biochem . 
J., 1922, 16, 153—340).—This comprehensive paper deals with the 
equilibrium of dissolved substances in homogeneous and hetero¬ 
geneous media, with particular reference to the theories of Bjerrum 
and of Donnan. The general theoretical results are applied to 
elucidate the carbon dioxide equilibrium and the hydrogen-ion 
concentration in blood and also the development of a modified 
Henderson-Hasselbach equation. For the mathematical and ex¬ 
perimental investigations and results, the original must be con¬ 
sulted. The paper includes valuable reviews of previous work. 

W. O. K. 

Calcium in the Blood of various Species of Animals. 

P. Mazzocco {Anal. Asoc. Quim . Argentina , 1921, 9, 313—325).— 
The method of Halverson and Bergeirn (A., 1918, i, 50) is modified 



PHYSIOLOGICAL CHEMISTRY. 


i. 789 


by using trichloroacetic acid (cf. Lyman, A., 1917, ii, 271) instead 
of sodium picrate to precipitate albumins. An improved method 
of washing the precipitate of calcium oxalate by decantation is 
described. Data are given for the calcium content of entire blood, 
plasma, corpuscles, and serum for different species of animals. The 
calcium content of the blood constituents of the same animal species 
is very constant. Calcium occurs, although in small amounts, equally 
in nucleated and non-nucleated red corpuscles. The calcium content 
of plasma is practically identical with that of serum. G. W. R. 

Does Cyanic Acid Exist in the Blood ? Maurice Nicloux 
and Georges Welter ( Com.pt . rend., 1922, 174, 1733—1735).— 
The authors find no indication of the presence of cyanic acid either 
in blood or lymph in the normal state. W. G. 

Blood Sugar. II. Alimentary Hyperglycemia under 
Normal and Pathological Conditions. Max Rosenberg (Arch, 
expt. Path. Pharm., 1922, 93, 208—240).—A comparative analysis 
of the type of curves obtained by estimating the sugar of the blood 
at intervals after the oral administration of 100 grams of dextrose 
in normal individuals, in diabetes and in hyperthvroidism. 

C. R. H. 

Creatine and Creatinine Metabolism. IV. The Question 
of the Occurrence of Creatinine and Creatine in Blood. 

Jeanette Allen Behre and Stanley R. Benedict ( J. Biol . 
Chem., 1922, 52, 11—33).—In the estimation of creatinine in 
blood filtrates by Folin’s method (A., 1914, ii, 505) the coloration 
produced with picric acid is due to a substance which differs from 
creatinine in two respects; it is not adsorbed by kaolin from acid 
solutions, neither is it destroyed by boiling with alkalis. The 
amount of chromogenic substance present in the blood increases 
when the kidney function is impaired, and, in this case, it is to some 
extent adsorbed by kaolin and destroyed by alkalis. Nevertheless, 
it was found impossible to isolate creatinine from such bloods, 
although small quantities of added creatinine were recovered 
almost quantitatively in the form of the zinc chloride compound. 
It is thus improbable that creatinine is present in blood in more 
than minute amounts. 

The creatine content of blood is best estimated by a method 
similar to that used for urine (A., 1914, ii, 688). The preliminary 
conversion into creatinine must not be effected by heating with 
picric acid, since, under these conditions, picric acid reacts with 
blood to give a product yielding colour on addition of alkali. The 
blood of dogs with impaired kidney function showed a high 
creatine content; this suggests that blood creatine is a waste 
product which is eliminated by the kidney in the form of creatinine 
or of some other substance. E. S. 

The Relation of Salivary to Gastric Secretion. Tomoichi 
Nakagawa (Biochem. J., 1922, 16, 390—393).—Boiled potato 
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starch inhibits the action of the pepsin and accelerates the action 
of the rennin of the natural gastric juice, but not after being 
acted on by fresh human saliva. Saliva has a delaying action of its 
own on the clotting of milk. W. O. K. 

Intestinal Intoxication. I. The Presence and Significance 
of Histamine in an Obstructed Bowel . R. W. Gerard (J. Biol. 
Chem.y 1922, 52, 111—124).—The presence of histamine in the 
fluid contained in closed loops of the large and small intestine 
of dogs was indicated qualitatively by its depressant action when 
injected intravenously in dogs, and by its action on strips of the 
intestine of a guinea pig. Estimations by the method of Hanke 
and Koessler (A., 1920, ii, 784) gave average values corresponding 
with 2 to 3 mg. of the dihydrochloride per 100 c.c. of fluid. Evi¬ 
dence was also obtained of the presence of a histamine derivative 
of a peptide nature. No histamine was found in the sterile secre¬ 
tion of jejunum, although it was present in the sterile mucosa. 
Loop fluid and mucosa also contain histidine. E. S. 

The Oxidising Enzymes in the Phenomena of Life in its 
Normal and Pathological States. G. Marinesco (Bui. Soc. 
Chim. Romania , 1922, 4, 3—12).—A more detailed account of work 
already published (A., 1920, i, 130). W. G. 

Decomposition of Proteins of Organs. K.Thomas ( Festschr . 
K. Wilhelm Oes. Ford. Wiss. Zehnjahrigen Jubilaum ., 1921, 205— 
207; from Physiol. Abstr., 1922, 7, 187).—Organ protein undergoes 
in the body changes which are different from those undergone by 
protein introduced in the food. For example, arginine is regularly 
formed from organ protein during minimum nitrogen excretion, 
whereas it is not formed from food protein. The amino-acids in 
the organ protein can apparently undergo chemical changes without 
cleavage of the peptide linking. W. O. K. 

Origin and Destiny of Cholesterol in the Animal 
Organism. XIII. The Autolysis of Liver and Spleen. John 
Addyman Gardner and William Fox ( Proc . Roy. 8oc ., 1922, 
[J5], 93, 486—492).—The autolysis under aseptic conditions of 
liver and spleen is not accompanied by increase in the amount of 
cholesterol present. It is unlikely therefore that either of these 
organs is concerned with the synthesis of cholesterol in the body. 

C. R. H. 

The Permeability of the Glomerulus Membrane for 
Stereoisomeric Sugars. H. J. Hamburger (Berlin Klin. Woch ., 
1922, 1, 418; from Physiol. Abstr., 1922, 7, 192).—The permea¬ 
bility of the membrane is not related to the size of molecule of 
the sugar, but to its configuration; thus lactose goes through 
although its molecule is twice the size of that of dextrose, which 
does not; ei-galactose consists of a- and ^-modifications, one of 
which passes; the other does not. The same is true for a- and 
p-xylose. W .0. K. 
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The Influence of Adrenaline on the Permeability of the 
Limiting Membrane of Muscle Fibres. Hermann Lange 
(Z. physiol . Chem ., 1922, 120, 249—266).—It has been ascertained 
by chemical and physiological methods that adrenaline possesses 
the property of diminishing the permeability of the limiting 
membrane of the muscle fibres of the frog. S. S. Z. 

Continuous Current and Permeability (in Muscle). II. 
Effect of Alkaloidal Salts and Other Organic Electrolytes. 

Joseph VorschAtz (Pfliiger's Archiv, 1921, 190, 54—65; from 
Chem. Zentr., 1922, i, 3).—A continuation of work on the electrical 
effect of substances on muscle. Strychnine, pilocarpine, codeine, 
and brucine salts are electrically indifferent: atropine, cocaine, and 
morphine salts react electronegatively. Quinine, optochin, and 
caffeine salts, and to a lesser degree cinchonine salts, develop a 
strong continuous current. These alkaloids, which are muscle 
poisons, probably exert their effect on muscle by means of the 
free bases liberated by hydrolysis. Salts of quaternary ammonium 
bases, sodium salts of the lower fatty acids, sodium salicylate, 
and sodium benzoate are almost without effect or react slightly 
electronegatively. The effect is independent of the length of the 
carbon chain. G. W. R. 

The Physiology of Creatine. Otto Riesser (Z. physiol. 
Chem., 1922, 120, 189—206).—Although the total creatine-content 
of the mixed skeletal muscles of the rabbit is always the same, 
those of the various muscles differ from one another by amounts 
depending on the rate of contraction. Parallelism exists between 
the creatine and the lactacidogen contents of the various muscles. 
This parallelism does not persist when the condition of the muscles 
is altered by various factors. The author cannot confirm R. Kahn’s 
observations (Pfluger’s Archiv, 1919, 177, 294). S. S. Z. 

The Effect of Cold Storage on the Carnosine Content 
of Muscle. Winifred Mary Clifford (Biochem. J., 1922, 16, 
341—343).—Using the colorimetric method previously described 
(Clifford, A., 1921, ii, 604), it has been found that the carnosine 
content of meat decreases during cold storage. W. O. K. 

Influence of Minute Concentrations of Acid and Alkali 
on the Blood-vessels and other Smooth Muscle. Paul 
Heymann (Arch. expt. Path. Pharm., 1922, 90, 27—76).—The 
existing literature dealing with the physiological action of acid 
and alkali on smooth muscle is reviewed at some length. A long 
series of experiments, performed for the most part by the per¬ 
fusion of the blood-vessels of frogs or of surviving rabbits’ ears, 
is described. The effect on the rate of flow of the perfusion fluid 
caused by the addition of small amounts of acid and alkali was 
investigated, and some experiments were also carried out on 
isolated strips of smooth muscle. It was found that concentrations 
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of acid or alkali of the order of Nj1000 cause marked vaso- 
oonstriction; this is antagonised by sodium nitrite and by hyper¬ 
tonic salt and sugar solutions. The effect was obtained both with 
Ringer’s solution and with serum as the original perfusion fluid. 
Simultaneously with the vaso-constriction, there appears marked 
oedema, the formation of which is, however, apparently dependent 
on the particular acid employed; those acids (sulphuric and phos¬ 
phoric) which have the weakest vaso-constrictor effect produce 
the greatest oedema. 

The constrictor effect of adrenaline is abolished or reversed 
during perfusion with acid fluids; it is unaffected by alkalis. 

In physiological salt solution (free from calcium), lactic acid and 
carbon dioxide cause vaso-dilatation. Isolated smooth muscle is 
stimulated by small and inhibited by large concentrations of acid 
and alkali. Alkalis act directly on the muscle alone; acids also 
act on the nervous apparatus, which they first stimulate and then 
inhibit. C. R. H. 

Action of Muscle Tissue on Fumaric, Maleic, Glutaconic, 
and Millie Acids. H. D. Dakin (J. Biol. Chem., 1922, 52, 183— 
189).—By the action of muscle enzymes, fumaric acid is converted 
into Z-malic acid and not into i-malic acid, as stated by Einbeck 
(A., 1919, i, 467). Maleic acid, under the same conditions, gives 
no trace of malic acid; glutaconic acid, however, is to a small 
extent converted into P-hydroxyglutamic acid. When i-malic 
acid is submitted to the action of muscle tissue, the lsevo-component 
is preferentially consumed and is converted, to some extent, into 
fumaric acid. The bisphenylhydrazide of Amalie acid, colourless 
prisms, m. p. 221—224° (uncorr.), has been prepared. E. S. 

Spontaneous Reducing Effect of Muscle on Methylene- 
blue. Physiology of Dehydrogenases. Gunnar Ahlgren 
(SJcand. Arch. Physiol., 1921, 41, 1—30; from Chem. Zentr., 1922, 
i, 58; cf. Widmark, A., i, 600).—By the agency of dehydrogenases 
occurring in muscle, hydrogen is abstracted from certain sub¬ 
stances, called hydrogen “ donators,” and added to methylene- 
blue, which is changed thereby to the leuco-base. Methylene-blue, 
acting as hydrogen acceptor, thus plays the same physiological 
role as oxygen. Substances which can act as hydrogen donators 
have specific dehydrogenases. The reducing power of muscle is 
estimated by determining the time required for decolorisation 
of known amounts of methylene-blue. The red muscle of rabbits 
and doves has greater reducing power than white muscle. Heart 
muscle has greater reducing power than skeletal muscle. Seasonal 
variation in reducing power of frog muscle was observed with "a 
summer maximum and [a winter'minimum. Reducing power is 
greatest in mammalian muscle. The lowest reducing power is 
shown by the muscle of worms. G. W. R. 

Alligator and Crocodile Oils. ShOmei Kobayashi 
( J . Chem . Ind., Japan , 1922, 25, 691—703).—An alligator oil 
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obtained from Alligator mississipiensis from North America is a 
light yellow liquid of peculiar fishy odour (d[ s 0*9285 and n 20 1*4795). 
Arachidonic, clupanodonic, oleic, and palmitic acids, and a new 
acid of the C w H 2w _ 8 0 2 series were detected in the saponification 
product of the oil. The new acid, C 22 H 36 0 2 , has n 20 1*4888 and 
iodine value 308*0, and on hydrogenation gives an acid of 
m. p. 76—76*5°. A crocodile oil obtained from Crocodilus niloticus 
from Africa is a solid fat at room temperature {df 0*8989, n 40 1 *4602, 
iodine value 60*3). It is mainly composed of almost equal amounts 
of oleic and stearic esters, a small amount of highly unsaturated 
acid esters being also present, K. K. 

The Dyes from Purpura aperta and Purpura lapillus . P. 

Friedlander (Ber., 1922, 55, [J5], 1655—1658).—The dye obtained 
from Purpura aperta appears to be identical with 6 : 6'-dibromo- 
indigotin in so far as elementary analysis, solubility, dyeing 
capacity, and absorption spectrum allow a judgment to be formed. 
A more complete comparison of the natural and synthetic products 
was impossible by reason of the limited amount of dye available. 
The dye from Purpura lapillus appears to be identical with dibromo- 
indigotin, but the amount of material was too small to permit an 
elementary analysis. H. W. 

Comparative Spectroscopic Study of the Green Pigment 
of the Chetoptera and of the Chlorophyll of the Ulva. 

Marc Romieu and Fernand Obaton ( Compt . rend., 1922, 175, 
51—54).—The spectra of chetopterin, the green pigment of 
Chetoptera and of the chlorophyll of Ulva coincide almost exactly, 
and thus indicate the relationship of the two pigments. Chetop¬ 
terin is thus a pigment of extrinsic origin, which must be placed 
in the group of enterochlorophylls. W. G. 

The Origin of Creatine and Creatinine. H. Steudel and 
R. Freise (Z. physiol . Chem ., 1922, 120, 244—248).—The intra¬ 
venous injection of the sodium salt of nucleic acid and of histidine 
in the dog did not alter the creatinine content of the urine. It 
was, however, observed in some of these experiments that the 
injection influenced the metabolic process. S. S. Z. 

Sulphohdemoglobinsemia. A. A. Hijmans van den Bergh 
( Proc . K. AJcad. Wetensch. Amsterdam , 1922, 23, 1392—1398).— 
In the blood of a certain percentage of healthy rabbits and in that 
of human beings suffering from intestinal stasis, spectroscopic 
evidence is obtained of the presence of sulphohaemoglobin. Com¬ 
bined estimations of the available haemoglobin by Barcroft’s 
method and of the iron-content by the titanium method show 
that as much as 20% of the total haemoglobin may be in the form 
of the sulphur compound. Sulphohaemoglobinaemia is not associated 
with the presence of demonstrable amounts of hydrogen sulphide 
in the blood serum. C. R. H. 
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The Composition of the Scales in Psoriasis. Emil 
Abderhai.den and Bernhard Zorn (Z. physiol. Chem 1922, 
120, 214—219).—On extracting 9*2742 grams of the dry scales 
with carbon tetrachloride in a Soxhlet apparatus 0*6894 gram 
was obtained of a fraction containing 0*00075 of phosphorus. The 
extracted residue contained 0*0233 of phosphorus. The moisture 
varied from 7*45 to 9*5%. The average ash content of dry scales was 
found to be 1*185%. The following amino-acids were established 
in the substance :—Alanine 4*5%, serine 0*78%, cystine 1*85%, 
valine 3*25%, leucine 5*25%, glutamic acid 6-5%, phenylalanine 
2*32%, tyrosine 3*25%, and proline 3*05%. S. S. Z. 

The [Physiological] Action of Mercury. William Salant 
and Nathaniel Kleitman (J. Pharm. Expt . Ther ., 1922, 19, 
315—330).—Mercury salts produce in animals a sudden fall of 
blood-pressure and depression and paralysis of respiration, and 
in some cases profound cardiac disturbances. W. O. K. 

Pharmacological Studies on Acetone. William Satan t 
and Nathaniel Kleitman (J. Pharm. Expt. Ther., 1922, 19, 293— 
306).—The pharmacological action of acetone is considerable, 
especially in inhibiting the respiration and heart-beat, and in pro¬ 
ducing fall of blood-pressure. It is particularly potent when a 
number of just active doses are given. W. 0. K. 

Toxicity of Scatole. Wtlliam Salant and Nathaniel 
Kleitman (J. Pharm. Expt. Ther., 1922, 19, 307—313).—Scatole 
is a toxic substance, causing depression of the circulation and of 
the central nervous system. W. 0. K. 


Chemistry of Vegetable Physiology and Agriculture. 


Effect of Sugar on the Production of Indole. R. 

Appelmans (Compt. rend. Soc. Biol., 1921, 85, 725—727; from 
Chem. Zentr., 1922, i, 52—53).—The production of indole was 
studied in media with and without sugars; the sugars used being 
dextrose, maltose, sucrose, lactose, and mannitol. With Bacillus 
coli there is a general parallelism between the inhibition of indole 
production and gas formation; two exceptions were observed 
in the presence of sucrose. Similar results were obtained with 
Proteus vulgaris , Bacillus pseudodysentericus , cholera vibrio , and 
Vibrio septicus . The production of indole can occur when the 
fermentable material is used up. G. W. R. 
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Effect of Manganous Chloride on the Formation of 
Diphtheria Toxin. L. E. Walbum {Compt. rend. Soc. Biol ., 
1921, 85, 619—620; from Chem. Zentr ., 1922, i, 51).—Diphtheria 
bacilli are cultivated in bouillon with 1*5% Witte peptone, 0«5% 
sodium chloride, and 0*2% invert-sugar. The formation of toxin 
is increased six-fold by the addition of 0*01 c.c. of A-manganous 
chloride to 1000 c.c. of the medium. Larger additions of manganous 
chloride decrease the formation of toxin. G. W. It. 

Effect of Different Metallic Salts on the Formation of 
Staphylolysin. L. E. Walbum (Campt. rend. Soc. Biol., 1921, 
85, 376—377; from Chem. Zentr., 1922, i, 51).—The addition of 
equivalent amounts of salts of magnesium, manganese, nickel, 
cadmium, gold, or platinum causes a decrease in the formation 
of staphylolysin; salts of other metals, particularly calcium, exert 
an inhibitory effect. G. W. It. 

Nitrogen Nutrition of Yeast. Frederick K. Swoboda 
(J. Biol. Chem., 1922, 52, 91—109).—The effect of various sub¬ 
stances on the nitrogen nutrition of yeast was studied, the special 
feature of the experiments being the addition to the synthetic 
media employed of a constant quantity of growth-promoting 
vitamin (“ bios ”). In a medium containing asparagine, succin- 
amide, succinimide, or aspartic acid, the growth is better in the 
presence than in the absence of ammonium sulphate. Of the 
nitrogen contained in asparagine, the a-amino-group appears to 
stimulate nitrogen assimilation; the amide-group, however, in 
the presence of ammonium sulphate, also stimulates cell repro¬ 
duction. The nutrient value of edestin is increased by mild acid 
hydrolysis, but is decreased by continued acid hydrolysis and by 
alkaline hydrolysis. In the latter case, subsequent acid hydrolysis 
again improves its nutrient value. The effect of various amino- 
acids both in the presence and absence of hydrolysed edestin was 
also studied. E. S. 

The Conditions Influencing the Formation of Fat by the 
Yeast-cell. Ida Smedley Maclean (Biochem. J., 1922, 16, 
370—379).—Ether extracts considerably more fat from yeast if 
the latter is first boiled with N -hydrochloric acid for two hours. 
This is because a large part of the fat is in some form of combina¬ 
tion in the plasma of the cell. Yeast grown under unfavourable 
conditions shows a large increase in the fat content (up to 9%). 
Aeration, and a non-nitrogenous medium rich in carbohydrate 
result likewise in increased fat-content, the increase being in the 
combined fat. W. 0. K. 

The Capacity of Yeast to Degrade Acid Amides. Walter 
Dieter (Z. physiol. Chem., 1922, 120, 281—291).—Sterile experi¬ 
ments with a top fermentation pure culture yeast show that it 
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does not remove the amide nitrogen from asparagine and other 
acid amides under conditions such that it ferments but does not 
grow. S. S. Z. 

The Destruction of Lactic Acid by Yeast-cells. Fritz 

Lieben (Oesterr. Ohem. Zeit., 1922, 25, 87—90).—Lactic acid is 
one of the products of the degradation of carbohydrates in muscle, 
and experiments were made in vitro to determine the ultimate 
fate of this substance under the influence of the ferments of the 
yeast-cell, which appear to be similar, at least, to the muscle en¬ 
zymes. It was found that the lactic acid disappeared to within 
3—5% in seven to eight hours under suitable conditions, and 
that about two-thirds of its carbon content appeared in the pro¬ 
ducts as carbon dioxide, either liberated, or remaining combined 
with sodium; the remainder of the carbon was represented by an 
increase in weight of the yeast substance, and if calculated as 
^e^-ioO 6 , practically accounted, with the carbon dioxide, for the 
whole of the lactic acid which had disappeared. It appears there¬ 
fore that both synthesis and degradation had occurred simul¬ 
taneously. No degradation products other than carbon dioxide 
could be detected. Similar experiments were made with vegetable 
acids and with amino-acids ; the former were not attacked, the latter 
were in part consumed by the yeast, but no degradation to carbon 
dioxide could be detected. G. F. M. 

Influence of Substances obtained from Yeast-cells and 
Organs on the Time Course of the Fission of Substrates 
by Polypeptidases, Carbohydrases, and Esterases. Emil 

Abderhalden and Ernst Wertheimer ( Fermentforsch ., 1922, 6, 
1 26). The substances obtained from yeast by extraction with 

alcohol or by autolysis accelerate the fission of dipeptides by 
pancreas extract; this action requires both the dialysed and non- 
dialysed portions of the yeast extract and is annulled by boiling 
the latter. Certain of the optones behave similarly. Neither 
animal charcoal, nor kaolin, nor kieselguhr, nor talc adsorbs the 
peptolytic enzyme from yeast maceration juice, but the charcoal 
greatly retards the hydrolysis of dWeucylglycine probably by 
adsorbing the dipeptide. The action of sucrase is retarded by 
alcoholic yeast extract; the retarding agent is non-dialysable, 
the dialysate being without effect. Diastatic action is not appre¬ 
ciably influenced by yeast extract or by various optones, and yeast 
extracts made in different ways are without influence on the action 
of lipase. T H P 

Influence of Hydrogen-ion Concentration on the Action 
°/ 7 the Amylase of Aspergillus niger . G. L. Funke ( Proc . K. 
Akad. WetenschAmsterdam, 1922, 25, 6—8).—Aspergillus niger 
produces large quantities of amylase which diffuses into the sur- 
rounding nutritive medium; at the same time, the fungus produces 
acids which give the medium a high hydrogen-ion concentration. 
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This appears to have no unfavourable action on the behaviour of 
the amylase, and in consequence it is concluded that the optimum 
action of amylase could not be at the same hvdrogen-ion concen¬ 
tration as that of the ptyalin, which works best in a neutral or 
faintly acid solution. To test this point, the rate of hydrolysis of 
starch by amylase in the presence of buffer solutions has been 
investigated, and it is shown that there is no optimum concentra¬ 
tion of hydrogen-ions, but a region where the action is at a maxi¬ 
mum which lies between P H =3*5 and P H =5*5. The results con¬ 
firm MichaSlis’s view (A., 1911, i, 1052; ii, 577) that enzymes are 
ampholytes, and on this basis the dissociation constants of the acid 
and base are determined as ^=6*3+10 y and k b =2*884 x 10 la . 
Similar determinations with the amylase of malt yield a similar 
optimum region; the values being k b =5*76 X10" 11 and k a =6*3 X 10~ 7 . 

J. F. S. 

Biological Signification of Alkaloids in Plants. G. 

Ciamician and C. Ravenna ( Biochem , terap. sperim., 1922, 9, 
3—29).—A summary of the work carried out by the authors on 
this subject since 1908. T. H. P. 

The Distribution of Anthocyanidins in the Coloured 
Organs of Plants. St. Jonesco (Compt. rend., 1922, 174, 1635— 
1637; cf. ibid., 1921, 173, 168, 426).—The anthocyanidins, either 
as a coloured pigment or in the free state, do not exist in all coloured 
tissues which contain anthocyanin. They appear to be character¬ 
istic of pure red organs, whilst in the blue, violet, or reddish-purple 
organs there occurs, in their place, a very intense, yellow pigment, 
and the anthocyanidins are entirely absent. This is shown to be 
the case for the violet-red leaves of beetroot, the violet flowers of 
Gladiolus and Cobcea scandens, the reddish-purple flowers of Canna 
and of a cultured rose, and the blue flowers of Centaurea cyanns . 
This yellow pigment is not coloured red by warming with 20% 
hydrochloric acid. W. G. 

^Saponin from Agave lechuguilla, Torrey. Carl 0. 
Johns, Lewis H. Chernoff, and Arno Viehoever (J. Biol. 
Chem., 1922, 52, 335—347).—A saponin , C 2 7H 44 0 12 , occurs in the 
cell-sap of Agave lechuguilla . It has been isolated in the form of 
an almost white, amorphous substance by extracting the air- 
dried rootstocks with 95% alcohol. It possesses haemolytic action 
and is toxic towards fishes. On partial hydrolysis it yields dex¬ 
trose and an amorphous pro-sapogenin, the latter being further 
hydrolysed to galactose and a sapogenin, C 15 H 24 0 2 , acicular crystals 
or prisms, m. p. 183*5°, which is identical with that obtained from 
the saponin of Yucca flamentosa (A., 1917, i, 191). E. S. 

Comparative Plant Chemistry. III. Campanula 
rotundifolia, L. Friedrich Springer (Monatsh., 1922, 43, 
13—20).—The stems and leaves of the plant were examined. The 
portion of the dried material soluble in light petroleum, including 
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fats, chlorophyll, phytosterol, lecithin, and resinic acids, amounted 
to 6*09%. The crude fats gave an acid number 78*1, saponifica¬ 
tion number 130-8, iodine number 88-0, unsaponifiable 48*3%. 
The free fatty acids had m. p. 60—70°, but were insufficient in 
quantity for further examination. The ether-soluble resins in the 
dried material amounted to 2-01% and the alcohol-soluble portion 
to 17-39%. From the alcohol extract was extracted with ether a 
substance which, after purification, including reduction with zinc 
and hydrochloric acid, had m. p. 214—215° and a composition and 
molecular "weight corresponding with C 22 H 40 O 2 . The substance 
is semi-crystalline, shows Liebermann’s cholestol reaction, and is 
dextrorotatory, [a]+37*7 (mean). By oxidation with aqueous per¬ 
manganate it gives a product, m. p. 232°, showring Liebermann’s 
phytosterol reaction. There is a marked resemblance between 
the substance and Zellner’s resin alcohol, polyporol, obtained from 
fungi (A., 1913, i, 573). The alcoholic extract of the plant con¬ 
tained a considerable amount of tannin, and when this had be$n 
precipitated writh lead acetate, the filtrate contained invert-sugar 
in which laevulose predominated, indicating the presence of inulin. 
Th^ water-soluble portion of the dried plant, 24-87%, contained 
a small amount of inulin. The insoluble portion contained 12-89% 
of pentosans and 35-5% of fibre ; total ash 4-43%. The milky sap 
is probably responsible for the rather high resin content of the 
p ] ant. E. H. R. 

The Fatty Acids of Colza Oil. E. Raymond (Bull. Soc. 
chiw ., 1922, [iv], 31, 414—419).--In the mixture of fatty acids 
obtained from the saponification of a sample of Indian colza oil, 
the author has identified the following fatty acids : crude, linoleic, 
or linolenic giving soluble bromides, palmitic, oleic, stearic, and 
small amounts of linoleic or linolenic giving insoluble bromides. 

W. G. 

Effect of Cocaine on the Growth of Lupinusalbus . David 
I. Macht and Marguerite B. Livingston (J. Gen. Physiol ., 1922, 
4, 573 — 584).—Experiments w r ere made on the inhibiting effect 
of cocaine and its products of hydrolysis (eegonine, methyl alcohol, 
and benzoic acid) on the growth of the young roots of Lvpinus 
albus. The results show that cocaine and eegonine are relatively 
very much less toxic to the plant than to animals, whilst sodium 
benzoate, wririch is’practically non-toxic to animals, is highly toxic 
to the plant. C. R. H. 

Effect of Nitrogenous Fertilisers on the Alkaloid Content 
of Lupines. Vogel and E. Weber (Z . Pflanz. Dung., 1922, 
[A], 1, 85—95).—The alkaloid content of blue and yellow lupines 
respectively varies according as the plants receive their nitrogen 
through the medium of nitrogen fixing bacteria in root nodules, 
or from nitrogenous fertilisers. Smaller contents of alkaloid were 
observed in the latter than in the former type of nitrogen nutrition. 
The effect of certain materials for artificial inoculation was examined. 
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“ Azotogen ” and “ nitragin ” gave satisfactory results. “ Azo- 
nutrin” was less satisfactory, whilst “ legumin ” was quite in¬ 
effective. A method for the estimation of alkaloids in lupines is 
described (cf. Mach and Lederle, A., 1921, ii, 718). G. W. R. 

Comparative Plant Chemistry. I. Lythrum Salicaria, L. 

Julius Zellner (. Monatsh 1721, 42, 453—458).—The stems and 
leaves without the flowers were examined, and their composition 
showed nothing of special interest. The dried plant contained 
3*69% soluble in light petroleum, 1*73% in ether, and 16*36% in 
95% alcohol ; phlobaphen 1*86%, tannin 5*65%, dextrose 4*55%, 
total water-soluble 31*27%, water-soluble mineral matter 5*18%, 
mucus 8*08% (giving mucic acid when oxidised with nitric acid), 
free acid 3*55% (estimated by titration), total nitrogen 2*15%, 
ash 7*62%. No alkaloids or glucosides were found. As charac¬ 
teristic of the plant may be mentioned tannin, giving a blue colour 
with iron, a carbohydrate of the pectin type and a relatively large 
proportion of calcium sulphate. In the petals, besides anthocyanin 
was found an amorphous polysaccharide containing dextrose or 
invert-sugar. E. H. R. 

The Presence of Melampyritol and Aucuhin in the 
Foliated Stems of Melampyrum arvense, L. Marc Bridel and 
(]\1lle) Marje Braecke (J. Pharm. Chim ., 1922, 25, 449—457; cf. 
A.,1921, i, 840 ; this vol., i, 209).—From the entire plant of Melam¬ 
pyrum arvense the authors have extracted the glucoside aucubin, 
and a hexahydrie alcohol, mel^npyritol or duleitol. In examining 
the amount of glucoside present at different stages of the plant’s 
growth, more than 2% of the glucoside was found in the plant after 
it had completed its life-cycle, when the stems were devoid of 
leaves. W. G. 

The Carbohydrate Content of Navy Beans. Marietta 
Eichelberger (J. Amer. Chem. Soc ., 1922, 44, 1407—1408).—The 
author directs attention to results obtained by herself in 1919 which 
are in fairly close accord with those of Peterson and Churchill (A., 

1921, i, 643), for the composition of navy beans. W. G. 

The Constituents of the Pollen Grain of Pinus sylvestris . 

Alexander Kiesel (Z. physiol, Chem., 1922, 120, 85—90).—The 
ripe pollen contains potassium >0*59%, calcium >0*12%, trace 
of guanine, adenine, 0*02%, little histidine, arginine 0*52%, choline 
0*21%, little colamine, and sucrose. The unripe pollen yielded 
very little in the nuclein bases fraction, and traces of histidine, 
arginine, and choline. S. S. Z. 

The Presence of a Glucoside in the Stems and Roots of 
Sedum Telephium, L. Marc Bridel (Bull. Soc. Chim. Biol., 

1922, 4, 242—250).—The stems and roots of Sedum Telephium , L., 
contain a glucoside which has been isolated in an amorphous form. 
It reduces Fehling’s solution slightly, has [«] D —28*57°, and is 
hydrolysed by sulphuric acid to dextrose and a substance possessing 
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an odour similar to that of terpineol. When hydrolysed by emul- 
sin, a rose-like odour is produced. From these facts it is suggested 
that the first product of hydrolysis is an olefinic terpene which, 
under the influence of acids, isomerises to a cyclic terpene. 

E. S. 

The Proteins of the Seed of the Tomato, Solatium 
esculentum . Carl 0. Johns and Charles E. F. Gersdorff 
(J. Biol Chem ., 1922, 51, 439—452).—The meal which remains 
after extracting ground tomato seeds with ether contains 37*28% 
of protein (nitrogen X 6*25). By extraction with salt solution 
followed by fractional precipitation of the extract with ammonium 
sulphate, an a- and a (3-globulin have been isolated. Analysis 
by Van Slyke’s method gave the following values for the basio 
amino-acids : a-globulin—cystine 1*28, arginine 13*97, histidine 
1*16, lysine 4*89%; [3-globulin—cystine 1*14, arginine 10*65, hist¬ 
idine, 3*80, lysine 6*35%. Qualitative tests were obtained for 
tryptophan and tyrosine in each case. Albumin and glutelin are 
absent from the seed. E. S. 

Relationship between Precipitation, Adsorption, and 
Charge on the Particles with particular reference to the 
Hydroxyl Ions. Sante Emil Mattson (Koll. Chem. Beihefte , 
1922,14, 227—316).—Using suspensions of quartz, clay, and humi¬ 
fied spagnum peat with particles of various sizes, the author has 
investigated the precipitating power of calcium salts in the presence 
of various concentrations of hydroxyl ions. The adsorpton and 
charge on the particles during the precipitation of soil constituents 
by calcium salts in the presence of hydroxyl ions has also been 
investigated. The results are considered in connexion with the 
fertilisation of arable land by calcium compounds. It is shown that 
the hydroxyl ions are strongly adsorbed by soil and effect a dis¬ 
charging of the particles ; in the presence of kations which have a 
weak or only moderately strong discharging effect they increase 
the action, since they facilitate the adsorption of the discharging 
kations. Precipitation is not only occasioned by the fact that 
the charge is reduced, since relatively strongly charged particles 
can be made to precipitate if the number of adsorbed ions is very 
large. The adsorbed ions appear to act as connecting links between 
the particles, and this is visualised by assuming that the positive 
ion attaches itself to two negative particles and so brings them 
together. Hydroxyl ions are not, of themselves, injurious to soil, 
but their action depends on the nature of the predominant kation 
in the soil. The hydroxides and oxides of iron and aluminium are 
negatively charged in aqueous suspensions, and only become 
positively charged by the adsorption of positive ions during the 
preparation. The power of soil to adsorb hydroxyl ions influences 
the solubility of various compounds and explains the acidity of 
many kinds of soil. J. F. S. 
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Composition of Paraffin Wax. II. Francis Francis, 
Cyril Merger Watkins, and Reginald Wilfred Wallington 
(T., 1922, 121, 1529—1535). 

Formation of Hydrocarbons from Carbon Monoxide and 
from Formates. M. G. Levi (Giorn. Chim. Ind. Appl ., 1922, 
4, 302).—Tropsch and Schellenberg’s criticisms (Brennstoff-Chemie, 
Feb., 1922) of Vignon’s statements concerning the formation of 
methane in the water-gas process (A., 1921, i, 217) are in agree¬ 
ment with the results of Levi and Piva (A., 1914, i, 480; 1916, ii, 
525). • T. H. P. 

Preparation of Ethylene by Reduction of Acetylene. 

Joseph-Marie-Alphonse Chevalier and Paul Bourcet (F.P. 
526129; from Chem. Zentr ., 1922, ii, 142).—Purified acetylene is passed 
through a solution of chromous sulphate (obtained by electrolytic 
reduction of chrome alum) in the presence or absence of electro - 
lytically prepared hydrogen. The acetylene is rapidly absorbed 
with formation of ethylene which can be purified by repeated 
passage through chromous sulphate solution. G. W. R. 

The Action of Sodammonium on Hydrocarbons. P. 

Lebeau and M. Picon (Compt. rend., 1922, 175, 223—225).— 
Sodammonium has no action on aliphatic hydrocarbons excepting 
on the true acetylenes, which are partly converted into sodium 
compounds and the remainder is reduced by the hydrogen thereby 
liberated. Benzene and its homologues are also unattacked except 
in so far as the side chain, if containing a :CH group, reacts like 
an open chain acetylene, or if containing a double bond adjacent 
to the nucleus it undergoes reduction, for example, styrene is 
converted into ethylbenzene. Terpinene, terpinolene, carvene, 
terebene, a-pinene, and menthene are not attacked. Polycyclic 
hydrocarbons react in various ways. Stilbene and anthracene 
give dihydro-derivatives, the two benzene nuclei in each case 
remaining intact. Hydrocarbons the nuclei of which have two 
atoms of carbon in common have one nucleus only reduced by 
sodammonium, naphthalene, phenanthrene, etc., giving tetrahydro- 
derivatives. Diphenyl and dimethylfluorene also give tetrahydro- 
derivatives. Certain hydrocarbons having an acidic methylene 
group, for example, fluorene and indene, give sodium derivatives. 
The mechanism of the reduction is apparently complex, although 
the result may be expressed by the equation (for example, with 
naphthalene) C 1 4H 10 +2NH 3 Na=C 14 H 12 +2NH 2 Na. Sodamide does 
not separate at low temperatures, however, but a red solution is 
formed, miscible with ether, which probably contains a sodammonium 
derivative of the hydrocarbon; this decomposes above —10° into 
sodamide and the reduction product. G. F. M. 

VOL. CXXTL i. // 
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The Mobility and Valency Demand of the Ethyl Group 
in the Pinacolin Transformation. Bertil Nybergh (Ber., 
1922, 55, [B], i960—1966).—Previous investigations have led 
Meerwein (A., 1919, i, 162) to the conclusion that the various 
alkyl groups exhibit little regularity in their mobility in the pinacolin 
transformation. An examination of the behaviour of s- and as - 
dimethyldiethylethylene glycols [yS-dimethylhexane-yS-diol and 
P-methyl-y-ethylpcntane-Py-diol] shows that both alkyl groups are 
mobile; the former substance, however, yields mainly y-methyl-y- 
ethylpentane-P-one, whereas the latter gives chiefly ethyl tert.- 
amyl ketone. It follows therefore that the ethyl group is actually 
much more mobile than the methyl radicle; but, on the other hand, 
the valency demand of the ethyl group does not appear to be so 
much less than that of the methyl group as Meerwein has sup¬ 
posed. The position of the ethyl group in comparison with that 
of other aliphatic residues is no longer unique; Meerwein’s view 
of the periodicity of the valency demand of aliphatic residues 
remains unaffected, as- and ^-Dimethyldiethylethylene glycol are 
converted by concentrated sulphuric acid at —10° into a mixture 
of ethyl tert.- amyl ketone, b. p. 150*5—152°, d 20 0*8298, and y-methyl- 
y -ethylpentane-$-one, b. p. 153*5—154°, df 0*8389, which are 
separated in the form of their semicarbazones , m. p. 98° and 168°, 
respectively. The constitution of y-methyl-y-ethylpentane-P-one 
is deduced from the observation that it is oxidised by bromine 
and sodium hydroxide solution to bromoform, acetic acid, a-methyl- 
a-ethyl-n-butyric acid, and a crystalline acid, m. p. 82°, which in 
all probability is a-hydroxy-(3-methyl-p-ethylpentoic acid. 

ap -Dichlorodiethyl Ether. V. Grignard and A. C. Purdy 
(Compt. rend., 1922, 175, 200—203).—a $'-Dichlorodiethyl ether 
was prepared by the condensation, at 0—10°, of ethylene chloro- 
hydrin (1 mol.) and paracetaldehyde (£ mol.) by means of dry 
hydrogen chloride. After separating the aqueous layer which is 
formed, the dried product is rectified, and the ether, which is a 
colourless, fuming liquid, distils at 55—57°/17 mm. It is rapidly 
decomposed by water and also on distillation under ordinary 
pressures, and decomposes slowly on keeping. It has d 19 1*1823, 
and n 1*4497. A small amount of the corresponding acetal, 
$'$''-dichlorodiethylacetal , CH3’CH(0*CH 2 *CH 2 C1) 2 , is also produced 
in the above reaction, and it may be obtained in 36% yield by 
condensing acetaldehyde (1 mol.) with ethylene chlorohydrin 
(2 mols.). It is a colourless liquid, distilling with partial decom¬ 
position at 196—198° under ordinary pressures, and at 106— 
108°/17 mm. It has d 19 1*1712, and n™'* 1*4532. On treatment 
with phosphorus pentachloride, it is converted into a mixture of 
aj3'-dichlorodiethyl ether and ethylene dichloride. G. F. M. 

Catalytic Decomposition of Formic Acid on Surfaces of 
Platinum and Silver. Harold Calvert Tingey and Cyril 
Norman Hinshelwood (T., 1922, 121, 1668—1676). 



ORGANIC CHEMISTRY. 


i. 803 


The Catalytic Decomposition of the Lower Acids. 

Alphonse Mailhe (Bull. Soc. chim., 1922, [iv], 33, 681—687; cf. A., 
1909, i, 452).—The gaseous products obtained by heating acetic 
acid in the presence of copper-aluminium at about 600° are carbon 
monoxide, carbon dioxide, methane, and hydrogen. The same 
substances with the addition of other paraffins and of olefines 
are obtained from ^obutyric, butyric, isovaleric, and w-nonoic 
acids. There appears to be little relation between the acids and 
their decomposition products, except in the case of isobutyric 
and isovaleric acids. Equations are given showing the mechanism 
of formation of the products from the original material and the 
conclusion is drawn that ketones are formed as intermediate 
products. This is found to occur under the conditions of experi¬ 
ment and acetone, isobutyrone, butyrone, isovalerone, and nonylone 
have themselves been treated in a similar manner to the acids in 
order to verify the author’s inferences. With increasing molecular 
weight of the acid, decomposition products of higher molecular 
weight are obtained; this is marked in the case of ?i-nonoic acid 
which yields liquid unsaturated hydrocarbons. The latter, after 
hydrogenation, possess the properties of light petroleum. H. J. E. 

The Oxidation of Potassium Acetate to Potassium Oxalate. 

William Lloyd Evans and Paul R. Hines (J. Amer. Chem. Soc., 
1922, 44, 1543—1546).—Potassium acetate may be oxidised to* 
potassium oxalate with alkaline permanganate under certain 
definite conditions. The yield of oxalic acid is a function of the 
concentration of the reacting materials, the temperature, and the 
duration of the experiment. H. W. 

The Chromic Oxidation of the Homologues of Acetic Acid, 

L. J. Simon (Compt. rend., 1922, 175, 167—169).—Whilst within 
certain limits of temperature acetic acid is not attacked by a 
sulphuric acid-chromic acid mixture, it is completely converted 
into carbon dioxide by silver chromate under the same conditions. 
The homologues of acetic acid are likewise completely oxidised 
by silver chromate, but the chromic acid mixture leaves a non- 
com busted residue which for the homologues up to C 9 corresponds 
approximately with 1 atom of carbon, and increases slightly with 
the higher members, but never reaches 2. This result is inter¬ 
preted by supposing that the acids are burnt atom by atom com¬ 
mencing with the carboxyl group, and the oxidation ceases when 
acetic acid is reached, thus : 

R-CH 2 -C0 2 H -> R-COC0 2 H —> R-C0 2 H+C0 2 , etc. 
Confirmation of this hypothesis is found in the oxidation of acetyl 
compounds and open-chain acids by lead chromate and sulphuric 
acid, where the evolution of gas accompanying the oxidation occurs 
in two well-defined stages, at a lower temperature corresponding 
with the more readily combustible part of the molecule, and at 
about 100°, the temperature at which acetic acid is oxidised by 
lead chromate. Methanesulphonic acid is not an intermediate 
product of chromic oxidation, as it is not oxidised even by silver 
chromate. G. F. M. 
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Synthesis of Fats (Glycerides). C. Ambergkr and K. 
Bromig { Bivchem . Z., 1922, 130, 252—266)—The use of a high 
temperature is inadmissible for the preparation of mixed glycerides 
of known constitution. Fischer and Pfahler’s prooess (A., 1920, i, 
807) has therefore been employed, a -Slearo-fiy-dipalmitin, m. p. 
63*5°, occurs in goose fat, and was prepared from a-monostearin 
and palmityl chloride. fi-Stearo-oiy-dipalmitin, m. p. 59*1°, was 
prepared from ay -dipalmitin, m. p. 69*5°. The latter is prepared 
from $y-dipalmilin~oL-iodohydrin, m. p. 46*2°, by the action of 
silver nitrite. oL-Palmito-fiy-distearin, m. p. 63*2°, was prepared 
from a-monopalmitin and stearyl chloride. The isomeric $-palmito- 
wy-distcarin , m. p. 67*9°, was prepared from ay-distearin. 
oL-Palmito-fiy-diolein, prepared from a-palmitin, was an oil. a -Olein, 
a pale yellow oil, yields a -oleo-fiy-distearin, m. p. 42°. H. K. 

Acids of Montan Wax. H. Tropsch and A. Krbutzer 
' (Brennstoff-Chemie, 1922, 3, 177—180, 193—198, 212—215).—The 
small quantity of humic acids contained in montan wax can be 
extracted by treatment of the ligmte with benzene or a mixture 
of benzene and alcohol. In 1852, Bruckner isolated, from the 
lignite of Gerstewitz, an acid (geocerinic acid), C 28 H 6 ^0 2 , m. p. 82°. 
Hell obtained this acid, m. p. 83—84°, by saponification of the 
refined wax with potassium hydroxide, etc., and assigned to it 
the formula C 29 H5g0 2 . Montanic acid was first so named by von 
Boyen, in 1901. The raw wax on which the authors carried out 
their investigations had a melting point of 80°, an acid value of 
34*1, and a saponification value of 82*8. It was saponified, and the 
dried soap extracted with benzene. The residue consisted of the 
potassium salts of the acids in the wax. After purification, the 
acid had m. p. 84° and an equivalent weight of 420*2. On treat¬ 
ment with permanganate, however, the greater part of the pro¬ 
duct separated out and gave an equivalent weight of 416*5 and 
m. p. 80°. The acid was csterified, and the product fractionated 
under reduced pressure. From the fraction, b. p. 265—267*5°, 
an acid, C 27 H 54 0 2 , crystallising in bunches of needles, m. p. 82°, 
was obtained, and proved to be identical with an acid prepared 
from Chinese wax by Gascard (A., 1920, i, 470). This investi¬ 
gator showed that the acid which he had isolated was not 
identical with cerotic acid from beeswax. The authors give the 
name carboceric acid to the new compound. From the fraction 
of esters boiling between 260° and 275° small quantities of an 
acid, C 25 H 60 O 2 , m. p. 78°, were obtained, which is seemingly 
identical with the hyaenic acid isolated by Carius from the fat 
of certain glands of the hyaena. True montanic acid was isolated, 
and the formula C 29 H 58 0 2 confirmed. It crystallises in needles 
very Bimilar to fir-tree branches, and has m. p. 86*5°. 

A. G. 

Synthesis of A^-Decenoic Acid. Ad. Grun and Th. Wirth 
(Ber., 1922, 55, [2?], 2206—2218).—The synthesis of A^-decenoic 
acid from undecylenic acid and from suberic acid is recorded. The 
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substance is identical with the acid isolated by Grim and Wirth 
(following abstract) from butter fat. 

Ethyl undecenoate is reduced by sodium and ethyl alcohol 
to undecenol, CH 2 ICH'[CH 2 ] 8 *CH 2 *OH, b. p. 250°/atmospheric 
pressure, 122°/3 mm., m. p. —7°, which is converted by chloro- 
sulphonic acid in dry ethereal solution into undecenyl hydrogen 
sulphate (the barium salt, colourless leaflets, is described). Oxid¬ 
ation of the ester (or of the corresponding acetate) with chromic 
acid or preferably with permanganate leads to the isolation of 
i-hydroxydecoic acid , 0H'CH 2 *[CH 2 ] 8 ‘C0 2 H, indistinct, transparent 
crystals, m. p. 75° (methyl ester, m. p. 34*5°, b. p. 154°/7 mm., 
amyl ester, b. p. 179—180°/8 mm.). i-Acetoxydecoic acid has b. p. 
213 0 /15 mm.; at 320°/atmospheric pressure it loses acetic acid, 
but the formation of the olefinic acid proceeds only slowly. 
Methyl i-acetoxydecoate is a moderately mobile liquid, b. p. 175°/17 
mm., 295—300°/atmospheric pressure. Amyl L-acetoxydecoate f b. p. 
210°/15 mm., 310—312°/atmospheric pressure (when rapidly dis¬ 
tilled), decomposes more readily than the methyl ester into the 
unsaturated compound when it is heated. The derivatives just 
described are too stable to permit a ready transition from hydroxy - 
decoic to decenoic acid, but better results are obtained after the 
introduction of a heavier radicle. Thus, methyl i-stearoxydecoate , 
colourless, wax-like aggregates, m. p. 43°, decomposes readily 
when distilled under atmospheric pressure into stearic acid and 
methyl decenoate; the latter on hydrolysis gives decenoic acid, 
b. p. 14376 mm., whereas the product from butter fat has b. p. 
14274 mm. 

Methyl i-chlorodecoate , b. p. 153°/15 mm., could not be con¬ 
verted satisfactorily into methyl decenoate by loss of hydrogen 
chloride. 

The preparation of alkyl hydrogen sebacates by partial esteri¬ 
fication of sebacic acid cannot be satisfactorily accomplished, and 
the acid esters aro obtained by partial hydrolysis of the normal 
compounds. Methyl sebacate crystallises in long, transparent 
prisms, m. p. 27—28° (literature, m. p. 36° and 38°), whereas the 
ethyl ester is a liquid, b. p. 172°/7 mm. Ethyl hydrogen sebacate 
forms colourless, indistinct crystals, m. p. 36°, b. p. 210°/18 mm.; 
when distilled under atmospheric pressure it is decomposed into 
sebacic acid and ethyl sebacate. Potassium ethyl sebacate is 
reduced by sodium and boiling ethyl alcohol to i-hydroxydeooic 
acid. 

The iodine and acid numbers of A*-decenoic acid gradually 
diminish when the substance is preserved, thus indicating the 
formation of a lactone. Decenoic acid is converted by sulphuric 
acid (80%) at 90° into decalacione f CjoHjgCXj, a liquid, b. p. 
153715 mm., which is saturated and neutral in character. It is 
hydrolysed by alcoholic potassium hydroxide solution with the 
production of a hydroxy-acid, leaflets, m. p. 44°, *which gradually 
passes when preserved into water and the lactone. In all prob¬ 
ability the substances are y-decalactone and y-hydroxydecoic acid, 
but this is not regarded as established definitely. H. W. 
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A*-Decenoic Acid, a Previously Unknown Acid from Butter. 

Ad. Gate and Th. Wirth (JJcr., 1922, 55, [B], 2197—2205).— 
Butter fat is treated with methyl-alcoholic hydrogen chloride 
(1*5%) and the methyl esters are submitted to fractional distillation 
whereby a portion, b. p. 100—140°/15 mm., iodine number 9*8, 
is obtained. The fraction is hydrolysed and a partial separation 
of the saturated and unsaturated acids is effected by systematic 
treatment of the corresponding lead salts in the usual manner. 
A mixture of approximately equal amounts of decenoic and decoic 
acids is thus produced which cannot be more completely separated 
by any of the ordinary methods. It is therefore esteri^od and the 
methyl esters are brominated in dry chloroform solution. The 
products are readily separated from one another by distillation 
under diminished pressure, whereby methyl dihromodecoate , b. p. 
185—186°/7 mm., is obtained. Treatment of the latter with 
5A-methyl alcoholic hydrogen chloride and zinc yields methyl 
hP-decenoate , a colourless, mobile liquid, b. p. 115—116°/12 mm., 
which is hydrolysed to A 9 -decenoic acid , CH 2 ICH*[CH 2 ] 7 *C0 2 H, a 
colourless, fairly mobile liquid, b. p. 142°/4 mm., m. p. below 0°. 
The constitution of the acid is deduced from its conversion by 
ozone into azelaic and formic acids. This is the first instance 
on record of the isolation of an unsaturated acid of such low 
molecular weight or of one containing a terminal unsaturated 
bond, from a natural fat. H. W. 

China Wood Oil. K. H. Bauer and K. Herberts (i Chem . 
Umschau , 1922, 29, 229—232).—China wood oil occupies a special 
position among the drying oils in containing practically no saturated 
acid and very little oleic acid, elaeostearic acid, C 18 H 32 0 2 , having 
two unsaturated double bonds, being the characteristic acid. This 
acid, which forms large, colourless crystals, m. p. 48°, is designated 
a-elaeostearic acid, whilst the p-form, to which it easily changes 
spontaneously, has m. p. 71°. Such transformation also takes 
place with the glyceride by exposure to light, or the catalytic 
influence of iodine, sulphur, etc. Since a-elaeostcaric acid on 
hydrogenation yields stearic acid, it is considered to be a straight 
chain fatty acid of the C 18 series. From examination of the 
decomposition products of the ozonide of a-elaeostearic acid, and 
from the results of oxidation by potassium permanganate, it is 
concluded that it has the constitution 

ch 3 -[ch 2 ] 3 *ch:ch-ch 2 -ch 2 -ch:ch-[ch 2 ] 7 -co 2 h, 

as compared with its isomeride, linolic acid, 

ch 3 -[ch 2 i 4 -ch:ch-ch 2 -ch:ch-[ch 2 ] 7 -co 2 h, 

the melting points of the tetrabromides from these two acids being 
114° and 114\5°, respectively. Nicolet has proved their separate 
identity by the considerable lowering of melting point which occurs 
when the two are mixed. This has been confirmed by the authors, 
who debrominated the bromo-derivative of a-elaeostearic acid by 
means of zinc dust in alcohol and obtained a product free from 
bromine having m. p. 68—70°, P-elaeostearic acid having m. p. 71°, 
thus showing a transformation of the a-form into the p-form and 
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a distinction of the bromo-derivatives of both forms from that 
of linolic acid. By esterification of a-elaeostearic acid with methyl 
alcohol in the presence of sulphuric acid, separation of the ester 
by distillation (b. p. 220°/35 mm.) and subsequent saponification 
and separation of the acid, (3-elasostearic acid alone, m. p. 69— 
70’5°, was found, the change from the a- to the (3-form being 
attributed, not to the action of the alkali used for saponification, 
but to the sulphuric acid used in esterification, a result some¬ 
what comparable with the observed obtainment of the (3-glyceride 
by mere extraction of the seed with carbon disulphide. By saponi¬ 
fying the anhydride obtained by heating a-elseostearic acid with 
acetic anhydride and liberating the free acid, the original a-elseo- 
stearic acid was obtained with m. p. 46°. The authors conclude 
that the transformation of a-ekeostearic acid into its (3-isomeride 
is most probably not accounted for by the mere action of light, 
since exposure to light was as far as possible avoided and con¬ 
ditions maintained as equal as possible in the two experiments 
of esterification of a-elaeostearic acid and saponification of its 
anhydride respectively. A. de W. 

The Colouring Constituents of Montan Wax. J. Marcusson 
and H. Smelkus (Chem. Ztg ., 1922, 46, 701—702).—On extracting 
montan wax with ether in a Soxhlet apparatus, 23% of the wax 
dissolves and the solution, on being mixed with an equal volume 
of 96% alcohol and cooled to —20°, yields 18% of low-melting 
wax which contains about 6% of hydroxy-acids. The ether- 
alcohol solution contains 9% of a resin having a dark brown colour 
and dissolving readily in benzene, chloroform, and pyridine. On 
heating with sulphuric acid the resin yields a green, insoluble 
compound containing 4% of sulphur; with fuming sulphuric acid 
a black mass containing 7-8% of sulphur and slowly soluble in 
water is formed, whilst nitric acid gives a characteristic cyclic 
nitro-compound. 

The residue of the original wax insoluble in ether contains about 
10% of a brownish-black, unsaponifiable substance soluble in 
benzene, whilst the remainder consists of esters of a mixture of 
hydroxy-acids. These acids form a dark brown, friable mass, 
which contains 3*1% of sulphur, is soluble in benzene, chloroform, 
and amyl alcohol, has a saponification value of 94, acid value 58, 
iodine value 13, and on reduction with sodium in amyl alcohol 
solution yields a mixture of fatty acids. No humic acids could 
be detected in the mixture. The potassium salts are soluble in 
50% alcohol, benzene, and hot water. A. R. P. 

Some Derivatives of Ethyl Hydrogen Diethylmalonate. 

Philippe Dumesnil (Bull. Soc. chim ., 1922, [iv], 33, 687—689; cf. 
A., 1921, i, 391).—The following substances have been prepared 
from ethyl hydrogen diethylmalonate. Ethyl diethylmalonyl 
chloride , C0Cl*CEt 2 *C0 2 Et, a colourless mobile liquid, b. p. 102°/20 
mm., which gives the usual reactions of acid chlorides. Ethyl 
diethylmalonic anhydride , 0(COCEt 2 # C0 2 Et) 2 , a colourless liquid, 
b. p. 210°/24 mm., which reacts with ammonia, yielding the corre- 
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sponding amide; attempts at esterification were unsuccessful. 
Ethyl diethylmalonamide (cf. Conrad and Zart, A., 1905, i, 754), 
formed by the action of ammonia on both the acid chloride and 
the anhydride; the diethylamide , NEt 2 *COCEt 2 *C0 2 Et, a colour¬ 
less liquid, b. p. 170°/28 mm., by the action of diethylamine on 
the acid chloride; benzyl ethyl diethylmalonate , from the acid 
chloride and benzyl alcohol, a colourless liquid, b. p. 187°/22 mm. 

H. J. E. 

Some Derivatives of w-Butylmalonic Acid. Arthur W. 
Dox and Lester Yoder (J. Amer. Chem. Sac., 1922, 44, 1578— 
1581).—A number of new derivatives have been prepared from 
ethyl w-butylmalonate. Of chief interest among these is 5-ethyl- 
5-rt-butylbarbituric acid, which is a powerful hypnotic. The 
substitution of a phenoxy-group for either of the alkyl radicles 
in this substance destroys its physiological activity. 

Ethyl tt-butylmalonate is converted by concentrated aqueous 
ammonia into n-butybnalonamide, slender, hair-like needles, 
m. p. 200°, and by aqueous methylamine (33%) into n-butyl- 
NN' - dimethylmalonamide, colourless, glistening needles, m. p. 
184°. n-Butylmalonanilide , colourless needles, m. p. 193°, is pre¬ 
pared by heating a mixture of aniline and ethyl n-butylmalonate 
at its boiling point; the similarly prepared n-butylmalono-o-tolu- 
idide crystallises in colourless needles, m. p. 202°. 5-n -Butyl- 

barbituric acid , m. p. 214°, is converted by bromine in methyl- 
alcoholic solution into 5-bromo-F>-i\-butylbarbituric acid , colourless 
needles, m. p. 114°. Ethyl bromo-n-butylmalonatc , a colourless 
liquid, b. p. 152—153720’ mm., 252—253° (decomp.)/737 mm., 
dx 1*238, is obtained by the addition of bromine, containing a 
trace of iodine as catalyst, to ethyl n- butylmalonate; it is trans¬ 
formed by an alcoholic solution of sodium phenoxide into ethyl 
phenoxy-n-butylmalonatc, a viscous liquid, b. p. 170—173°/8 mm., 
d.jj 1*063. The latter ester is converted by carbamide and ethyl 
alcoholic sodium ethoxide solution at 105° into 5-phenoxy-5-n-butyl- 
barbituric acid , small, colourless needles, m. p. 167°. Ethyl ethyl- 
butylmalonate, b. p. 243—245°/755 mm*., is converted in a similar 
manner into 5-ethyU5-n’bvty1barbitvric acid , m. p. 125°. 

H. W. 

Action of a-Bromo?sobutaldehyde on Sodiomalonic Ester. 

Adolf Franke and Gerald Groeger (Monatsh ., 1922, 43, 56— 
^)* The reaction between ethyl sodiomalonatc and a-bromoi«$o- 
butaldehyde takes an unexpected course, yielding the ethyl ester 
of y-iso bvtylidenemalonolactone, transparent crystals, m. p. 68°, 
b. p. 177—178°/25 mm., which, on oxidation by cold alkaline 
permanganate, gives a-fi-dihydroxy-y-isohexolactone, m. p. 97°. 
Condensation of the same aldehyde with ethyl sodioacetoacetate 
gives a substance , C 10 H 16 O 4 , b. p. 135—140°. C. K. I. 

A New Class of Active Racemic Substances. Ph. Landrieu 
(Bull. Soc . chim. y 1922, 33, 667—672; ef. D61epine, A., 1921, 
ii, 567).—A compound of ^-tartaric acid with inactive tartaric 
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acid was prepared, containing one molecule of each acid with two 
molecules of water of crystallisation, the rotatory power of which 
is equal to half that of the active acid. In order to prove that 
the substance was a compound and not a mixture, its equilibrium 
with the mother-liquor from which it was crystallised was studied 
at a temperature of 13-5°, and the conditions under which either 
of the acids or the compound of the two could be deposited were 
ascertained. The equilibrium diagram is given and a similar 
curve was obtained from Z-tartaric acid and the inactive form. 
The conclusion is drawn that it should be possible to obtain a 
triple compound of these acids which should be regarded as a 
compound of racemic acid with the inactive form. The author 
considers that, in order to obtain molecular compounds of optically 
active substances, it is not necessary that the activity of those 
substances should be of opposite sign. . H. J. E. 

Preparation of Methylenecitric Acid. C. Gastaldi (Boll. 
Chim. Farm., 1922, 61, 353—357).—When 40 grams of crystallised 
citric acid and 6 grams of paraformaldehyde are heated together 
at 145° in a sealed tube of 90 c.c. capacity, methylenecitric acid 
is formed in 74% yield. T. H. P. 

Synthesis of the Polyacetic Acids of Methane. VII. 
tsoButylene-ayy'-tricarboxylic Acid and Methanetetra-acetic 
Acid. Christopher Kelk Ingold and Lewis Charles 
Nickolls (T., 1922, 121, 1638—1648). 

Methylated Saccharic Acid and Methylated Mucic Acid. 

P. Karrer and J. Peyer (Helv. Chim. Acta , 1922, 5, 577—581).— 
Potassium saccharate was methylated first with methyl sulphate 
in alkaline solution, and when the partly methylated product had 
been freed from inorganic salts, methylation was completed by 
boiling with methyl iodide in presence of silver oxide. Purified 
methyl tetramethylsaceharate , C0 2 Me*[CH*0Me] 4 *C0 2 Me, crystallises 
from ether in stout needles or plates, m. p. 68°, [a]}? +8*88° to 
10*26°. Tetramethylsaccharodiamide , prepared by the action of 
ammonia on a cold concentrated aqueous solution on the above 
compound, forms colourless, apparently rhombic plates, m. p. 
237°; [a] 1 ,, +12*22° in water. Mucic acid, when methylated in 
a similar manner to saccharic acid, gives methyl tetramethylmucate , 
crystallising in monoclinic or rhombic tablets, m. p. 103°. A second 
product, isolated in small quantity, is probably methyl trimethyl - 
mucate , m. p. 165—166°. Tetramethylmucodiamide forms small, 
tabular crystals, m. p. 276°. Barium teiramethylsaccharate crystal¬ 
lises in long needles, very soluble in water; the silver salt forms 
a very soluble,Jwhite powder. E. H. R. 

The Alcoholic Fermentation of Formaldehyde. Hans 
MOller (Helv. Chim. Acta , 1922, 5, 627 — 628). — To account for 
the alcoholic fermentation of formaldehyde by osmium, E. Muller 
supposed the intermediate formation of a compound, H 2 C0 2 , 
containing sexavalent carbon (this vol., i, 110). On account of 
the widespread nature of Cannizzaro’s reaction in physiological 
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change, it- is interesting that in this ease also it will explain the 
observed facts. Assuming that 2 mols. of formaldehyde give 
1 mol. of methyl alcohol and 1 mol. of formic acid, the last can 
also behave as an aldehyde and by the same reaction give 0*5 mol. 
of formaldehyde and 0*5 mol. of carbon dioxide. The formalde¬ 
hyde thus regenerated starts the cycle again. The products of 
fermentation, methyl alcohol and carbon dioxide, are thus produced 
in the molecular ratio 2 : 1, in agreement with the experimental 
results. E. H. R. 

Asymmetric Synthesis. J. Pirak ( Biochem . Z ., 1922, 130, 
76—79).—The combination of sodium hydrogen sulphite and 
acetaldehyde and subsequent addition of potassium cyanide was 
carried out slowly in the circularly polarised light from a metal 
filament lamp of 250 candle power or from a mercury lamp. The 
cyanohydrin was converted into lactic acid. The latter was 
invariably inactive, even in presence of molybdic acid. H. K. 

The Preparation of Aldehydes from Tertiary Alcohols. 

R. Locquin and Sung Wouseng (Compt. rend., 1922, 175, 100— 
102).—It has previously been shown (this vol., i, 710) that tertiary 
alcohols of the type HOCRR'*CH!CH 2 are readily converted by 
acids into primary alcohols of the type CRR'ICH*CH 2 *OH, and it 
is now shown that, if these tertiary alcohols are acted on by 
chromic acid mixture, they give aldehydes of the type 

CRR'ICH*CHO. 

Thus this oxidation process is not necessarily a means of differentiat¬ 
ing a primary from a tertiary alcohol. W. G. 

Preparation of Ketones from Secondary Alcohols. Seth 
Bliss Hunt (F.P. 523108; from Chem. Zentr ., 1922, ii, 142).— 
Secondary alcohols in the state of vapour are mixed with oxygen 
and an indifferent gas in the presence of metallic catalysts, pre¬ 
ferably copper or copper alloys, at 475—800°. Acetone is thus 
prepared from an alcoholic mixture containing principally ^opropyl 
aicoho 1 (from petroleum hydrocarbons). The alcohol, heated at 
65 , is mixed with sufficient air for its oxidation and the mixture 
is passed over a copper catalyst at 500°. The yield of acetone 
amounts to 75% of the theoretical yield. G. W. R. 

Catalysis. XVI. The Inversion of Sucrose by Hydrogen 
Ion. Thomas Moran and William Cudmoiie McCullagh 
Lewis (T., 1922, 121, 1613—1623). 

Methyl Ethers of Xylan. Emil He user and Wilhelm 
Ruppel (Her., 1922, 55, [B], 2084—2088; cf. Heuser, Braden, and 
Kurschner [this vol., i, 113]).—The presence of two hydroxyl groups 

x yl an fi as been shown by the formation of a diacetate and 
dibenzoate, and is now further confirmed by the production of a 
dimethyl ether. r 

Although xylan is very readily soluble in solutions of alkali 
hydroxides, it cannot be converted by methyl sulphate in these 
media into methylated products containing more than 1_1-5 
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methoxyl groups for each C 6 H 8 0 4 complex. The products thus 
obtained are freely soluble in cold water, but the solutions become 
turbid when they are warmed owing to separation of methyloxylan. 
Better results are obtained with silver oxide and methyl iodide. 
Xylan, pre-methylated with sodium hydroxide and methyl sulphate, 
is almost completely methylated by these reagents boiling under 
slightly increased pressure, and is completely converted into 
dimethylxylan , a brittle mass which softens at 65—70°, when 
similarly treated under pressure at 100°. H. W. 

Constitution of Polysaccharides. I. Xylan and its Acetyl 
Derivatives. I. Shigeru Komatsu and Kozo Kashima (Mem. 
Coll. Sci. Kyoto Imp. Univ., 1922, 5, 307—314).—The isolation of 
xylan from wheat straw and corn cobs is described in detail. It 
is noteworthy that xylan prepared from the latter source yields 
scarcely any acetyl derivative by the action of acetic anhydride 
and acetyl chloride with or without catalytic agents, whereas that 
derived from wheat straw easily yields acetyl compounds. 

Monoacetylxylan, [ajg —202° 6' when dissolved in chloroform 
(cf. Bader, T., 1896, 70, 1335), is prepared from xylan and acetyl 
chloride, or in better yield from xylan, and glacial acetic acid and 
acetic anhydride containing chlorine and sulphur dioxide. Its 
molecular weight in boiling chloroform solution corresponds with 
the formula (C 7 H 10 O 5 ) 2 . Diacetylxylan (cf. Bader, loc. cit.) is 
prepared by treating xylan with acetyl chloride and pyridine, 
acetic anhydride, chlorine, and sulphur dioxide, or acetic anhydride 
and zinc chloride; it has [a]}? 8 —135° 9' in chloroform solution. 

The hydrolysis of xylan and its acetates by N /5-benzenesulphoniG 
acid has been investigated. H. W. 

Galactosan. Am£ Pictet and Henry Vernet (Hdv. Chim. 
Ada , 1922, 5, 444—448).—Galactosan is difficult to separate from 
its polymerisation products. When galactose is dehydrated at 
180°/15 mm., the molecular weight of the product corresponds 
with (G 6 H 10 O 5 ) 3 ; at 145°/15 mm. the product corresponds with 
(C 6 Hi 0 O 5 ) 2 , whilst at 135°/2 mm. the product, which is very hygro¬ 
scopic, appears to be a mixture of galactosan and digalactosan. 
The galactosan was partly purified by extraction with boiling 
alcohol, in which it is more soluble than its polymerides. In its 
chemical behaviour it is similar to glucosan, and is undoubtedly 
an anhydride of the a-series. It polymerises slowly at the ordinary 
temperature; in the hot, polymerisation is accelerated by zinc 
chloride, which brings about, at 170°, the formation of a mixture 
of tetra- and penta-galactosan. 

With cold hydrochloric acid, galactosan forms galactosyl chloride, 
but the product is contaminated with polygalactosides, through 
the polymerising action of the acid. The impure a-galactosyl 
chloride forms a transparent, brown, amorphous residue from 
alcohol. Condensed with dextrose and sodium in alcoholic solu¬ 
tion, it forms a disaccharide, probably glumse-oi-galactoside, giving 
an osazoTte , yellow needles, m. p. 158°. This osazone is not identical 

//* 2 
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with that of glucose-(3-galactoside prepared by Fischer and 
Armstrong (A., 1902, i, 746). E. H. R. 

Sublimation Experiments with Carbohydrates. P. Karrbr 
and J. 0. Rosenberg (Helv . Chim. Acta , 1922, 5, 575—576).—It 
was shown by Pictet and Sarasin (A., 1918, i, 59) that when starch 
was distilled under reduced pressure, laevoglucosan could be identified 
in the distillate. The same compound has now been obtained as a 
sublimate by heating potato starch at about 220° in a very thin 
layer, having a cold condensing surface within 2 mm. of the heated 
starch, at atmospheric pressure. Laevoglucosan was obtained in a 
similar manner from a-tetra-amylose at 220°, and with rhamnose at 
120°/12 mm. the sugar itself was sublimed. E. H. R. 

Viscosity of Cellulose in Cuprammonium Hydroxide 
Solution. I. Determination of the Viscosity. Reginald 
Arthur Joyner (T., 1922, 121, 1511—1525). 

Constitution of Polysaccharides. V. The Yield of Glucose 
from Cotton Cellulose. James Colquhoun Irvine and 
Edmund Langley Hirst (T., 1922, 121, 1585—1591). 

Oxidation of Lignin and Lignosulphonic Methyl Ethers. 

Emil Heuser and Sigurd Samuelsen (Cellulosechem ., 1922, 3, 
78—83).—Hitherto it has not been possible, by the oxidation of 
lignin or lignosulphonic acid, to obtain products intermediate 
between the original complex and oxalic acid. It was thought, by 
analogy, that the complete methoxylation of the lignin might 
stabilise the molecule and lead to oxidation products having a 
direct constitutional relationship to the original lignin. Both 
lignosulphonic acid and lignin isolated by Willstatter and Zech- 
meister’s method were completely methoxylated by six successive 
treatments with methyl sulphate and sodium hydroxide at 70°. 
The methoxyl value of the sulphonic acid was thus increased from 
13*07 to 25*43% and that of the lignin from 14*15 to 26*05%. 
These products were then oxidised by alkaline permanganate at 
90° and by alkaline peroxide, but no product other than oxalic 
acid could be isolated. The volatile acids, calculated as acetic, 
amounted only to 0*9% of the methyl-lignin oxidised. A statistical 
account of the oxidation of methyl-lignin by alkaline permanganate 
showed 44*76% of the original carbon in the form of carbon dioxide 
and 10*69% in the form of oxalic acid; thus only 55*65% of the 
total carbon oxidised has been accounted for. J. F. B. 

The Effect of Dakin's Hypochlorite Solution on certain 
Organic Substances. N. 0. Engfeldt (Z . physiol . Chem ., 1922, 
121, 18—61).—The action of Dakin’s hypochlorite solution, con¬ 
taining 0*5% of sodium hypochlorite, 0*5% of sodium carbonate, 
and 0*45% of sodium hydrogen carbonate, on carbohydrates, fats, 
soaps, and glycerol, proteins, amino-acids, ammonia, and aldehydes, 
has been investigated. The general method is to treat a given 
amount of the substance with the hypochlorite solution for a given 
time at a given temperature, and to estimate the amount of hypo- 
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chlorite left by treatment with an iodide and estimation of the iodine 
set free. Fats, soaps, and glycerol react only to a small extent; 
most of the other substances investigated react much more com¬ 
pletely and rapidly. In particular, hippuric acid is found to be 
attacked, yielding benzoic acid, formaldehyde, and ammonia, in 
opposition to the results of Langheld (A., 1909, i, 138, 557) and 
Dakin. W. 0. K. 

Optically Active Amine Oxides. III. Jakob Meisen- 
heimer (. Annalen , 1922, 428, 252—253).—A general introduction 
to the accompanying papers (cf. following abstracts, and this vol., 
i, 822). C. K. I. 

Optically Active Amine Oxides. Ill (i). Methylethylpropyl- 
amine Oxide. J. Meisenheimer and Hermann Bernhard 
(Annalen, 1922, 428, 254—268).—The optical resolution of this 
oxide was not accomplished although the 5-bromocamphorsulphon- 
ate, J-tartrate, and d-camphornitronate were fractionally crystallised. 

Methylethylpropylamine, prepared from propyl bromide and 
methylethylamine, has b. p. 91—92°, yields a hydrochloride , m. p. 
177—179°, a picrate , m. p. 94—95°, and a platinichloride , m. p. 
176—177°. The oxide is extremely hygroscopic, and yields a 
hydrochloride, m. p. 53—56°, a picrate, m. p. 106—107°, a platini- 
chlorjide , m. p. 204—216°, a d- bromocamphorsuIphonate , m. p. 89— 
91°, a d -tartrate, m. p. 99—100°, and a d -camphomitronate, m. p. 
82—83°. C. K. I. 

Optically Active Amine Oxides. Ill (ii). Methylethylallyl- 
amine Oxide. J. Meisenheimer and Artur Lohsner (Annalen, 
1922, 428, 269—278).—Methylethylailylamine oxide has been 
resolved into its optical antipodes by fractional crystallisation of 
its J-bromocamphorsulphonate. 

Methylethylailylamine, prepared from methylethylamine and allyl 
bromide, has b. p. 88—89°, forms a picrate, m. p. 90°, and an oxide, 
which gave a dl -picrate, m. p. 134—135°. The d-bromocamphor- 
sulphonate of the Z-amine oxide, which was crystallised from ethyl 
acetate, crystallises with 1H 2 0, has m. p. 66—68°, and yields the 
1 -picrate, having m. p. 133—134° and [a] D —2*6°. The d-bromo- 
camphorsvlphonate of the d -amine oxide, which was purified with 
the aid of ethyl nitrate, crystallises with 2H s O, has m. p. 57—58°, 
and gives the d -picrate, m. p. 133—134°, [a] D +2*9°. C. K. I. 

Proteinogenous Amino-alcohols and Cholines. II. P. 

Karrer, M. Gisler, E. Horlacher, F. Locher, W. Mader, and 
H. Thomann (Helv. Chim. Acta, 1922, 5, 469—489).—In a previous 
paper (A., 1921, i, 228) the preparation was described of a number 
of amino-alcohols and cholines from naturally occurring amino- 
acids. On account of their close crystallographic, chemical, and 
physiological relation to one another and their possible occurrence 
in the plant and animal organism, the study of these compounds 
has been extended. In most cases the racemic forms only were 
prepared. 
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Alanine-choline was prepared in the following stages. a-Bromo- 
propionic acid was condensed with dimethylamine, and the crude 
product esterified with ethyl alcohol, giving ethyl a-dimethylamino - 
propionate (N-dimethylalanine ethyl ester), a pale yellow oil, b. p. 
160°/740 mm. This was reduced with sodium and alcohol, giving 
TK-dimethylalaninol, a pale yellow oil, b. p. 140—141°/738 mm. 
With methyl iodide, this readily gives alanine-choline iodide , 
OH-CHo'CHMe-NMegl, m. p. 296°. Free alanine-choline is similar 
to the base of ordinary choline and very hygroscopic. Its auri- 
chloride , C 6 H^ON,AuC 1 4 , has m. p. 247°. The platinichloride , 
(C 6 Hi 6 ON) 2 Ptul 6 , m. p. 228°, crystallises in stout, rhombic prisms, 
a:b:c~ 0*7072:1:0*5689; cP 1-863. The picrate of alanine- 
choline forms golden-yellow crystals, m. p. 265°. 

Valinol , CHMeo*CH(NH 2 )’CH^OI!, was prepared by the reduc¬ 
tion of valine ethyl ester (ethyl a-aminoisovalerate); it forms a 
colourless oil with a strong odour, b. p. 181—18G°/720 mm.; the 
hydrochloride , m. p. 114°, is very hygroscopic. Valine-choline was 
synthesised as follows : a-BromoZso valeric acid was condensed 
with dimethylamine, and the product ethylated, giving ethyl 
u-dimethylaminoisovalerate , b. p. about 160°. This was reduced 
with sodium and alcohol to dimethylvalinol , which with methyl 
iodide gave valine-choline in the form of its iodide , m. p. 195°. 
The aurichloride , C 8 H 20 ON,AuCl 4 , forms yellow leaflets, m. p. 225°; 
the platinichloride , brownish-red prisms, m. p. 210—211°. Atten¬ 
tion is directed to the hindering effect of the isopropyl group on 
the condensation of a-bromoZsovaleric acid with dimethylamine. 

Attempts to reduce the esters of A-acetyl-Z-tyrosine and A-acetyl- 
O-methyl-Z-tyrosine to amino-alcohols were unsuccessful. N -Acetyl- 
l-tyrosine forms white crystals, m. p. 165°; by methylation with 
methyl sulphate it gives N-acetyl-O-methyl-l-tyrosine, white needles, 
m. p. 147—148°. When hydrolysed in acid solution this gives 
0-methyl-\-tyrosine f white, glistening leaflets, m. p. 243°; its ethyl 
ester forms a hydrochloride , fine, white needles. dZ-Tyrosine-choline 
and its O-methyl ether were prepared as follows: a-Bromo-p-p-anisyl- 
propionic acid was condensed with dimethylamine and the product 
esterified, giving O-methyl-N-dimelhyllyrosine ethyl ester, an oil of 
unpleasant odour, b. p. 165°/4 mm. By reduction this gave 
O-methyl-N-dimethyltyrosirwl , a nearly colourless oil, b. p. 133°/4 mm. 
The corresponding choline, O-methyltyrosine-choline , forms a crystal¬ 
line iodide , m. p. 137—139°; the aurichloride forms large, flat leaves 
or rosettes of yellow needles, m. p. 112—115°; the platinichloride , 
orange-yellow leaflets, m. p. 204°. By demethylation of the above, 
tyrosine-choline was obtained; its iodide forms small, white needles, 
m. p. 176°; the chloride , small leaflets. 

The acetyl derivatives of the synthetic cholines show similar 
pharmacological behaviour, for instance, in their action on an 
isolated frog’s heart, to ordinary acetylcholine, but greater con¬ 
centrations are required. When injected intravenously they are 
much less active than ordinary acetylcholine. 

1-a a-Dimethyl-leucinol was obtained by the action of magnesium 
methyl iodide on Z-leucine ethyl ester. It is an oil of unpleasant 
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odour, b. p. 187—190°/720 mm.; its hydrochloride forms white 
needles, m. p. 166°, and its sulphate , m. p. 237°. 

The stearic and palmitic esters of the synthetic cholines show a 
similar haemolytic behaviour to those of ordinary choline (cf. Four- 
neau and Le Page, A., 1914, i, 938). These esters generally show 
the phenomenon v of a double melting point, first melting to oily 
drops which adhere to the walls of the tube and then becoming 
fluid at a higher temperature with decomposition. The esters 
were prepared by the action of the acid chlorides on the choline 
iodides and chlorides. l-Leucinecholine iodide stearate , fine needles, 
m. p. 108—110° and 138—140°; the corresponding chloride forms 
white needles, m. p. 100° and 120°. l-Leucinecholine iodide 
palmitate , m. p. 105° and 113—115°; corresponding chloride , 
m. p. 100° and 110°. d\-Phenylalaninecholine iodide stearate , 
groups of needles, m. p. 124—125°; corresponding chloride , 
crystal aggregates, m. p. 147° and 172°. dd-Pbenylalaninecholine 
iodide palmitate , m. p. 125°; corresponding chloride , m. p. 147° 
and 172°. E. H. R. 

Direct Synthesis of Carbamide starting from Carbon 
Dioxide and Ammonia. Kenneth C. Bailey (Compt. rend., 
1922, 175, 279 — 281). — A yield of 14% of carbamide calculated on 
carbon dioxide was obtained by passing this gas with an excess of 
aipmonia through a quartz tube, heated to redness, and traversed 
by a concentric glass tube through which cold water was circulated. 
The carbamide was deposited on the cool walls of the latter, and 
by using alumina or thoria as catalysts the yield was increased to 
19%. By recirculation of the unused carbon dioxide, the yield was 
further raised to 50% or more. Above 500°, no carbamide was 
formed, and at 450° only small quantities. As the experiments 
were conducted at atmospheric pressures and the product was 
always accompanied by a small amount of ammonium cyanate, 
ammonium carbamate cannot be considered as an intermediate 
product of the reaction, which probably takes the course represented 
by the equations following: (1) C0 o +NH 3 =H^+H<>C:N; 
(2) HOC:N ^ HN:CO; (3) HNICO+NHa-CNH.LCO; (4) 

HO-CN+NH 3 =NH 4 OCN. G. F. M. 

Halogenation. XXI. Some Derivatives of Carbamic 
Esters. Chlorine as a Simultaneous Oxidising and Condens¬ 
ing Agent. Rasik Lal Datta and Bibhu Charan Ciiatterjee 
( J . Amer. Chem. Soc ., 1922, 44, 1538—1543).—When chlorine 
is passed into a solution of a carbamic ester in methyl alcohol, 
the latter is oxidised to formaldehyde, which then condenses with 
two molecular proportions of the ester, giving a methylenedi- 
carbamic ester. A similar reaction occurs in benzyl-alcoholic 
solution. With ethyl alcohol, simultaneous chlorination and 
oxidation of the alcohol occurs, with ultimate production of a 
dichloroethylidenecarbamic ester. With substituted urethanes 
containing an aromatic nucleus, the latter also undergoes chlorin¬ 
ation. Condensations of this type do not occur with secondary 
alcohols. 
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The following compounds have been prepared. Ethyl methylene- 
dicarbamate, colourless, silky needles, m. p. 131°; the methyl 
ester, CH^NH-CO^e^, slender needles, m. p. 124° (cf. Conrad 
and Hock, A., 1903, i, 607); the propyl ester, colourless, silky needles, 
m. p. 113°; the iso butyl ester, slender needles, m. p. 115°; the 
isoamyl ester, a colourless, microcrystalline powder, m. p. 80°. 
Ethyl benzylidenedicarbamate , CHPh(NH*C0 2 Et) 2 , silky needles, 
m. p. 175°; ethyl dichloroethylidenedicarbamate, 

CHCl 2 -CH(NH-C0 2 Et) 2 , 

slender needles, m. p. 122°; methylenedi-p-chlorodiphenyldiurethane, 
CH 2 [N(C 6 H 4 Cl) , C0 2 Et] 2 , colourless needles, m. p. 87°; methylenedi- 
tetrachloro-oi-naphthyldiur ethane, CH 2 [N(C 10 H 6 Cl 2 ) , CO 2 Et] 2 , colour¬ 
less needles, m. p. 160—161°. 

Urethane in aqueous solution is converted by chlorine into 
monochlorourethane, which is hydrolysed slowly by cold water to 
ethyl 4-ehloromethylcycZomethylenehydrazineimide-l: 3-dicarboxyl- 

ate, CH 2 Cl-CH<JJj^2|Jj>NH, colourless needles, m. p. 143— 

144° (cf. Datta and Gupta, A., 1915, i, 122). The constitution 
of the substance is established by the isolation of the corresponding 
acetyl derivative, colourless, granular crystals, m. p. 117—118° 
and imide chloride , CH 2 Cl-CH(N-C0 2 Et) 2 NCl, unstable, granular 
crystals, m. p. 75—76°. 

Methyl dichlorocarbamate is obtained as a yellow liquid by the 
action of chlorine on an aqueous solution of methyl carbamate. 

H. W. 

Amide Formation from Esters of Secondary Alkylmalonic 
Acids. Arthur W. Dox and Lester Yoder (J. Amer. Chem. 
Soc., 1922, 44, 1564—1567).—Fischer and Dilthey’s observations 
(A., 1902, i, 169) on the difference in the rate of amide formation 
from ethyl esters of mono- and di-alkylmalonic acids and Meyer’s 
observation (A., 1906, i, 358) on the difference in rate of amide 
formation from methyl and ethyl esters of dialkylmalonic acids 
have been extended to include the methyl and ethyl esters of 
see.-alkylmalonic acids. With respect to amide formation, the 
secondary alkylmalonic esters are found to resemble the dialkyl¬ 
malonic esters. 

iso Propylmalonamide, rhombohedra, m. p. 260°, is prepared by 
agitating methyl isopropylmalonate with aqueous ammonia 
(28%) at the atmospheric temperature. Methyl sec.-butylmalonate, 
b. p. 217—218°/748 mm. (prepared by the action of methyl alcohol 
and a little sodium methoxide on the corresponding ethyl ester, 
b. p. 234—236°/755 mm.), is transformed similarly into sec.-butyl- 
malonamide , m. p. 242°. On the other hand, the ethyl esters 
of isopropyl- and sec.-butylmalonic acids only give small quantities 
of the corresponding amides after protracted treatment with a 
large excess of concentrated aqueous ammonia, the greater part 
of the esters remaining unchanged. Methyl cyclo hexylmalonate, 
b. p. 121—122°/6 mm., d%\ 1*0737, is prepared in poor yield by 
the action of ethyl-alcoholic sodium ethoxide solution on methyl 
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malonate and cyclohexyl bromide; it is converted by concentrated 
ammonia into cyclo hexylmalonamide, scaly crystals, m. p. 305°, 
and a product, needles, m. p. 169°, which is probably the imide. 
Methyl phenylmalonate gives phenylmalonamide, m. p. 233°. 

The ethyl sec.-alkylmalonates have been transformed into the 
corresponding sec.-alkylbarbituric acids by treatment with carb¬ 
amide and an excess of sodium ethoxide at about 105°; 5-sec.- 
butylbarbituric acid, pearly scales, m. p. 199°, 5-cyclo hexylbarbituric 
acid , m. p. 254—256°, and 5-cyc\ohexyU24hiobarbituric acid, small, 
flat, pale .yellow needles, m. p. 188—189°, are described. H. W. 

Tautomerism of Dyads. I. Detection of Tautomeric 
Equilibria in Hydrocyanic Acid. Edith Hilda Usherwood 
(T., 1922, 121, 1604—1612). 

The Action of Organomagnesium Compounds on Nitriles. 

Franz Baerts (Bull. Soc. chim. Belg., 1922, 31, 184—192).—A 
study of the action of Grignard’s reagent on propionitrile in order 
to determine whether the latter yields condensation products 
similar to those obtained from acetonitrile (cf. Bruylants, Bull. 
Acad. Belg.) and also ketones according to Blaise’s reaction (A., 
1901, i, 133). With magnesium ethyl bromide, after treatment 
with water, two substances are obtained from the nitrile, termole- 
cular cyanoethane, (EtCN) 3 , and diethyl ketone, the latter in much 
larger proportion. In addition, a considerable quantity of triethyl- 
carbinol and bimolecular cyanoethane, (EtCN) 2 , is formed in the 
reaction. The bimolecular polymeride, which is the major product 
in the case of acetonitrile, is in this case about 25% of the total. 
The formation of the polymerides is explained on the hypothesis 
that the nitrile acts as a pseudo-acid and schemes are suggested 
to account for the formation of these and other products. 

H. J. E. 

Butenonitriles. P. Bruylants (Bull. Soc. chim. Belg., 1922, 31, 
175—184).—The preparation of p-butenonitrile (vinylacetonitrile) 
from ally! iodide and cuprous cyanide (Henry, A., 1916, i, 549) need 
not bo carried out under pressure; the reaction takes place with 
equal ease in the case of allyl bromide, and, in addition, the yield is 
quantitative. The following physical constants for the substance are 

! ;iven : b. p. 118*4—118*67760*5 mm.; m. p. (after solidification in 
iquid air) 84°; 1*40297; ng 1*40602; 1*41170; df 0*83409. 

An isomeride may be obtained by gently heating y-chlorobutyronitrile 
and also from the corresponding bromo-compound. Decomposition 
into the unsaturated nitrile and the halogen acid takes place, but 
in the latter case (3-bromobutyronitrile is formed simultaneously. 
This isomeride, crotononitrile, may also be obtained from vinyl¬ 
acetonitrile by addition of gaseous hydrochloric or hydrobromic 
acid and subsequent treatment with potassium hydroxide or 
pyridine. It consists of a mixture of the two possible stereo- 
isomerides, which can only be separated after repeated fraction¬ 
ation. Physical constants have been determined as follows:— 
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Fraction b. p. 107*6—107-8°, rv$ a 1*41503; n? 1*41821; 
1*42650; df 0*8244; fraction b. p. 120*3—120*5°, ri$ a 1*41835; 
ri$ 1*42161; nf lJ3 1*42985; df 0*8239; and it is on the evidence 
afforded by these that the author bases his views as to the space 
configuration of the substances, as chemical methods of investi¬ 
gation have not, as yet, given any trustworthy indication. 

H. J. E. 

Possible Asymmetry of Aliphatic Diazo-compounds. II. 

P. A. Levene and L. A. Mikeska (J. Biol. Chem ., 1922, 52, 485— 
494).—The diazosuccinic ester previously obtained {A., 1921, i, 233) 
was converted into malic, chlorosuccinic, and bromosuccinic esters. 
In each case the products had small rotations, thus indicating the 
existence of optically active diazosuccinic esters. Further work, 
however, is necessary completely to solve the problem (cf. also 
Marvel and Noyes, A., 1921, i, 15). E. S. 

Preparation of Allylarsinic Acid. F. Hoffmann-La Roche 
& Co., Akt.-Ges. (Swiss Pat. 89055; from Chem. Zentr , 1922, ii, 201. 
Additional to E.P. 167157).— Allylarsinic acid, 

ch 2 :ch-ch 2 -AsO(oh) 2 , 

forms colourless needles or stout prisms, m. p. 129—130°. The 
white silver salt is soluble in dilute nitric acid. The acid decolorises 
bromine water, and permanganate solution made alkaline with 
sodium carbonate. The primary sodium salt, which forms lustrous 
leaflets, is not hygroscopic and melts partly at 87—88° in its water 
of crystallisation. The aqueous solution is weakly acid to litmus 
and can be heated to 120° without decomposition. The hygro¬ 
scopic secondary sodium salt has an alkaline reaction. The acid 
is decomposed by mineral acids with the separation of arsenious 
oxide. The zinc, lead, copper, cobalt, and iron salts are insoluble. 

G. W. R. 

Preparation of Hydrocarbons. Herman Plauson and 
Georg v. Tischenko (D.R.-P. 346065; from Chem. Zentr., 1922, 
ii, 442).—Carbides which on treatment with water give acetylene, 
ethylene, or methane are treated, either singly or mixed with 
steam, at 500—700°. The carbides of calcium, aluminium, man¬ 
ganese, cerium, lanthanum, and uranium are used. With calcium 
carbide, a mixture of hydrocarbons containing more than 60% 
of benzene is obtained. A mixture of calcium and aluminium 
carbides at 600° in a vacuum gives pentinene, whilst at higher 
pressures polymerised hydrocarbons, for example, terpenes, are 
obtained. G. W. R. 

The R61e of Mercuric Nitrate in the 44 Catalysed ,f 
Nitration of Aromatic Substances. II. Nitration of 
Naphthalene. Tenney L. Davis (J. Amer. Chem. Soc ., 1922, 
44, 1588 —1591; cf. A., 1921, i, 338).—Since naphthalene is very 
easily nitrated, concentrated nitric acid, even in the presence of 
mercuric nitrate, converts it promptly into nitronaphthalenes 
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and the amount of nitronaphthols which is formed is exceedingly 
small. The best conditions for the production of the latter directly 
from naphthalene are moderately dilute acid and moderately low 
temperature. In addition to nitronaphthalenes, 2:4-dinitro-a- 
naphthol and probably 2-nitro-a-naphthol are produced. The 
unexpected formation of derivatives of a-naphthol renders the 
interpretation of the course of the action a matter of considerable 
difficulty. H. W. 

Preparation of a-Chloronaphthalene Derivatives. Kalle 
& Co., Akt.-Ges. (D.R.-P. 343147; from Chem. Zentr ., 1922, 
ii, 143—144).—Nitronaphthalene-a-sulphonic acids or naphtha¬ 
sultone-a-sulphonic acids are treated with chlorine or chlorinating 
agents. The sulphonic acid group is thereby replaced by chlorine 
and chloronitronaphthalenes or chloronaphthasultones are formed.* 

1- Nitronaphthalene-8-sulphonic acid gives, by the action of 
chlorine, hydrochloric acid and sodium chlorate, or a hypochlorite, 
8-chloro-l-nitronaphthalene. Similarly, from 2-nitronaphthalene- 
4 : 8-disulphonic acid, 4 : 8-dichloro-2-nitronaphthalene is obtained; 
it forms yellow needles, m. p. 132°. By reduction, 4 : S-dichloro - 

2 - aminonaphthalene is obtained; it has m. p. 133°. Chlorination 

of l-chloro-5-nitronaphthalene-4-sulphonic acid gives 1 : 4:-dichloro- 
5-nitronaphthalene. 1 : 5- Dichloro-4-nitronaphthalene is similarly 
obtained. Sodium naphthasultone-4-sulphonic acid gives in the 
same way 4- chhronaphthasultone , m. p. 181—183°. It yields 
4-chloro- 1 -hydroxynaphthalene-H-sulphonic acid by warming with 
dilute sodium hydroxide solution. This compound gives by hydro¬ 
lysis 4-chloro- 1-hydroxynaphthalene. The products are used in 
the preparation of colouring matters. G. W. R. 

Preparation of Naphthasultonesulphonyl Chlorides. Kalle 
& Co., Akt.-Ges. (D.R.-P. 343056; from Chem. Zentr., 1922, 
ii, 144—145).—Naphthasultone or its sulphonic acids are treated 
with chlorosulphonic acid. In the case of naphthasultone, a 
sulphonyl chloride group enters the 5-position, whilst in that of 
the sulphonic acids the sulpho-group is chlorinated. The products 
are very reactive, and may be used in the preparation of colouring 
matters. With ammonia or amines, the sultone ring is broken 
with formation of sulphonamides or amide-substituted sulphon- 
amide derivatives of the corresponding a-naphthalenesulphonic 
acids. By heating sodium naphthasultone-3-sulphonate with 
chlorosulphonic acid at 40—100°, naphthasultone-3-sulphonyl 
chloride is obtained; it forms crystals, m. p. 185°. The corre¬ 
sponding anilide has m. p. 212—213°. Naphthasultone - 5-sulphonyl 
chloride , similarly prepared, forms crystals, m. p. 194°. The 
anilide has m. p. 146—147°. Naphthasultone, -3 : 6-disulphonyl 
chloride forms needles, m. p. 163°. G. W. R. 

Hydrogenation of 1 :6-Dimethylnaphthalene. Fritz 
Mayer and Tiierese Schulte (Ber., 1922, 55, [J3], 2164—2167).— 
1 :6-Dimethylnaphthalene is reduced by sodium and boiling 
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amyl alcohol to 1 : 6-dme£fo/Z-A 6,7 -5 : 8-dihydronaphthalene, b. p. 
118°/10 mm,, d 16 0*9700; the (^'-position of the double bond 
in the hydrogenated nucleus is established by the observation 
that the substance yields a liquid dibromide which regenerates 
1 : 6-dimethylnaphthalene when it is distilled in a vacuum. If 
the dihydro-compound is reduced by hydrogen in aqueous alcoholic 
solution in the presence of palladium, 1 : 6-dimethyl-5 : 6 : 7 : 8- 
tetrahydronaphthalene , a colourless liquid, b. p. 110—111°/10 mm., 
d 16 0*9487, is obtained which is stable towards bromine and is 
oxidised by nitric acid to benzene-1 : 2 : 3-tricarboxylic acid. On 
the other hand, if 1 : 6-dimethylnaphthalene is reduced at 240° 
and 20—25 atmospheres pressure in the presence of a nickel 
catalyst, it gives a mixture (b. p. 108—110°/10 mm., d m 0*9504) 
of 1 : 6-dimethyl-1 : 2 : 3 : 4-tetrahydronaphthalene and 1 : 6-di- 
methyl-5 : 6 : 7 : 8-tetrahydronaphthalene which is oxidised by 
nitric acid to a mixture of benzene-1 : 2 : 3- and -1:2: 4-tri¬ 
car boxy lie acids. H. W. 

Constitution of Carbonium Dyes. Halochromism. Hugo 
Kauffmann (Ber., 1922, 55, [JB], 1967—1968).—In reply to 
Hantzsch (this vol., i, 24), the author maintains his priority in 
the formulation of the triphenylmethane dyes and other halochromic 
compounds as complex salts. His formulation of carboxylic acids 
antedates that of Hantzsch by six years. H. W. 

The Nature of Carbonium Salts. A. Hantzsch (Ber., 1922, 
55, [J3], 2043—2048).—A reply to the criticisms of Fierz (this vol., 
i, 445), Kehrmann (this vol., i, 331) and Dilthey (this vol., i, 668) 
(cf. Hantzsch, this vol., i, 24). H. W. 

The Fluorene Series. VII. Dibenzofulvene. A. Sieglitz 
and H. Jasso y (Ber., 1922, 55, [jB], 2032—2040).—Attempts to 
transform fluorenyl-9-methylurcthane, CH(C 6 H 4 ) 2 UH 2 ‘NHU0 2 Et, 
into fluorenyl-9-methylamine have met with considerable difficulty 
(cf. A., 1921, i, 791), and the further conversion of the latter by 
Hofmann’s degradation into dibenzofulvene, C(C 6 H 4 ) 2 ICH 2 , ap¬ 
peared not to be realisable. Unexpectedly, it is now found that 
the urethane can be converted directly into the desired hydro¬ 
carbon in small yield. 

Dibenzofulvene is prepared by the distillation of fluorenyl-9- 
methylurethane with calcium oxide in a current of hydrogen under 
20—30 mm. pressure. It crystallises in long, colourless needles, 
m. p. 46—48° (51° was observed on one occasion). In substance 
and in solution it becomes rapidly converted into amorphous 
products of high melting point. It is oxidised to fluorenone. 
The corresponding picrate , stable, orange-red crystals, and a 
colourless, resinous, polymeric dibenzofulvene , m. p. 290° after 
softening at 255°, are described. 

Attempts to prepare 2 : 7-dibromodibenzofulvene by an analogous 
method were unsuccessful; the following series of substances was 
incidentally prepared. Ethyl 2 : 7- dibromo -9 -hydroxyfluorene -9- 
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acetate (annexed formula), from 2:7-dibromofluorenone, ethyl 
bromoacetate, and zinc, colourless leaflets, 
\ m. p. 106—107°, which is reduoed by zinc 

Brl A A JBt and hydrochloric acid to 2 : 7-dibromofluor- 

a/ \/\r i ene-9-acetic acid. 2 : 7 - Dibromo-9-hydroxy- 

.rri tt* fluorene-9-aceticacid, small, colourless needles, 
HO CH 2 C0 2 Et m p 205 _ 206 o Ethyl 2 .7-dibromodi- 

benzofulvene-w-carboxylate, from the hydroxy-ester at 100°/18 mm., 
m. p. 172—173°. 2 : l-Dibromofluorene-9-acethydrazide , colourless 
needles, m. p. 247—248°, and the corresponding acetonehydrazone, 
colourless needles, m. p. 234—235°, and benzaldehydehydrazone , 
colourless needles, m. p. 256—257°. 2 :7 -Dibromofluorenyl-9- 

methylur ethane, colourless needles, m. p. 191—192°. The latter 
when distilled with calcium oxide did not appear to yield the 
corresponding amine or unsaturated hydrocarbon. 

In a further series of experiments, 2 : 7-dibromofluorenone was 
converted by magnesium and methyl iodide in the presence 
of ether into 2 : l-dibromo-9-hydroxy-9-methyljluorene , colourless 
prisms, m. p. 162—163°, which was transformed by concentrated 
hydrochloric acid in the presence of glacial acetic acid into 9 -chloro- 
2 : 7 -dibromo-9-methylfluorene, slender, colourless needles, m. p. 
182—183°. The latter gave 2 : 7-dibromo-9-methylfluorene when 
distilled under diminished pressure, but was rapidly converted in 
boiling glacial acetic acid into 2 : 7 -dibromodibenzofulvene, slender, 
colourless needles, m. p. 205—206°, which may be preserved 
unchanged for some days in a vacuum. It did not appear to 
yield a picrate. In a similar manner, 2 : 7 -dibromo-9-hydroxy-9- 
ethylfluorene, colourless rodlets or coarse prisms, m. p. 133—134°, 
was transformed successively into 9-chloro-2 : 1-dibromo-9-ethyl- 
fluorene , colourless, lustrous needles, m. p. 171°, and 2 : 1-dibromo- 
< o-methyldibenzofulvene , C(C 6 H 3 Br) 2 ICHMe, colourless, woolly needles, 
m. p. 130—131°, which can be preserved indefinitely. 2:7- 
Dibromo-9-hydroxy -9 -n-propylfluorene crystallises in small, colourless 
plates, m. p. 150—151°. 

2 : 7 -Dibromo-9-hydroxyfluorene, colourless needles, m. p. 168°, is 
prepared by the reduction of 2 : 7-dibromofluorenone by aluminium 
amalgam in the presence of moist ether. 

2 : 7-Dibromoiluorene, which has been shown previously (Sieglitz, 
A., 1920, i, 605) to be an excellent reagent for a series of aromatic 
acids, can also condense readily with aldehyde acids. Thus, with 
o-phthalaldehydic acid it yields 2 : 7 -dibronw-9-benzylidenefluorene- 
2'-carboxylic acid, small, yellow needles, m. p. 224° after softening 
at 218° ( ethyl ester, matted, yellow needles, m. p. 140°), and with 
opianic acid it gives 2 : l-dibromo-9 : 3' : 4' -dimethoxybenzylidene- 
fluorene-2'-carboxylic acid, dull yellow, microscopic rodlets, m. p. 
249—250° after previous softening ( ethyl ester, large, dark yellow 
crystals, m. p. 135°; corresponding dihydro-e ster, colourless needles, 
m. p. 90°). H. W. 

Chlorination o! p-Iododimethylaniline. Georg Sachs and 
Ludwig Leopold (Monatsh., 43, 1922,49—53).—Direct chlorination 
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of p-iododimethylaniline in chloroform solution at —12° yields 
o-cMorodimethylaniline-p-iododichloride hydrochloride , a yellow, 
amorphous powder, decomp. 78—85°, which, on reduction by 
hydrogen sulphide, gives o-chloro-p-iododimethylaniline , b. p. 159— 
161°/18 mm., 276—278°/760 mm. (partial decomposition). More 
vigorous reduction of the iododichloride with zinc dust and hydro¬ 
chloric acid gives o-chlorodimethylaniline. C. K. I. 

Preparation of JV-Nitroso-derivatives of Secondary Amines. 

Erich Schmidt and Heinrich Fischer (D.R.-P. 343249; from 
Chem. Zentr ., 1922, ii, 202; cf. A., 1920, i, 727—728).—Tetra- 
nitromethane is allowed to react with a boiling alcoholic solution 
of pyridine and a tertiary amine, o -Tolylmethylnitrosoamine is 
prepared from o-tolyldimethylamine, diethylnitrosoamine from 
triethylamine, and diphenylnitrosoamine from diphenylmethyl- 
amine. Diphenylnitrosoamine forms light yellow crystals, m. p. 
66*5°. Nitroform, obtained as a by-product, may be reconverted 
into tetranitromethane. G. W. R. 

Optically Active Amine Oxides. Ill (iii). Benzylmethyl- 
ethylamine Oxide. J. Meisenheimer and Artur Lohsner 
(Annalen , 1922, 428, 278—285).—Benzylmethylethylamine oxide 
has been resolved by means of its d-bromocamphorsulphonates. 

Benzylmethylethylamine , prepared from methylethylamine and 
benzyl chloride, has b. p. 85—87°/10 mm., forms a picrate , m. p. 
113°, and an oxide , which gives a dl -picrate, m. p. 106—107°. 
VBenzylmethylethylhydroxylammonium d-bromocamphorsulphonate 
has m. p. 149—151°, and yields a l-picrate, m. p. 100—101°, 
[a] D •—0*25°. d-Benzylmethylethylhydroxylammonium d-bromocam¬ 
phorsulphonate has m. p. 141—143°, and gives a d -picrate, m. p. 
101—103°, [a] D +0*25° (cf. this vol., i, 813). C. K. I. 

1 :8-Naphthasultam-4-sulphonic Acid and certain of its 
Derivatives. W. Konig and J. Keil (Ber., 1922, 55, [B\ 
2149—2155).—The preparation of 1 : 8-naphthasultam-4-sulphonic 
acid and several of its derivatives is described. The sulphonic 
acid and its anilide are much less reactive towards diazo-compounds 
than the unsubstituted naphthasultam or a-naphthol-4-sulphonic 
acid. The tendency towards the formation of o-sulphamino- 
dyes is considerably less than towards the formation of the 
analogous p-derivatives and very much less than towards the 
production of o-hydroxyazo-dyes. 

1 : S-NapkthasultamA-sulphonic acid , pale pink needles which 
are very freely soluble in water, is obtained by the action of 
phosphoryl chloride on potassium a-naphthylamine-4:8-disul- 
phonate at 145° or by the action of sulphuric acid monohydrate 
on 1 : 8-naphthasultam alone or in the presence of glacial acetic 

acid. The primary potassium salt, SO 3 K*C 10 H 5 <C-^^, almost 

colourless prisms ( + 1-5H 2 0); secondary potassium salt, 

so 3 k-c 10 h 6 <4^ ; 
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intensely yellow crystals with green fluorescence (-fH 2 0); secondary 
barium salt, C%H 5 0 6 NS 2 Ba,4H 2 0, and secondary calcium salt, 
CipH^0 6 NS 2 Ca,H 2 0, are describee!. 1 : S-NaphthasultamA-sulphonyl 
chloride crystallises in small, almost colourless leaflets, decomp, 
above 185°. The corresponding anilide forms colourless plates, 
decomp, above 230°, whilst the cc-naphthalide crystallises in pale 
brown leaflets, m. p. about 240° (decomp.). Secondary potassium 
naphthasultam-4-sulphonate couples very slowly with p-nitro- 
benzenediazo hydroxide solution with the formation of 2-p '-nitro- 
benzeneazo-1: 8- naphthasultarn- 4- sulphonic acid , long needles, decomp. 
280° (the potassium salt is described). 2-o'-Methoxybenzeneazo- 
1: S-naphthasultamA-sulphonic acid crystallises in dark violet leaflets 
which have no distinct melting point (the potassium salt is described). 

H. W. 

a-l-N aphthylethylamine. E. Samuelsson (Svensh Kem . 
Tidshr ., 1922, 34, 7—9).—Naphthyl methyl ketones were prepared 
in 75% yield by the Friedel-Crafts’ reaction; from 50 to 70% of 
the substance consisted of the a-isomeride, regardless of the tem¬ 
perature of preparation (0—50°). In no case was the product 
the pure a-compound, but when the reaction took place in nitro¬ 
benzene, the pure p-form was obtained. a-Naphthyl methyl 
ketoxime has m. p. 135°, and appears to exist in isomeric forms 
(cf. Betti and Poccianti, A., 1914, i, 550). a-Naphthylethylamine 
is a colourless liquid, b. p. 153°, d 19 1*063; the P-isomeride is a 
colourless liquid, b. p. 157°. Resolution of the a-isomeride was 
effected by means of camphoric acid. The eZ-form was not 
obtained pure; the Z-form had [a]n —80*8°; and in ethyl alcohol 
Mi? -—62*5°. The hydrochloride and oxalate w r ere prepared. 

Chemical Abstracts. 

The 2-Hydroxy-l-arylnapb.thylamines. A. Wahl and R. 
Lantz (Compt. rend ., 1922, 175, 171—174).—The halogen atoms 
in a-chloro- and a-bromo-p-naphthol react readily with aromatic 
amines with the formation of hydroxyarylnaphthylamines. These 
are crystalline substances, insoluble in water, soluble in alkali 
hydroxides, and forming crystalline hydrochlorides, which are 
dissociated by water. $-Hydroxyphenyl-<x.-naphthyfamine was 
obtained by boiling a-chloro- or a-bromo-P-naphthol with aniline. 
It forms white needles, m. p. 155—156°. p- Hydroxy-cc-o-tolyl- 
naphthylamine , m. p. 114—115°, p - hydroxy - a - p - tolylnaphthylamine , 
white prisms, m. p. 138—139°, fi-hydroxy-oi-o-anisylnaphthylamine , 
white needles, m. p. 110°, and fi-hydroxy-oL-(o-methoxy-m-tolyl)- 
naphthyfamine, white needles, m. p. 118°, were also prepared in 
a similar way. The methyl ethers of hydroxyphenylnaphthylamine 
and hydroxy-p-tolylnaphthylamine are also described. The former 
forms white prisms, m. p. 82—83°, and the latter, needles, m. p. 
94°. G. F. M. 

Preparation of 1 -Arylamino-4-hydr oxynaphthalenes. 

Kalle & Co., Akt.-Ges. (D.R.-P. 343057; from Chem. Zentr., 
1922, ii, 145).—1 :4-Dihydroxy- or l-amino-4-hydroxynaphthalene 
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is heated with aromatic amino-compounds. l-Amino-4-hydroxy- 
naphthalene or its hydrochloride, heated at 180° with aniline, 
gives l-anilino-4:-hydroxy naphthalene ; this forms colourless crystals, 
m. p. 92°. When dissolved in dilute sodium hydroxide solution 
and exposed to air naphthaquinoneanil (Euler, A., 1906, i, 369) 
separates. The hydrochloride forms colourless prisms. The methyl 
ether , C 10 H 16 (OMe)*NHPh, crystallises in platelets, m. p. 139°. 
l-op-DichloroanilinoA-hydroxynaphthalene , prepared from 1 :4-di- 
hydroxynaphthalene and 2 :4-dichloro-l-aminobenzene, forms 
colourless needles, m. p. 73°. Y-p-ChloroanilinoA-hydroxynaphthalene 
(from p-chloroaniline) has m. p. 96°. l-'p-ToluidinoA-hydroxy- 
naphthalene , m. p. 109°, is prepared from p-toluidine. 1 -Anilino- 
4-hydroxynaphthalene-2-carboxylic acid (from anthranilic acid) has 
m. p. 247—249°. When benzidine is heated with 1 : 4-dihydroxy- 
naphthalene, it gives 4-ammo-1 : 4'- hydroxynaphthylaminodiphenyl . 
The products are used in the preparation of colouring matters. 
By the oxidation of their alkaline solutions coloured compounds 
of the quinoneanil type are formed. G. W. R. 

Preparation of a Derivative of 2-Amino-5-hydroxynaphth- 
alene-7-sulphonic Acid. Kalle & Co., Akt.-Ges. (D.R.-P. 
342733; from Chem. Zentr ., 1922, ii, 202—203).—2-Amino-5- 
hydroxynaphthalene-7-sulphonic acid (2 mols.) is heated with 
p-phenylenediamine (1 mol.) in the presence of sodium hydrogen 
sulphite. For example, by heating at 105° in the presence of sodium 
hydrogen sulphite and sodium hydroxide for twelve hours and 
cooling, crystalline condensation products separate which are freed 
from sodium hydrogen sulphite by heating with hydrochloric acid. 
1 : 4-Di(5'-hydroxy-l'-sulpho-2'-naphthyla mino)benzene is formed with 
elimination of ammonia. This compound differs from 2-4'- 
aminophenylamino-5-hydroxynaphthalene-7-sulphonic acid in that 
it does not form a crystalline sodium salt or give a coloration with 
a nitrite and alkaline resorcinol solution. G. W. R. 

Auto-oxidation. Anti-oxygens, and Various Phenomena 
Related Thereto. II. Charles Moureu and Charles 
Dufraisse (Compt. rend., 1922, 175/ 127—132). — As previously 
recorded (this vol., i, 250), the auto-oxidation of many substances 
is checked by the presence of traces of certain compounds, notably 
phenols, to which the name anti-oxygens was given. Quantitative 
experiments have now been made to compare the inhibitive effect 
of proportions of phenols varying from 1 in 10 to 1 in 1,000,000 
on the rate of the absorption of oxygen by acraldehyde. The 
measurements were made by observing the rate of the ascension 
of the mercury column in barometer tubes charged with the 
reagents, and comparing with a control containing only acr¬ 
al dehyde and oxygen. Quinol was the most effective phenol in 
suppressing auto-oxidation, as little as 1 in 100,000 having a 
very marked effect. Slightly less active were pyrogallol and 
catechol, followed by resorcinol and 1:3: 4- trihydroxy benzene. 
At a concentration of 1 in 400, phloroglucinol has a maximum 
retarding effect, but at certain concentrations it actually accelerates 
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oxidation. Attention is directed to various well-known phenomena 
which may be attributed to anti-oxygens, for example, to the 
action of sulphurous gases in preventing the luminescence of 
phosphorus in dilute oxygen, the action of benzyl alcohol, glycerol, 
phenol, etc., in retarding the oxidation of sulphite solutions, the 
prevention of the oxidation of synthetic caoutchouc by phenols, 
the improved keeping property of essential oils as such, compared 
with that of the auto-oxidisable substances they contain, when 
isolated in a pure condition, etc. G. F. M. 

Chemistry of Terpenes, Phytosterols, and Resins. I. 
Extraction of Amyrin. K. Alb. Vesterberg (. Annalen , 1922, 
428, 243—246).—Historical and bibliographical. C. K. I. 

Chemistry of Terpenes, Phytosterols, and Resins. II. 
Separation of a- and (3-Amyrin. Preparation of a-Amyrilene. 

K. Alb. Vesterberg and S. Westerlind (Anwalen, 1922, 428, 
247—251).—Details are given for the preparation of crude amyrin, 
for its separation into a- and P-amyrin by fractional 
crystallisation of the benzoates, and for the preparation of 
a-amyrilene, C 30 H 48 , by the action of phosphorus pentachloride 
on a-amyrin. C. K. I. 

The Reduction of some Aromatic Compounds by means 
of* Sodium and Absolute Alcohol. Herv£ de Pommereau 
(Bull. Soc . chim., 1922, 33, 689—697; cf. A., 1921, i, 567; 
Bouveault and Blanc, A., 1903, i, 673).—As a result of the reduc¬ 
tion of ethyl benzoate, benzyl alcohol, benzaldehyde, nitrobenzene, 
ethyl a-naphthoate and a-naphthylcarbinol in order to study the 
effect of substituents in the ring on the reaction, the author shows 
that the benzene ring is easily reduced to hexahydrogenated de 
rivatives when it is directly united to a carboxyl group, and that 
when that group is esterified the reduction is incomplete, some 
tetrahydrogenated compounds being produced. On the other 
hand, reduction of naphthalene derivatives takes place readily, as 
does that of a primary alcohol group directly attached to the 
aromatic nucleus. The following have been prepared : tetra- 
hydrobenzyl alcohol is a colourless liquid, b. p. 188°/760 min.; 
a-naphthyl acetate has b. p. 175°/18 mm.; di-a-naphthyl ether 
forms small, white crystals, m. p. 118°. H. J. E. 

The Decomposition of Proteinogenous Cholines into 
Alcohols of the Cinnamyl Alcohol Type. P. Karrer and 
E. Horlacher (Helv. Chim. Acta , 1922, 5, 571—575).—The de¬ 
composition of the proteinogenous cholines containing an aromatic 
nucleus in the p-position to the ammonium group (cf A., 1921, 
i, 228, and this vol., i, 813) proceeds with formation of an alcohol 
of the cinnamyl type and trimethylamine. The course of the 
reaction is different, therefore, from the decomposition of ordinary 
ur 16 ^ e ^ er an d Hopff, A., 1921, i, 851). Thus phenylalanine- 
choline gives, by simply shaking in aqueous solution with silver 
oxide, cinnamyl alcohol, whilst J p-methoxyphenylalaninecholine 
gives p •methoxycinnamyl alcohol , a pleasant-smelling substance, 
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m. p. 73°. The reaction takes place by merely warming the aqueous 
solution of the choline, the instability of which is probably due to 
the aromatic nucleus in the p-position to the ammonium group. It 
is significant that the naturally occurring alcohols of the type, such 
as cinnamyl alcohol itself, coniferyl alcohol, and syrengenin, are 
all closely related to the naturally occurring amino-acids, from 
which they may be formed through the cholines. Fresh support 
is thus given to the hypothesis of choline formation in the plant 
organism. E. H. R. 

Identity of Xanthosterol with Lupeol. A. J. UltIse {Bull. 
Jardin Bot. Buitenzorg , 1922, [iii], 4, 315; cf. Dieterle, this vol., 
i, 652).—The phytosterol isolated by Dieterle (A., 1920, i, 42) 
from Xanthoxylon Budrunga has been re-obtained, and proves to 
be identical with lupeol as already suggested by Goodson (A., 1921, 
i, 488). 

Oestling’s phytosterol {Ber. Deut. Phurm. Oes ., 1914, 24, 308) 
from Fagara xanthoxyloides , Lam. ( X . senegalense, DC.) is also 
lupeol. 

Bromotrinitromethane. I. Erich Schmidt, Walter 
BartholomIs, and Alfred Lubke ( Ber ., 1922, 55, \B\ 2099— 
2107).—The bromine atom can be introduced into the aromatic 
nucleus of certain compounds, for example, dimethyl-o(or m-)- 
toluidine by the action of an alcoholic solution of bromotrinitro¬ 
methane. Addition of alkyl hypobromite at the olefinic bond is 
effected by the action of bromotrinitromethane on a series of 
unsaturated substances in the presence of the requisite alcohol : 

—CH:CH—+R-0H+0<^’ ( ^q^=—CH(OR)-CHB r—+CH(N0 2 ) 3 . 

In general, the solution of one molecular proportion of bromotri¬ 
nitromethane is added gradually to a molecular proportion of the 
unsaturated compound dissolved in the same solvent; the mixture 
is preserved in ice water or if necessary heated under a reflux 
condenser until the smell of bromotrinitromethane disappears, 
after which it is poured into water and extracted with ether after 
addition of saturated sodium chloride solution. The ethereal 
solution is subjected to protracted mechanical agitation with 
sodium hydroxide solution (15%) and twice subsequently with 
potassium hydroxide solution (15%), to which ultimately a yellow 
colour must not be imparted; it is then washed with water, and 
dried over sodium sulphate, after which the desired product is 
isolated by distillation under diminished pressure. (A second 
method of operating in the presence of pyridine will be described 
subsequently.) 

The following compounds have been prepared. In so far as they 
have been described previously their constitution is known, but 
otherwise more attention has been directed to the applicability of 
the reaction than to the precise constitution of the products : 
P-Bromo-a-methoxypropylbenzene (from propenylbenzene), a colour¬ 
less liquid, b. p. 110—111°/12 mm. $-Bromo-<x-ethoocypropylbenzene 9 
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a colourless liquid, b. p. 119—120°/13 mm. o- Methoxy-fi-bromo- 
aL-methoxypropylbenzene , OMe*C 6 H 4 *CH(OMe)*CHBrMe, an almost 
colourless liquid, b. p. 100°/0*2 mm. o-Methoxy-$^romo-<x-allyl- 
oxypropylbenzene, 0Me*C 6 H 4 *CH(0*C 3 H 6 )*CHBrMe, a pale yellow 
liquid, b. p. 113°/0*33 mm. p-M ethoxy-$-bromo-<x-methoxypropyl- 
benzene , an almost colourless liquid, b. p. 105°/0*21 mm.; 108°/0-31 
mm. p-M ethoxy-$-bromo-<x.-ethoxypropylbenzene , b. p. 110— 

112°/0*21 mm. p-Methoxy-fi-bromo-a-allyloxypropylbenzene , a pale 
yellow liquid, b. p. 126—127°/0*3 mm. 3 : i-Methylenedioxy- 
fi-bromo-oi-methoxypropylbenzerie, a pale yellow liquid, b. p. 108— 
110°/014 mm. 3 : 4- Methylenedioxy-$-bromo-<x-ethoxypropylbenzene, 
b. p. 119—120°/0-2 mm. (if light petroleum or glacial acetic acid is 
used as solvent, an unstable additive product , C^H.oOgNgBr, of 
isosafrole and bromotrinitromethane is obtained; it nas decomp. 
100—101°). Bromocyclohexyl methyl ether (fropa cyctohexene), a 
colourless liquid, b. p. 78—79°/12 mm.; n\5 1*4910, d 1 * 1-3400. 
Bromocyclohexyl ethyl ether , a colourless liquid, b. p. 84—85°/10 mm., 
I, 1*4818, dl 8 1*2761. Bromocyclohexyl allyl ether , a colourless 
liquid, b. p. 100—101°/11 mm. Bromomethoxy-p-menthan-$-ol 
(from terpineol), an almost colourless liquid, b. p. 110—lll°/0*42 
mm. Dibromodimethoxy-p-menthane (from Z-limonene), an almost 
colourless liquid, b. p. 136°/0*3 mm. Methyl bromomethoxystearate, 
b.« p. 192°/0*37 mm. BromomethoxijtetrahydronapJithalene (from 
A 1 -dihydronaphthalene), a colourless liquid, b. p. 101°/0*31 mm. 
Bromomethoxytetrahydronaphthcilene (from A 2 -dihydronaphthalene), 
a colourless liquid, b. p. 115°/0*8 mm. H. W. 

Reaction of Carbonyl Chloride with Benzene and m-Xylene 
in the Presence of Aluminium Chloride. Robert E. Wilson 
and Everett W. Fuller (J. Ind. Eng. Chem ., 1922, 14, 406— 
409).—Carbonyl chloride reacts with benzene in the presence of 
anhydrous aluminium chloride, yielding benzoyl chloride and 
benzophenone, but no trace of anthraquinone is produced. The 
reaction takes place in two stages with the intermediate formation 
of the compound C 6 H 5 *C0C1,A1C1 3 , which can be hydrolysed to 
give benzoic acid ; this compound then reacts rapidly with a further 
quantity of benzene, and the final product is almost entirely benzo¬ 
phenone, irrespective of change of temperature, method of mixing, 
ratio of reactive substances, etc. When carbon disulphide is used 
as a diluent a large proportion of the product can be obtained as 
benzoic acid; this seems to be due to the slight solubility of the 
intermediate compound in the carbon disulphide, so that it is 
removed before it can react with more benzene. Reaction between 
carbonyl chloride and 7 ?i-xylene yields a dixylyl ketone having at 
least two of the methyl groups in the ortho-position to the carbonyl 
group; attempts to convert this ketone by oxidation into a deriv¬ 
ative of anthraquinone have, so far, not been successful. 

W. P. 8 . 

Preparation of n-Butyl p-Aminobenzoate. 8 on&Tf 2 
Chimique des Usines du Rh6ne (Swiss Pat. 90590; from Chem . 
Zentr., 1922, ii, 202 ).—p-Aminobenzoic acid is esterified with 
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ft-butyl alcohol, for example in the presence of hydrogen chloride, 
and heated. On cooling, the hydrochloride of the ester crystallises. 
By addition of alkali hydroxide to an aqueous solution, the free 
n -butyl p-aminobenzoate is precipitated. It has m. p. 59°, b. p. 
173—174°/8 mm. (cf. A., 1921, i, 26). G. W. R. 

y-Dibutylaminopropyl p-Aminobenzoate. 0. Kamm and 
R. Adams (Can. Pat. 217486).—p-Nitrobenzoyl chloride dissolved 
in benzene and y-dibutylaminopropyl alcohol are heated and the 
reaction mixture is shaken with excess of tin and hydrochloric 
acid at a temperature maintained at 50°. The mixture is diluted 
and the tin removed with hydrogen sulphide. When the aqueous 
layer is made alkaline, y-dibutylaminopropyl p-aminobenzoate (a 
local anaesthetic) is precipitated. Chemical Abstracts. 

Preparation of Benzyl p-Aminobenzoate. Society for 
Chemical Industry in Basle (Swiss Pat. 90587; from Chem. 
Ztentr 1922, ii, 202).—Compounds containing a p-nitrobenzoyl 
group are benzylated and the resulting benzyl p-nitrobenzoate is 
reduced. For example, dry hydrogen chloride is passed into a 
benzyl alcoholic solution of p-nitrobenzoic acid, or p-nitrobenzoates 
are warmed with benzyl chloride in aqueous solution, or p-nitro¬ 
benzoyl chloride is heated with benzyl alcohol under a reflux con¬ 
denser. Benzyl p-nitrobenzoate is crystalline. It gives, by reduc¬ 
tion with iron and dilute hydrochloric acid, benzyl p-aminobenzoate 
(cf. Shonle and Row, A., 1921, i, 341), which forms white needles, 
m. p. 90°, and acts as a local anaesthetic. G. W. R. 

The Reduction of Ethyl a-Naphthylacetate and the 
a-Naphthylethanols by Sodium and Absolute Alcohol. HervIs 
de Pommereau (Compt. rend., 1922, 175, 105—106).—Ethyl 
a-napbthylacetate on reduction with sodium in absolute alcohol 
yielded two products, namely, tetrahydronaphthylethanol, 
C 1Q H u -CH 2 -CH 2 -OH, 

b. p. 187°/25 mm., giving a phenylurethane , m p. 91°, and ethyl 
tetrahydronaphthylacetate , from which the free acid , m. p. 131°, 
was prepared. Primary a-naphthylethanol, when similarly re¬ 
duced, gave a dihydronaphthylethanol , C 10 H 9 *CH 2 *CH 2 *OH, b. p. 
190°/22 mm., giving a phenylur ethane, m. p. 106°, and secondary 
a-naphthylethanol gave ethyldihydronaphthalene, b. p. 240°/760 mm. 

W. G. 

Fission of a a-Diphenylethyl-p-urethane. A. Sieglitz (Ber., 
1922, 55 , [B], 2040—2042).—The unexpected, direct conversion 
of fluorenyl-9-methylurethane into dibenzofulvene (Sieglitz and 
Jassoy, this vol., i, 820) has led the author to investigate the 
behaviour of the closely similar aa-diphenylethyl-p-urethane under 
analogous conditions. This substance gives the corresponding 
amine in the usual manner, the unsaturated hydrocarbon not 
appearing to be produced. 

[With Hans Spitzer.] —Ethyl pp-diphenylpropionate is con¬ 
verted by hydrazine hydrate into the corresponding hydrazide , 
colourless, lustrous leaflets, m. p. 127—128° (anisylidene compound, 
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colourless needles, m. p. 196°) which is transformed further into 
the azide. The latter is converted by boiling absolute ethyl alcohol 
into aoL-diphenylethyl-$-urethane, CHPh 2 *CH 2 ‘NH*C0 2 Et, colourless 
needles, m. p. 69° (if aqueous alcohol is used diphenyldhylcarbamide, 
slender, colourless needles, m. p. 198°, is also obtained). The 
urethane is decomposed by distillation with calcium oxide under 
12 mm. pressure in an atmosphere of hydrogen into Pfi-diphenyl- 
ethylamine (hydrochloride, m. p. 253°; picrate , m. p. 212—213°); 
the presence of the hydrocarbon, CPh 2 !CH 2 , in the non-basic 
portion of the distillate could not be established. H. W. 

Effect of Attached Groups on the Ease of Formation of 
the cffcloPentane Ring*. Juan Pedige Charles Chand- 
rasena and Christopher Kelk Ingold (T., 1922, 121, 1552— 
1555). 

A New Example of Hemihedral Forms not Conforming 
to the Sign of the Optical Activity. A. Duffour (Compt. 
rend., 1922, 175, 109—112).—The author records the case of a 
sample of abietic acid recently isolated by Dupont from the Aleppo 
pine (cf. A., 1921, i, 510) the goniometric measurements of which 
conform with those of an abietic acid obtained by Mach from rosin. 
The specimen was, however, an enantiomorphic form, but did not 
3hjow opposite optical activity. W. C. 

Abietic Acid. A. Madinaveitia (Anal. Fis. Quim ., 1922, 20, 
183—189; cf. Sureda Blanes, A., 1915, i, 493).—The author’s 
analyses lend support to the formula C 19 H 28 0 2 for abietic acid. 
The nucleus of the molecule must be retene, since it is obtained 
by the catalytic dehydrogenation of abietene. The result of 
hydrogenation of the ethylene linkings by the Willstatter method 
renders it probable that the carboxyl group in abietic acid is linked 
to a tertiary carbon atom, and the formula 

CHMe 2 # C—CH 2 * CH-CHiCH- CH-CHo-CHMe^^ 

CH-CH 2 *CH-C(C0 2 H)—€H 2 2 

is suggested. G. W. R. 

Higher Terpen© Compounds. V. Conversion of Abietic 

Acid into Methylretene. L. Ruzjcka and Jules Meyer ( Helv . 
Chirn. Acta , 1922, 5 , 581—593).—When abietic acid, 
is heated with sulphur it is converted into retene (l-methyl-7- 
Mopropylphenanthrene), C 18 H 18 , dehydrogenation being accom¬ 

panied by loss of a carboxyl group and another carbon atom. 
Abietic acid is probably therefore a methyldecahydroretenecarb- 
oxylic acid, and experiments have been made with the object 
of determining the orientation of the two groups removable by 
sulphur. The position of the double linking in abietic acid is 
unknown, but it is found that dihydroabietic acid also gives retene 
when heated with sulphur. This practically excludes the possi¬ 
bility of the grouping ^^>CH—CH 2 in abietic acid, the alternative 
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combination for a mobile carbon atom being 0-~C—CH S . The 

c/ 

methyl ester of abietic acid and the corresponding alcohol, abietinol, 
likewise give retene when heated with sulphur. When abietinol 
is treated with phosphorus pentachloride, a new hydrocarbon, 
Co 0 H 3 o, which may be called methylabietin, is obtained which, 
when dehydrogenated with sulphur, gives a methylretcne. Since 
the methyl group which has replaced the carboxyl group in abiotic 
acid is no longer removable, it is argued that the carboxyl group 
is not attached to a tertiary carbon atom of the phenanthrene 
nucleus. Methylretcne is oxidised by chromic acid to methyl - 
retenequinone. Assuming that the abietic acid skeleton consists, 
like all known mono- and sesqui-terpenc compounds, of isoprene 
residues (cf. this vol., i, 560, 562), and taking into account the 
above facts, the only possible positions for the carboxyl and methyl 
groups under discussion in the phenanthrene nucleus of abietic 
acid are 2 : 12, 3 : 11, and 4 : 11. 

Abietinol , C 2 oH 32 0, prepared by reduction of methyl abietate 
with sodium and alcohol, has b. p. 169—172°/0 , 2 mm., 1*0305, 
n\] 1*5487. Dihydroabietinol , by reduction of abietinol with 
hydrogen in presence of platinum black, forms a colourless, viscous 
mass, b. p. 169—171°/0*5 mm. Methylabietin , C 20 H 30 , is a viscous, 
colourless oil, b. p. 147—152°/0*8 mm., d J 7 0*9750, n\] 1*54435, 
a D +56*2°. It does not form a picrate. Methylretcne, C 19 H 20 , 
forms colourless leaflets, m. p. 79°, and gives an unstable picrate. 
Methylretenequinone, C ly H 18 0 2 . crystallises in red leaflets, m. p. 
147°, and with o-phenylenediamine it gives a quinoxaline , m. p. 
165°. Retene styphnate has m. p. 142°. E. H. R. 

Preparation of o-, m~, and p-Nitropkenoxyacetic Acids 
and Various Nitrotolyloxyacetic Acids and their Derivatives. 

Thomas Hosker Minton and Henry Stephen (T., 1922, 121, 
1591—1598). 

The Nitro- and Amino-derivatives of o- and p-Methoxy- 
benzoic Acids and of a- and p-Methoxynaphthoic Acids. Victor 
Froelicher and Julius Berend Cohen (T., 1922, 121, 1652— 
1660). 

Configuration of the Truxinic and Truxillic Acids. VI. 

R. Stoermer and F. Bacher (Ber., 1922, 55, [J3], 1860—1882).— 
Of the six theoretically possible truxinic acids, four (p-, 8-, £-, and 
neo-) have actually been isolated. The constitution IV has 
definitely been assigned to £-truxinic acid, since this is the only 
m-acid of the series which is resolvable into its optical antipodes. 
The p-acid must have the configuration I or II, of which I is the 
more probable. Both formulae represent meso-forms and, up to 
the present, it has not been found possible to resolve the P-acid 
by alkaloids. The configurations III, V, and VI are available 
for neo- and 8-truxinic acids, all of which represent resolvable 
racemic forms. Both acids have now been resolved into their 
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optical antipodes. The S-acid is closely related to the £-acid 
(conversion of 8-acid into the anhydride or imide of £-acid; trans- 
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formation of £- into 8-acid in the presence of pyridine), so that 
the phenyl groups must be in the trans-position to one another 
in it, thus limiting the choice of the configuration to V or VI. 
Similarly, neotruxinic acid is related closely to the (3-acid, and 
for it, as a trans- acid, only the configuration III is available. The 
same configurations have been assigned to (3-, 8-, and £-truxinic 
acids from considerations based on their formation by the poly¬ 
merisation of the cinnamic acids on exposure to light. In the 
authors’ opinion, the coincidence is accidental, and de Jong’s 
arguments are not founded on a sufficiently firm theoretical basis. 

It is remarkable that 8- and neo-truxinic acids occur in the 
optically inactive forms in the crude mixture of acids in which 
they are united to the optically active eegonine. The technical 
treatment of the products is not such as would be likely to cause 
racemisation of the (actually very stable) optically active acids. 

In a modified form, the possibility of fission into optically active 
components can be utilised in elucidating the configuration of the 
truxillic acids, for which the following formula are possible: 



All these are forms which cannot be resolved into optical anti¬ 
podes. If dissimilarity is introduced into the carboxyl groups 
(by conversion of one of them into the ester, amide, anilide, etc.), 
the forms 1 and 2 become racemic and resolvable, whereas 3, 
4, and 5 remain non-resolvable. a- and y-Truxillic acid anilides 
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have actually been resolved into their active forms, and therefore 
must have the configurations 1 and 2. To the y-acid, which alone 
yields its proper, stable anhydride, the constitution 2 must be 
assigned, thus leaving constitution 1 for the a-acid. 

Since €-truxillic acid is converted by magnesium phenyl bromide 
into a ditertiary alcohol, OH*CPh 2 ‘C 4 H 4 Ph 2 *CPh 2 *OH, which is 
readily converted into an oxide and by hydrogen bromide into a 
dibromide which can also be formed from the oxide, it is probable 
that it is a ciVform and not, as previously assumed, a trans-acid. 

The theoretical portion concludes with a lengthy reply to dc 
Jong (this vol., i, 339) with regard to the nomenclature of the 
truxillic and truxinic acids. 

A more convenient process for the conversion of p- into neo- 
truxinic acid than that used previously consists in heating the p-acid 
with concentrated ammonia solution at 170—190°, with water at 
215°, or alone at 215°. 2T835 Grams of the acid are soluble in 
100 grams of glacial acetic acid at 20°. It is converted quanti¬ 
tatively by molten potassium hydroxide into the 8-acid and by 
acetic anhydride at 160° into the P-acid. The latter is conveniently 
identified as the amidic acid, m. p. 194°. The chloride , m. p. 83— 
84°, and dianilide , m. p. 226—-227°, of the neo-acid are described. 
Neotruxinic acid can be resolved by cinchonine in alcoholic solution; 
the alkaloidal salt of the <i-acid [m. p. 216—217° (decomp.)] being 
the more sparingly soluble, d -Neotruxinic acid has m. p. 236— 
237°, [ocji? +52-63° in acetone. \-Neotruxinic acid , m. p. 236— 
237°, [ajjj —53*95° in acetone is obtained by treating the acid 
residues from the resolution of the r-acid by cinchonine with 
quinine in alcoholic solution; quinine \-neotruxinate has m. p. 138°. 
The following derivatives of d-neotruxinic acid are described: 
chloride , m. p. 103—104°, [a]i? —15*98° in acetone solution; di¬ 
anilide , m. p. 226—227°, [a]l( *—53*23° in acetone; amide , m. p. 
260—261°; ethyl ester, slender needles, m. p. 53°, [ajft +18*33° 
in acetone; methyl ester, m. p. 100°, [a]‘f> +48*11° in acetone. 
I -Neotruxinic acid yields the following derivatives : methyl ester, 
m. p. 100—101°, [ajn —51*99° in acetone; ethylamide , m. p. 175°, 
[a]\ ( ; +30*30° in acetone; methylamide, slender, matted needles, 
m. p. 126—127°. 

Ammonium b-truxinate , long, transparent prisms, m. p. 206—208° 
(dccomp.) is converted at 215° into £-truxinimide, m. p. 168°, 
which is further identified by its transformation into the £-ami die 
acid, m. p. 222°; the latter is re-converted by alcoholic potassium 
hydroxide into the 8-acid. 8-Truxinic acid can be resolved by 
means of cinchonine in alcoholic solution; cinchonine \-b-truxinale 
has m. p. 192°. 1 -b-Truxinic acid , slender needles, m. p. 158—159°, 

[a]]! —8*3° in acetone, dissolves in glacial acetic acid to the extent 
of 17*89 parts in 100 at 20°, whereas only 10*38 parts of the r-acid 
dissolve under the same conditions, d- 8-Truxinic acid is obtained 
from the residues of the above resolution by means of quinine. 
Quinine d-S-truxinate , m. p. 135° (decomp.), is described, d-8- 
Truxinic acid , m. p. 157—158°, has [ajg +8*06° in acetone. The 
following derivatives of dl- 8-truxinic acid are described; chloride, 
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m. p. 78°; diamide , colourless crystals, m. p. 224°; dianilide , 
m. p. 283°; h-truxinalic acid , m. p. 225°. l-h-Truxindiamide has 
m. p. 206°, [a] 4 ^ +33*5° in acetone. 

£-Truxinic acid is converted by pyridine and water at 195—205° 
into 3-truxinic acid, m. p. 175°. H. W. 

o-4'-Hydroxybenzoylbenzoic Acid and some of its Deriv¬ 
atives. W. K. Orndorff and Louise Kelley (J. Amer. Chem. 
Soc., 1922, 44, 1518—1527).—o-4'-Hydroxybenzoylbenzoic acid, 
which in the free condition probably has the lactonic constitution, 

HO C 6 H 4 y(OH)^gH 4 ^ c rystallises in colourless plates, m. p. 213° 
O “CO 

(gas evolution). One hundred c.c. of water, ethyl alcohol (95%), 
methyl alcohol, and benzene dissolve, respectively, 0*0632, 36*00, 
11*58, and 0*0121 grams of the acid at 21°. The acid exhibits an 
abnormal absorptive power towards dry gaseous ammonia, of 
which it takes up 2*5 molecular proportions; when placed in an 
evacuated desiccator over concentrated sulphuric acid, the product 
loses ammonia slowly and reaches a constant weight when only 
one molecular proportion of the gas remains. The ammonium 
salt, sodium salt, C 14 H 9 0 4 Na, colourless needles (also+lEtOH), 
the barium salt, large, six-sided, greenish-yellow crystals, m. p. 259° 
(dpcomp.) after softening at 245° (dihydrate and anhydrous), 
calcium salt, small, pale yellow, glistening needles, m. p. 262—263° 
(decomp.) after softening at 252° (dihydrate and anhydrous), 
and zinc salt, colourless crystals, m. p. 80—81° (anhydrous and 

+ 7*5H 4 0), are described. The diacetate , ^6^4 ^ (OAc ) 

prepared by boiling the acid with acetic anhydride and sodium 
acetate, has m. p. 162—163°. Ethyl o-4' -hydroxybenzoylbenzoate, 
0H*C 6 H 4 ‘C0*C 6 H 4 'C0 2 Et, colourless needles, m. p. 114—115°, is 
converted by dry gaseous ammonia into the substance , 
0NH 4 *C 6 H 4 *C0*CeH 4 *C0 2 Et, 

which, however, is not stable, since it loses a part of its ammonia 
when preserved in a vacuum over sulphuric acid. Methyl o-4'- 
hydroxybenzoylbenzoate, triclinic crystals, m. p. 149—150°, similarly 
absorbs between 1 and 1*5 molecular proportions of ammonia, 
forming a greenish-yellow semi-liquid mass. 

o-3' : 5' -Dibromo-i'-hydroxybenzoylbenzoic acid , colourless crystals, 
m. p. 250°, is prepared by the bromination of the parent acid in 
glacial acetic acid solution or (m. p. 246—248°) by the action 
of boiling dilute sulphuric acid on tetrabromophenolphthaleinoxime. 
o-4 '-Hydroxybenzoylbenzoic acid phenylhydrazone , 

oh-c 6 h 4 -c-9 6 h 4 

N—NPh—CO ’ 

small, colourless needles, m. p. 267—268°, is obtained by heating 
the acid with an excess of phenylhydrazine at 160°. 

Hydroxyphenylphthalide (cf. Bistrzycki and Oehlert, A., 1894, 
i, 600; Meyer, A., 1899, i, 707) crystallises in small, colourless 
needles, m. p. 164—165°; the corresponding acetate, small, colour- 
vol. cxxii. i. gg 
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less needles, which probably belong to the triclinic system, has m. p, 
125—126°. 

o-4'-Methoxybenzoylbenzoic acid is prepared from phthalic 
anhydride and anisole (m. p. 141*5—142°) or from o-4'-hydroxy- 
benzoylbenzoic acid, sodium hydroxide, and methyl sulphate 
(m. p. 144—145°) (cf. Nourrisson, A., 1886, 1029; Meyer and 
Tumau, A., 1909, i, 710). The acid absorbs one and a halt mole¬ 
cular proportions of dry ammonia gas; the product when pre¬ 
served in a vacuum over concentrated sulphuric acid ultimately 
retains one molecular porportion. The sodium salt, small, colour¬ 
less needles, and the potassium salt, long, colourless needles 
(+0’5EtOH), are described. Methyl o-4'-methoxybenzoylbenzoate, 
prepared by the action of sodium hydroxide solution and methyl 
sulphate on 0-4'-hydroxybenzoylbenzoic acid, has m. p. 80—81*5° 
(cf. Meyer and Turnau, loc. cit.). H. W. 

The Constitution and Tautomeric Equilibrium of the 
Two Phthalic Acid Tetrachlorides. Erwin Ott (Ber. t 1922, 
55, [2?], 2108—2125).—The action of phosphorus pentachloride 
on ordinary phthalyl chloride at a high temperature has been 
shown by Vongerichten (A., 1880, 473) to lead to the formation 
of two crystalline chlorides, C 8 H 4 0C1 4 , which he designated phthalic 

acid tetrachlorides; the formulae C 6 H 4 <^j 2 ^>0 and CCJ 3 # C 6 H 4 *C0C1 

were proposed for the compounds, but these were not allocated 
to the individual substances. Subsequently, Claus and Hoch (A., 
1886, 705) could only isolate the isomeridc of higher melting point 
(88°) from phosphorus pentachloride and phthalic anhydride; a 
similar result was obtained by Anschutz and his pupils in the 
investigation of the action of phosphorus pentachloride on phthalyl 
chloride or phthalide. On account of its behaviour in the presence 
of aluminium chloride and by reason of the intermediate products 
from phosphorus pentachloride and phthalide, the constitution 
CC1 3 -C 6 H 4 -C0C1 has been assigned to the variety, m. p. 88°, by 
Haller and Guyot (A., 1895, i, 376) and by Anschutz, respectively. 
This is now shown to be incorrect. The isomeride of lower melting 
point reacts instantaneously with aniline in suitably concentrated 
benzene solution with separation of aniline hydrochloride and 
benzotrichloride-o-carboxyanilide : (CC1 8 *C 6 H 4 *C0C1 + 2PhNH 2 = 

CCl 3 *C 6 H 4 *CO*NHPh+NH a Ph,HCl), whereas the substance, m. p. 
88°, reacts extremely slowly and in a different manner: 

C e H 4 <^j2>0-f6NH 2 Ph=C 6 H 4 <j!i[-^£^>NPh+4NH 2 Ph,HCl. 

The difference in the rates of reaction is so great that the process 
can be utilised for the estimation of the chloride of lower melting 
point in mixtures containing the other isomeride also. For this 
purpose, the almost quantitatively precipitated mixture of aniline 
hydrochloride and benzotrichloride-o-carboxyanilide is collected, 
washed with benzene and ether, and weighed; the aniline hydro¬ 
chloride is removed by water and the residual anilide again weighed. t 
Towards methyl aloohol the two chlorides do not exhibit such 
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marked difference in their behaviour as towards aniline. The 
isomeride of lower melting point reacts quantitatively in Nj 2- 
solution in Mahout six hours, in accordance with the equation 
CCl 3 *CgH 4 *COCl+MeOH=CCl 3 , C 6 H 4 *C0 2 Me+HC1. Under similar 
conditions, the reaction with the lactone is complete in about 

twenty-four hours according to the scheme C 6 H 4 <CQQ 2 !l>0+4Me0H 

=0 6 H.(C0 2 Me) 2 +0Me 2 +4HCl. " "* 

Confirmation of the constitutions assigned to the respective 
chlorides is found in their absorption spectra in the ultra-violet. 

Benzotrichloride-o-carboxyl chloride reacts much less readily 
with aniline or methyl alcohol than any 1 : 2-dicarboxyl chloride 
hitherto investigated. The behaviour of benzoyl, toluoyl, 
and mono- and di-chlorotoluoyl chlorides in this respect have 
therefore been subjected to a comparative examination. Benzoyl 
chloride reacts far less readily than an aliphatic acid chloride or 
a true 1 :2-dicarboxyl chloride (s-o-phthalyl chloride). The 
presence of a methyl group in the ortho-position causes a some¬ 
what unexpected and considerable increase in reactivity. Tho 
introduction of one or two chlorine atoms into the methyl radicle 
does not diminish the reactivity, which, however, falls far below 
that of benzoyl chloride when a third chlorine atom is introduced. 

A tautomeric equilibrium between the two chlorides tends to 
become established if one of them is molten. The position of the 
equilibrium is a function of the temperature; it has been measured 
at 120°, 220°, and 286*5°. It is thus established that the two 
forms are mutually interconvertible by alteration of temperature, 
and that the lactonic cannot be converted into the acyclic form 
to an extent greater than 80%. The velocity of establishment of 
equilibrium is readily measurable at the high temperatures and 
very slow at lower temperatures, and the wandering of the heavier 
chlorine atom appears therefore to be a much slower process than 
that of the hydrogen atom. The nature of the equilibrium curve 
indicates that the acyclic chloride is incapable of existence at 
temperatures below 70°. This is confirmed to some extent by the 
observation that, whereas the solid, crystalline material appears 
stable, the molten substance gradually undergoes transformation 
at 57*5°. The rate of conversion of tho acyclic into the lactonic 
variety is, however, very small and proceeds much more slowly 
than the reverse process (the latter is probably subject to catalytic 
influences). 

The two chlorides are prepared in the following manner. 
Phthalide is heated with phosphorus pentachloride at 100° until 
reaction is complete and the phosphorus trichloride and phosphoryl 
chloride are removed by distillation. The residue is fractionated 
under 15 mm. pressure. The chloride of higher melting point 
solidifies from the distillates and is removed. The liquid portions 
of the distillates and the residues from the crystallisation of the 
above chloride are united and distilled fractionally in a high 
vacuum. The initial fractions contain the lactonic chloride, 
whereas those of highest boiling point are composed of almost 

gg2 
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homogeneous acyclic chloride. Benzotrichloride-o-carboxyl chloride 
has m. p. 43° (Vongerichten 47°), b. p. (not definite) 115—120°/0‘2 
mm., whereas the lactonic form has m. p. 85—86° (Vongerichten 
88°), b. p. 90—105°/0*2 mm. Methyl benzotrichloride-o-carboxylate 
has b. p. 125° (corr.)/l mm. Benzotrichloride-o-carboxyanilide has 
m. p. 165—170° (decomp.). H. W. 

Preparation of Phthalimide. British Dyestuffs Corpora¬ 
tion Ltd., Arthur George Green, and Stanley Joseph Green 
(Brit. Pat. 183044).—oc-Nitronaphthalene is directly oxidised by air 
or oxygen in the presence of a suitable catalyst such as pumice 
impregnated with an oxide of molybdenum or vanadium and 
heated at 300—400°, the main product of the oxidation being 
phthalimide in a yield of upwards of 50% of that theoretically 
possible. The operation may be carried out by passing a large 
excess of hot air over nitronaphthalene heated at 120—130°, and 
thence through a heated iron tube containing the catalyst. Phthal- 
iraide condenses in small, colourless needles in a large, well cooled 
receiver, and a small quantity of phthalic anhydride which is 
formed, being more volatile, may be collected in a second receiver. 

G. P. M. 

Conditions of Formation of Rings attached to the ©-, m-, 
and p-Positions of the Benzene Nucleus. I. The Action 
of Sodium on o-Phenylenediacetic Ester. William Henry 
Perkin, jun., and Alan Francis Titley (T., 1922, 121, 1562— 
1571). 

Chemistry of Polycyclic Structures in Relation to their 
Homocyclic Unsaturated Isomerides. III. Intra-annular 
Tautomerism of a-Campholytic Acid. Juan Pedige Charles 
Chandrasena, Christopher Kelk Ingold, and Jocelyn Field 
Thorpe (T., 1922, 121, 1542—1551). 

The Dicarboxylic Acid which is Formed by Heating 
1 :5-Dihydroxynaphthalene with Potassium Hydrogen 
Carbonate under Pressure. Franz Hemmelmayr (Monatsh., 
1922, 43, 61—65).—This acid (cf. A., 1917, i, 227) is probably 
1 : 5-dihydroxynaphthalene-2 : 6-dicarboxylic acid, because on 
nitration it gives a dinitro- derivative in which the nitro-groups 
probably occupy a-positions. The substance forms yellow crystals 
which decompose on heating alone, with water, or with alkalis, 
and gives characteristic barium salts, C 12 H 4 O 10 N 2 Ba,5H 2 O, and 
Ci 2 H 4 O 30 N 2 Ba,2‘5H 2 O. Bromine displaces both carboxyl groups 
and one nitro-group, giving a bromonitro- 1 : 6-dihydroxynaphthalene , 
whilst acetic anhydride and sodium acetate yield a dinitro- 1 : 5- 
diacetoxy naphthalene, m. p. 205°. Acetic anhydride and sodium 
acetate convert 1 : 5-dihydroxynaphthalenedicarboxylic acid into 
1 : 5-diacetoxynaphthalene, m. p. 158—159°. C. K. I. 

Formation and Stability of spfro-Compounds. VIII. 
The Dieckmann-Komppa Reaction. Frank Dickens, George 
Armand Robert Kon, and Jocelyn Field Thorpe (T., 1922, 
121, 1496—1506). 
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Mellitic Acid, Pyromellitic Acid, and their Production 
from Carbon by Oxidation. Ernst Philippi (Annalen, 1922, 
428, 286—287).—A general introduction to the accompanying 
papers (cf. following abstracts). C. K. I. 

Mellitic Acid, Pyromellitic Acid, and their Production 
from Carbon by Oxidation. I. Oxidation of Carbon by 
Nitric Acid. Ernst Philippi and Gertrud Rie (Annalen, 
1922, 428, 287—295).—A detailed study of this reaction and of 
the different methods which have been proposed for purifying 
the product. The preparation of pure mellitic acid by this means 
is a difficult matter, and the chief value of the method lies in the 
fact that pyromellitic acid can be obtained in 30% yield from the 
crude product by heating with sulphuric acid and sodium hydrogen 
sulphate. C. K. I. 

Mellitic Acid, Pyromellitic Acid, and their Production 
from Carbon by Oxidation. II. Oxidation of Carbon by 
Sulphuric Acid. Ernst Philippi and Richard Thelen 
(Annalen, 1922, 428, 296—300).—Directions are given for the 
preparation of pyromellitic acid from wood charcoal by oxidation 
with sulphuric acid in the presence of mercury as catalyst. The 
yield is 6—7% of the weight of charcoal used [cf. J. Soc. Chem. 
Ind., 1922, Sept.]. C. K. I. 

Mellitic Acid, Pyromellitic Acid, and their Production 
from Carbon by Oxidation. III. Synthesis of Pyromellitic 
Acid from Commercial Xylene. Ernst Philippi, Reinhard 
Seka, and Norbert Froesciil (Annalen, 1922, 428, 300—306).— 
4-Ethyl-m-xylene, which is obtained by acetylating m-xylene by 
the Friedel-Crafts’ method and reducing the product, gives 
ft-acetylA-ethyl-m-xylene, m. p. 27°, on treatment with acetyl 
chloride and aluminium chloride. The reduction product, 4 : 6- 
diethyl-m-xylene, b. p. 105°/15 mm., yields pyromellitic acid on 
oxidation with nitric acid. m-Xylene may be replaced by com¬ 
mercial xylene in this series of processes. C. K. I. 

Mellitic Acid, Pyromellitic Acid, and their Production 
from Carbon by Oxidation, iy. Synthesis of Substituted 
Pyromellitic Acids. Ernst Philippi, Reinhard Seka, and 
Lilly Robinson (Annalen, 1922, 428, 306—313).—A. Nitro- 
pyromellitic acids. Pure nitration products of 5-acetyl-2-ethyl- 
p-xylene could not be isolated, but by nitration, followed by 
oxidation by nitric acid, mono- and di-nitropyromellitic acids 
were obtained. Nitration of 2 : 5-diethyl-p-xylene gives a small 
yield of its 3 : 6-dtm7ro-derivative, m. p. about 100°, which can 
be oxidised to dinitropyromellitic acid. 

B. Bromopyromellitic acids. 2:5-Diethyl-p-xylene can be 
brominated by sulphur bromide and nitric acid. The product, 
3 : 6-dibromo-2 : 5-diethyl-p-xylene , m. p. 81—82°, on oxidation 
by nitric acid (d 1*35) at 140°, gives 3: G-dibromo-p-xylylene- 
2 : 5-diacetic acid , m. p. about 180° (decomp.), 3 : 6-dibromo~p- 
xylylene-2 : 5-diglyoxylic acid , m. p. 232°, and dibromopyromellitic 
acid, decomp, above 170°. C. K. I. 
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Bile Acids. XII. Ciloidanic Acid. Heinrich Wieland 
and Otto Sohlichting (Z. physiol. Chem ., 1922, 120, 227—231).— 
Cilianic acid (I), although said to be very resistant to oxidising 


C0 2 H 

/ 

H 2 ? 9O-C 10 H 18 -CO 2 H 

HC CH 2 

/\/\ 

C0 2 H Q— CH 2 

C0 2 H CH CO (I.) 


C0 2 H 

tz/ co-c 10 h 18 -co 2 h 

HC CH a 

co 2 h 9 — 9 h 2 

C0 2 H CH CO a H (II.) 


ch 2 ch 2 ch 2 co 2 h 

agents (Schenck, A., 1921, i, 179), is attacked by nitric acid to 
form the expected ciloidanic acid , C^H^Ojg, large prisms with a 
vitreous lustre, m. p. 248°, [a]U +34*55° in alcohol, to which 
formula (II) is ascribed. W. O. K. 


Bile Acids. XIII. The Formula of isoDeoxybilianic Acid. 
A Contribution to Orientation. Heinrich Wieland and 
Franz Adickes (Z. physiol. Chem., 1922, 120, 232—243; cf. A., 
1921, i, 112 ).—Pyro^odeoxybilianic acid (I), formed from deoxy- 
bilianic acid by distillation in a high vacuum ( loc. cit.), is oxidised 
by permanganate to a ketotricarboxylic acid, C^H^O?, prisms, 
m. p. 232—233°, [a]j5 +114*5° in alcohol, which on heating at 
270° loses carbon dioxide to only a small extent. To it has been 
assigned the formula (II). On further oxidation with nitric acid, 
norcholoidanic acid, C 23 H 34 O 10 , colourless, fine needles, m. p. 240— 
247° (decomp.), [oc]\7 +17*7° in alcohol, is formed. It gives off carbon 
dioxide only slowly at 290° and so is not a derivative of malonic acid. 
To it has been assigned the formula (III). If the oxygen in ring 
II of isodeoxybilianic acid were attached in position 6 instead of 7, 
norcholoidanic acid could not be other than a derivative of malonic 
acid. This possibility is therefore excluded. Norcholoidanic 
acid can be obtained directly from pyroisodeoxybilianic acid by 
oxidation with nitric acid. It forms a dimethyl ester, C 25 H a 8 O 10 + 
H 2 0, m. p. 118—119° (frothing), voluminous, fine, colourless 
needles, which on distillation changes into a more stable stereo- 
isomeric form , m. p. 194°. 


/i%\ 
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W. O. K. 
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Preparation of Piperonaldehyde from fooSafrole by the 
Action of Ozone. Sh6iohir6 Nagai (J. Chem. Ind. Japan , 
1922, 25 , 631—652).—When ozonised air containing 2—3*5% 
ozone is introduced into a solution of isosafrole (10 grams) in a 
perfectly dry solvent (100—150 grams), such as carbon tetra¬ 
chloride, tetrachloroethane, chloroform, glacial acetic acid, toluene, 
or xylene, iso safrole ozonide is easily produced. If two to three 
times the volume of light petroleum, having about the same 
boiling point as the solvent, is added, the ozonide produced is 
precipitated; the preparation can therefore be made continuous 
by adding tsosafrole from time to time. The ozonide is a deep 
reddish-brown, viscous, oily substance having a characteristic 
odour; it decomposes spontaneously at the room temperature, and 
its solution is also decomposed by water or by heating at 40—50°. 
When the ozonide solution is stirred with excess of 35—36% sodium 
hydrogen sulphite solution, it is decomposed and* piperonaldehyde 
separates as a crystalline additive product in 85% yield. 

K. K. 

6-Amino veratr aldehyde and its Derivatives. Auguste 
Rilliet (Helv. Chim. Acta , 1922, 5 , 547—552). — The preparation 
of 6-aminoveratraldehyde was accomplished by the same method 
as that of 6-aminopiperonaldehyde (A., 1921, i, 567), by the 
reduction of the condensation product of nitroveratraldehyde 
with an aromatic amine with subsequent hydrolysis. It was 
not possible, however, thus to reduce 2-nitroveratraldehyde, 
probably on account of steric hindrance. 

6-Nitroveratrylideneaniline , N0 2 'C 6 H2(0Me) 2 *CH!NPh, small, 

brilliant yellow spangles, m. p. 121°, which redden in air, is obtained 
by condensing molecular proportions of 6-nitroveratraldehyde and 
aniline; the corresponding o -toluidine compound has m. p. 123°, 
yellow needles; p -toluidine compound, 131°, p -anisidine com¬ 
pound, 133°. The yields on reduction of these nitro-compounds 
with sodium sulphide are from 70 — 80%. 6 -Aminoveratrylidene- 

aniline forms yellow spangles, m. p. 119°; of the others, the 
o -toluidine compound has m. p. 109°, p -toluidine compound, 115°, 
and p -anisidine compound, 114°. The hydrolysis of the anilino- 
compounds is somewhat difficult and the conditions have not 
yet been satisfactorily studied. 6-Aminoveratraldehyde crystallises 
from a mixture of benzene and light petroleum in long, yellow 
needles, m. p. 86°; it is immediately coloured red by acids. The 
acetyl derivative forms white needles, m. p. 176° ; benzoyl derivative, 
yellow needles, m. p. 170°; oxime , colourless spangles, m. p. 148°; 
phenylhydrazone is greyish-white, m. p. 190°. 

By diazotisation, etc., of the amino-aldehyde the following 
were prepared : 6-chloroveratraldehyde , white needles, m. p. 144° ; 
6-bromoveratraldehyde , small needles, m. p. 147°; 6-iodoveratralde- 
hyde , white needles, m. p. 128°. 

When condensed with acetone, 6-aminoveratraldehyde gives 
6 : 7-dimethoxyquinaldine, yellow crystals, m. p. 103° (hydro- 
chloride , small, white needles, m. p. 232°, mercurichloride f m. p. 
250°, picrate , m. p. 217°, platinichloride , m. p. 224°, methiodide , 
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m. p. 241°). Condensation with methyl ethyl ketone gives 6 : 7* 
dimethoxy-2 : 3-dimethylquinoline, small, colourless, cubic crystals, 
m. p. 112° ( mercurichloride , m. p. 241°, picrate , m. p. 244°, platini - 
chloride , m. p. 226°, methiodide , m. p. 239°). With acetophenone, 
6 : 1-dimethoxy-2-phenylquinoline is obtained, colourless needles, 
m. p. 131*5° ( hydrochloride , m. p. 229°; mercurichloride , m. p. 
231—232°; platinichloride , m. p. 208°, methiodide , m. p. 214°). 

By heating %-acetylaminoveratraldehyde with ammonia in a sealed 
p-cT tube at 100° for five hours, a substance was 

yv ysv obtained, probably 6 : 1-dimethoxy-2-methyl- 

MeO[ quinazoline (annexed formula), m. p. 165° 

MeOl Jv x^C-Me ( picrate , m. p. 230°). From 6-benzoylamino- 
veratraldehyde was obtained in the same way 
6 : 1-dimethoxy-2-phenylquinazoline , long, white, 
silky needles, m. p. 175°; (picrate, m. p. 190°; platinichloride , 
m. p. 207°). E. H. R. 

The Influence of Constitution on the Rotatory Power of 
Optically Active Substances. XIV. Ketonic Derivatives of 
1:2:2: 3-Tetramethylcj/clopentane and 1:2: 2-Trimethyl- 
ct/c!opentane-3-carboxylic Acid. H. Rupe and A. Jaggi 
(Annalen , 1922, 428, 164—188).—A number of optically active 
ketonic and other compounds are prepared from campholic and 
camphoric acids and their optical constants determined. 

1:2:2: 3-T etramethylcyoXopcntyl phenyl ketone , obtained by 
the action of magnesium phenyl bromide on campholyl chloride, 
is a colourless, odourless, strongly refracting oil, b. p. 165°/14 mm. 
It has df 1-0050; [aft +5-72°, [aft -1-21°, [aft g54( * -12-42°, 
[aft -50-54°; n a 1-52440, 1-52744, n p 1-53799, n y 1-54706; 

a 10% solution in benzene has df 0-8889, [a]?’ —2-70°, [aft —11-47°, 
[a]H g 54 R 3 -23-96°, [aft —66-49°; and a 10% solution in alcohol 
has df 0-8051, [aft +21-74°, [aft +21-68°, [aftU* +17-51°, 
[aft —3*73°. It does not react with semicarbazide, phenylhydrazine, 
or p-nitrophenylhydrazine. On reduction by sodium and alcohol, 
it yields, in addition to a hydrocarbon , C 16 H 22 , b. p. 136—137°/12 
mm., which has not yet been completely investigated, phenyl- 
1:2:2: 3-tctramethylcycZopentylcarbinol (Rupe and Lauger, A., 
1920, i, 383). 1:2:2: 3-Tetrameihyleyc\opentyl benzyl ketone is 

obtained in an analogous way, using magnesium benzyl chloride, 
and has b. p. 175°/12 mm., df 0-9999, [a]?? +26-46°, [aft +32-16°, 
[aft* +36-40°, [aft +42-56°, n a 1-51649, n d 1-51923, n? 1-52915, n y 
1-53706; a 10% solution in benzene has df 0-8878, [a] 2 ? +21-51°, 
[a]?? +25-91°, [aft g +28-05°, [aft +33-34°. 1:2:2: 3 -Tetramethyl- 

cyclo pentyl $-phenylethyl ketone has b. p. 182°/13 mm., df 0-9681, 
Oft +18-96°, Oft +23-71°, 0]?Jg +27-68°, [aft +35-43°; a 10% 
solution in benzene has df 0-8870, [a]?? +14-32°, [aft +18-15°, 
[ajiig +20-86°, [aft +27-40°. 1:2:2: 3-Teiramethyhyolopentyl 

on-naphthyl ketone has m. p. 78°, b. p. 229°/14 mm.; a 10% solution 
in benzene has df 0-8939, [aft -41-95°, [aft -60-52°, [aft g -80-21°, 
[aft -132-25°; a 5% solution in alcohol has df 0-8012, [aft -12-23°, 
[aft -19-97°, [aft g -29-45°, [aft -58-16°. 
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Methyl \-acetyl-\ : 2 : 24rimethylcyclopentane-3-carboxylate is ob¬ 
tained from a-methyl camphoryl p-chloride [C 8 H 14 (C0Cl)*C0 2 Me] 
and zinc methyl or methyl iodide and magnesium. It has b. p. 
130—131°/12 mm., df 1-0430, [aft? -10-53°, [aft -14-02°, 
[aftg -14-08°, [aft e6169 -17-39°, [aft -24-99°; n a 1-46729, ft D 
1-46857, np 1-47554, n y 1-48039; a 10% solution in benzene has 
df 0-8919, [aft -14-46°, [aft -19-17°, [aft B -20-18°, [aftU 169 
—23-43°, [aft —33-41°. The semicarbazone cystallises in white 
leaflets, m. p. 194°. On attempting to condense the ketonic ester 
by Dieckmann’s method, a substance, C 2 2H 32 0 4 , m. p. 221—222°, 
giving a silver salt, C 22 H 30 O 4 Ag 2 , was obtained; on treating the 
ketonic ester with dry hydrogen chloride, a substance , C 12 H 2 +) 2 , 
was obtained as a mobile oil, b. p. 139—141°, which solidified to 
needles, m. p. 85° ; definite structures are not assigned to these 
substances. 1-Acetyl-1 :2 : 24rimethylcyclopentane-3-carboxylic acid , 
m. p. 90°, b. p. 177°/9 mm., is obtained by hydrolysis of the ester; 
a 5% solution in benzene has df 0*8874, [aft +84-29°, [aft 
+ 109-98°, [aft g +116-07°, [aft e +133-20°, [aft +185*J1°. The 
semicarbazone forms minute nodules, m. p. 224°, and the oxime, 
needles, m. p. 165—166°. C. K. I. 


Transformation Products of 1-Methyl-1-trichloromethyl- 
A 2 5 -cyclohexadiene-4-one. K. von Auwers and W. Julicher 
(Ber., 1922, 55, [JS], 2167—2191).—1 -Methyl- 1-trichloromethyl- 


A 2 B -cycZohexadiene-4-one, OI<Q ^/<^CC1 ’ ^ as keen prepared by 


Zincke and Suhl (A., 1907, i, 37), and its properties have 
been investigated further by Zincke and Schwabe (A., 1908, 
i, 337). In structure, it is closely similar to 1 -methyl- 1-dichloro- 
methyl-A 2 B -cycZohexadiene-4-one, described by von Auwers (A., 
1907, i, 399). The investigation of the former substance has been 
extended so as to permit an exact comparison of the two products. 
In their general behaviour, the trichloroketone and dichloroketone 
are very closely similar, differences being observed only in minor 
points. Each substance exhibits a very pronounced tendency to 
pass directly or indirectly into aromatic compounds, whereby 
either the chloromethyl or the methyl group wanders, depending 
on the particular reagent used and the substance under investigation. 

1 -Methyl- 1-trichloromethyl- A 2 * 5 -cycZohexadiene-4-one yields a 
semicarbazone, colourless, lustrous needles, m. p. 197—198°, and 
a p-nitrophenylhydrazone , yellow plates, m. p. 159—160°. The 
oxime is remarkably stable towards acids and, probably for this 
reason, its transformation could not be effected. The trichloro¬ 
ketone is converted by phosphorus pentachloride into 4-chloro-o- 
methylbenzotrichloride, which is identified by converting it into 
p-chloro-o-toluic acid, m. p. 166—167°. 

1 : 4-Dimethyl-1-trichloromethyl-A 2 B -cycZohexadiene-4-ol, m. p. 
131—132° (the stability of the substance when preserved appears 
to depend largely on the freedom of the atmosphere from acid 
vapours), is smoothly converted at 35° in light petroleum solution 
in an atmosphere of hydrogen into l-rndhyl-l-trichloromethylA 

99 * 
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methylene - A 2:6 - cyclohexadiene, CH 2 !<^ ^/ < ^CC1 3 » a P a * e y e ^ ow 

liquid which decomposes rapidly on exposure to air, dj 9 ' 8 1*2022, 
dj° 1*202, < 98 1-55171, nr 1-55710, nj* 1-56986, ng 1-5569. 
Methyl-p- pp p-trichloroethylbenzene is conveniently obtained by 
heating the carbinol in boiling glacial acetic acid solution. The 
carbinol is converted by ice-cold concentrated sulphuric acid into 
2:4-dimethylbenzoic acid. 

4-Phenyl -1 - methyl -1 - trichloromethyl-A 2 8 -cycZohexadiene * 4 - ol, 
m. p. 120—121°, loses water when dissolved in ice-cold formic 
acid and yields a viscous, yellow liquid from which hydrogen 
chloride is continuously evolved at the atmospheric temperature; 
if the liquid is distilled under diminished pressure, it gives 4 -ethyl- 
diphenyl, unctuous plates, m. p. 46—47°, b. p. 140°/15 mm. in 
small quantity (the constitution of the substance follows from its 
preparation by the reduction of 4-acetyldiphenyl with zinc and 
hydrochloric acid). The carbinol is converted by sulphuric and 
glacial acetic acids into 4-phenyl-2-methylbenzoic acid, m. p. 
168—169°, the calcium salt of which is converted by distillation 
with lime into 3-methyldiphenyl, a pale yellow liquid, b. p. 272— 
274°, dr 1-0182, df 1-015, < 67 1-59747, < 57 1-60443, r$ 7 1-62386, 
ri$ 1-6029. 4-Phenyl-2-methylbenzoic acid is oxidised by per¬ 
manganate to diphenyl-3 : 4-dicarboxylic acid, m. p. 194° ( anhydride , 
colourless needles, m. p. 135—136°). 

The trichloro-ketone is transformed by ethyl bromoacetate and 
zinc in the presence of benzene (which must be freed from sulphur 
compounds by protracted treatment with aluminium chloride) 
into ethyl 1 - methyl -1 -trichloromethyl- A 2: ^-cyclohexadiene-i-ol-i-acetate, 

*CO Et* a dark-coloured liquid containing 

considerable amounts of unattacked ketone, which is hydrolysed 
to 1 - methyl -1 - trichloromethyl- A 2 :c - eyclohexadieneA-olA-acetic acid , 
colourless, slender needles, m. p. 125—126° (decomp.). The ester 
loses water under the influence of ice-cold formic acid, but the 
residual hydroaromatic ester could not be purified satisfactorily. 
The acid is converted by being heated in xylene solution or on 
the water-bath into $$$-trichloro-a-j)-tolylpropionic acid, small, 
colourless plates, m. p. 168-5—169-5°. The hydroxy-acid is con¬ 
verted by energetic treatment with alcoholic potassium hydroxide 
solution into fifi-dichloro-'p-methylatropic acid, COLIC(CgH 4 Me)*C0 2 H, 
slender, colourless needles, m. p. 118-5—120 , Tne action of 
concentrated sulphuric acid on the hydroxy-acid leads to the 
formation of 4-carboxy-3-methylphenylacetic acid, colourless leaflets, 
m. p. 198-5—199-5°. 

The trichloro-ketone reacts less readily than the dichloro-ketone 
with chlorine. If, however, a slow stream of chlorine is passed 
into a solution of the former in carbon tetrachloride containing 
iodine, an unstable dichloride is produced which passes slowly 
when preserved, rapidly when boiled with acetic acid and potassium 
acetate, into 3-chloro- 1 -methyl- 1 -trichloromethyl-b ? ; *-cyclohexadiene- 
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4-one, small, colourless needles, m. p. 99° [oxime, colourless needles, 
m. p. 162—164°, p -nitrophenylhydrazone, yellow needles, m. p. 
146—148°). When dissolved in carbon disulphide and treated 
with chlorine in direct sunlight, the trichloro-ketone is trans¬ 
formed into 2:3:5: 64etrachlwo-l-methyl-\4ricMoromethylcyc\o- 
hexaneA-one , small, colourless needles, m. p. 134—136°, which is 
converted by cautious treatment with sodium hydroxide solution 
into 3 : 5-dichbro-l-methyl-l4richloromethyl-k 2: ' i -cyG\ohexadiene-4 : - 
one, small, lustrous plates, m. p. 161—162°. 

3 : 5-Dibromo-l-methyl-l-trichloromethyl-A 2:5 -cvcZohexadiene-4- 
one (cf. Schwabe, loc. cit.), m. p. 172°, is prepared conveniently by 
exposing a solution of the trichloro-ketone in an excess of bromine 
to bright sunlight and subsequently evaporating the solution to 
dryness. When dissolved in benzene and treated with an ethereal 
solution of magnesium methyl bromide, it is* converted into 
3 : 5-dibromo-l : 4-dimdhyl-\4richforomethyl-k 2 *-cyc\ohexadieneA-ol, 
colourless needles, m. p. 88—95°, which probably consists of a 
mixture of stereoisomeric forms. The carbinol loses water with 


Me CC1 8 Me CC1 8 

\/ \/ 

/\ /\ 

II II II II 

\/ 

Br 3 C X Br Br 2 HC Br 
(I.) (H.) 


Me 

0 

CBr./CCL 


some difficulty, and passes 
into 3 : 5-dibromo-l-methyl- 
1 - trichloromethyl - 4- methyl - 
ene-& i:6 -cyc\ohexadiene, m. p. 
(indefinite) 83—100°. The 
dissimilarity of the latter 
substance and the dibromo- 
compound obtained by 


Zincke and his co-workers by the bromination of th# methyl- 
carbinol indicates that bromine is not present in the nucleus of the 
latter substances. Zincke’s tetra-, tri-, and di-bromo-compounds 


receive the formulae I, II, and III, respectively. H. W. 


The Action of Alcohols on a-Bromobenzylideneaceto- 
phenone. Ch. Dufraisse and P. Gerald (Compt. rend., 1922, 
174, 1631—1632).—It has previously been shown (this vol., i, 39) 
that ethyl alcohol condenses with a-bromobenzylideneacetophenone 
to give a saturated compound, which with an alkali hydroxide loses 
hydrogen bromide to give an ethylenic compound. This is now shown 
to occur with other alcohols, and new compounds described are : 
oc-bromo-<x-benzoyl-$-methoxy-$-phenylethane, CHBzBr’CHPh’OMe, 
m. p. 76—77°; cc-bromo-cc-benzoyl-fi-propoxy-fi-phenylethane, m. p. 
95—96°; ci-bromo-<x.-benzoyl-$-butoxy-$-phenylet}uine, m. p. 81—82°; 
K-bromo-cC’benzoyl-fi-isobutoxy-fi-phenylethane, m. p. 110—111°; 
<x-benzoyl-$-methoxy-$-phenylethylene , CHBzICPh’OMe, m. p. 65— 
66°; 0L-benzoyl’$-propoxy-$-phenylethyle7ie, m. p. 59—60°; oL-benzoyl- 
P * butoxy - $-phenylethylene ; a - benzoyl - (3 - isobutoxy - (3 -phenylethylene, 

m. p. 55—56°, and cL-benzoyl-$-\mpropoxy-$-phenylethylene, m. p. 
49—50°. W. G. 


The Grignard Reaction. G. J. Ostling (Hyllningsskrift 
tilldgnad Ossian Aschan ,, 1920, 92—97).—An attempt was made to 
prepare ketones by means of the Grignard reaction. Magnesium 

99*2 
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phenyl bromide reacted with benzyl chloride, giving a trace of 
benzophenone. All other experiments gave negative results. 

Chemical Abstracts. 

Imino-aryl Ethers. I. A^-Phenylbenzimino-m-hydroxy- 
phenyl Ether and the Synthesis of 2 :4-Dihydroxybenzo- 
phenone. Arthur William Chapman (T., 1922, 121, 1676 — 
1681). 

Dinitrobenzil. E. de Barry Barnett and L. J. Kay ( Chem . 
News , 1922,125, 57—58).—Dinitrobenzil may be obtained in almost 
theoretical yield and very pure by nitration of benzil with a mixture 
of sulphuric and nitric acids. Details of the preparation are given. 
Although dinitrobenzil has two carbonyl groups, it only forms a 
monophenylhydrazone , m. p. 159° (decomp.), under ordinary 
conditions. Attempts to prepare a tetranitro-derivative from 
dinitrobenzil by further nitration were unsuccessful. G. W. R. 

A Double Decomposition Catalysed by Copper. Eduard 
Kopetschni and Herta Wiesler ( Monatsh ., 1922, 43, 89—92).— 
When 1 -chloro-2-aminoanthraquinone is boiled with excess of 
dimethylaniline with the addition of a small amount of copper 
powder or cupric acetate, a good yield of 2-aminoanthraquinone is 
produced. The chlorine is presumed to re-enter into combination 
as p-chlorodimethylaniline, which may undergo subsequent reduc¬ 
tion to tetramethylbenzidine. If potassium carbonate is added in 
addition to copper powder or cupric acetate, or if the dimethyl- 
aniline is replaced by methylaniline, 2-aminoanthraquinone is not 
obtained? although indanthrone and flavanthrene can be recognised 
amongst the products. C. K. I. 

Homologues of Menthol. Akira Ogata and Ciiftji 
Miyashtta (J. Pliarm. Soc. Japan , 1922, 473—482).—By the 
action of magnesium methyl iodide, menthone is converted 
into methylmenthol (1 : 5-di?nethyl-2-isopropylcyclohexanol), b. p. 
83°/6 mm., d} 6 0*8991, [a] D +9*74°. When boiled under atmo¬ 
spheric pressure or warmed with zinc chloride, it loses the elements 
of water and changes into 5-methyl-2-i$opropyl-]-methylenecyc\o- 
hexane , b. p. 181—182°, d‘ 8 0*8273, [a]„ +87*25°. By the same 
method, ethyl- and propyl-menthols have been prepared from 
menthone. When distilled under atmospheric pressure, ethyl- 
menthol (5-methyl-l-ethyl-2-\sopropylcyclohexanol), b. p. 84-—85°/4 
mm., d\ 7 0*9040, [a] D +10°, was partly decomposed into menthone 
(semicarbazone, m. p. 186°). By warming with zinc chloride, 
it gave 5-methyl-2-isopropyl-l-ethylidenecyc\ohexane , b. p. 58— 
59°/4 mm., d i 6 0*8304, [a] D +34*79°. Propylmenthol (5-methyl- 1- 
propyl-2-i$opropylcyc\ohexanol) gave, on warming with zinc chloride, 
two isomeric hydrocarbons ( l-methyl-4:-impropyl-3-propylideneQyclo - 
hexane), which are differentiated by the position of the double 
bond : one, with an odour like that of an ethylidene derivative, 
has b. p. 46—50°/6 mm., d} 66 0*8124, [a] B +3*09°, whilst the 
other, which is almost odourless, has b. p. 91—92*5°/ll mm., 
dr 0*8318, [a] D +32*43°. K. K. 
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Hydration of Caryophyllene. Yoshihiko Asahina and 
Takeo Tsukamoto (/. Pharm. Soc . Japan , 1922, 463—473).— 
A mixture of absolute ether and sulphuric acid monohydrate has 
been used for the hydration of some hydrocarbons by Aschan 
(Schimmel & Co. Rep., 1919, 130), and is now found to effect hydr¬ 
ation of caryophyllene more easily and quickly than Bertram’s 
method (Annalen, 1892, 271, 288). One hundred c.c. of caryophyll¬ 
ene were added drop by drop to a mixture of 80 c.c. of absolute ether 
and 30 c.c. of sulphuric acid monohydrate cooled to 0°, the tem¬ 
perature of the reaction mixture being maintained below 10°. 
After remaining for one to two hours at the room temperature, 
it was poured into a mixture of ice and sodium carbonate and the 
alkaline solution subjected to distillation with steam, when a 30% 
yield of caryophyllene alcohol, m. p. 94—95°, was obtained. The 
alcohol has always been regarded as optically inactive, but it is 
now found to be active, [a] D —5*8° in alcohol. The'phenylurethane, 
m. p. 135°, has [a] D +50-5° in alcohol. An oily by-product which 
distilled with the alcohol was separated into two fractions : 

(а) b. p. 93—98°/3 mm., d 18 0-9237, a 1 ,? -31 *76°, n\) 1-5037, and 

(б) b. p. 98—105°/3 mm., cP 0-9283, [«]g -33-68°, n\) 1-4997. 

The alkaline-aqueous solution remaining in the flask in the 

above distillation was freed from resinous matter by shaking with 
ether, acidified with dilute sulphuric acid, and distilled with steam, 
when a substance passed over, crystallising in plates, m. p. 117°, 
soluble in the ordinary organic solvents, and stable towards per¬ 
manganate, etc. It proved to be an isomeride of caryophyllene 
alcohol, and is optically inactive, as also is its phenylnr ethane , 
m. p. 180°. It is therefore regarded as the a-compound and the 
active one as the P-compound. Clovene was prepared from the 
p-compound by Wallach’s method and found also to be optically 
active, b. p. 259—260°, d ls 0-9241, n\* 1-49985, and a D +2-84°. 

K. K. 

Essential Oils. Roure-Bertrand Fils (Bull. Sci. Ind ., 1920, 
[iv], 1,1 — 38, and 2 , 1 — 37; from Chem. Zentr ., 1922, i, 359—360).— 
Scheih oil, from Artemisia herba-alba var. genuina of Algerian origin, 
has d 15 0-9432; [a] D +2° 6'; acid number, 3-5; saponification 
number, 57-4; ester number, 53-9; acetyl number, 147; com¬ 
bined alcohols, 14-80%; free alcohols, 30*64%. A sample kept 
for six years gave a greater acid number and on distillation with 
steam yielded 70% of an oil with properties different from those of 
the fresh oil. Camphor, cineole, and /-camphor were found as con¬ 
stituents, also, from the odour, menthol (cf. Giimal, A., 1904, 
i, 605). Gouft oil, from Artemisia campestris , L., var. odoratissima, 
has d 15 0-8727; [a] D —16° 20'; acid number, 0-94; saponification 
number, 30-81; ester number, 29-87; acetyl number, 41-07; 
combined alcohols, 8-21%; free alcohols, 3-44%. It does not 
change appreciably on keeping. The constituents found were 
Z-a-pinene, nopinene (?), and geraniol (cf. Jeancard and Satie, 
A., 1904, i, 516). Pagoda com oil from Annam of unknown 
botanical origin has d 20 0-9182, [a] D +58° 40'; nj? 1-4870; acid 
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number, 1*87; saponification number, 11*20; ester number, 9*33; 
acetyl number, 130*67; total alcohol (C 10 H 18 O), 39*83%; com¬ 
bined alcohols, 2*56%. The constituents are d-limonene, geraniol 
(?), and cuminaldehyde. Rhododendron oil from R. ferrugineum 
has d 15 0*840; acid number, 0*0; saponification number, 63*47 
(cf. Haensel, A., 1906, i, 524). Pichurim bean oil, from the seeds 
of Nectandria Puchury major , is yellowish-green in colour and 
has dP 10396 ; [*] D -4° 54'; n] J 1-5180; acid number, 2*8; 
saponification number, 2-8; acetyl number, 33*47. It contains 
8% of phenols, including isoe ugenol. Safrole and cineole are 
present. The oil obtained by extraction of the distillation water 
has d 16 1*0237; [a] D *— 9° 28'; acid number, 9*33; saponification 
number, 9*33. Cistus ladaniferus, L., and C. Monspeliensis give 
an oil with d 17,5 0*9033; [a] D —12° 10'; n]? 6 1*4800; acid number, 
3*7; saponification number, 22-37. The distillation water yields 
on extraction with light petroleum an oil having d 176 0*9755, 
[a] D —2° 40'; acid number, 18-67; saponification number, 41-07. 
The essential oil from Chenopodium ambrosioides (Dutch Indies) 
has d 15 0-9763; acid number, 0-93; saponification number, 7*47. 
The corresponding oil from the distillation water has d 16 0-9843; 
acid number, 0-93; saponification number, 13-98. It has been 
found specific * against ankylostomiasis. The essential oil from 
Skimmia laureola is light green in colour and has d 18 0-8931; 
[a]5$ +4° 28'; saponification number, 82-13. Cinnamon oil 

(Annam) has d 15 1*051; wg 1-690; [a] D —0° 8'; acid number, 
2-8; aldehydes, 95%. G. W. R. 

Two Indo-Chinese Oils. Roure-Bertrand Fils (La Par - 
fumerie Moderne , 1921, 14, 151; from Chem. Zentr ., 1922, i, 
360).—Pagoda corn oil has a similar odour to geranium and 
bergamot. It has d 20 0-920; [a] D +56° 8'; rif> 1*4870; saponific¬ 
ation number, 13-25; acetyl number, 139-13; free alcohol, 38-20%. 
Limonenc and geraniol are present (cf. preceding abstract). Annam 
brier oil has an odour like cajuput oil. It has d 20 0-886; [a],, —0-6°; 
nf } 1-4772; ester number, 10-45; acetyl number, 50-21; free 
alcohols, 11*27%. It is probably obtained from Cathetus fasciculata, 
Lour. G. W. R. 

Essential Oils. Roure-Bertrand Fils (Bull. Sci. Ind. 
Roure-Bertrand Fils. y 1921, [iv], No. 3 , 14—19; from Chem. Zentr ., 
1922, ii, 483).—Boldo leaf oil, the essential oil from the leaves of 
Peumus Boldus , Mol., has d 17 0-9318, d 15 0-9334; [a] D —0*14°; 
acid number, 1*87; saponification number, 14-87: it contains 
30% of cineole. The oil from the distillation water has d 15 0*9323; 
acid number, 3*73; saponification number, 26-13; acetyl number, 
142*18. It has a different odour from that of the first oil and con¬ 
tains 15% of phenols. Patchouli oil (Sumatra) from the leaves has 
d 15 0-9689; [a] D —52° 4'; acid number, 1*2; saponification number, 
7*9; acetyl number, 26-13. Patchouli oil from the stems has 
d 16 0*9739; [a] D —54° 8'; acid number, 8*7; saponification 
number, 10*0. G. W. R. 




OBGANIC CHEMISTRY. 


i. 847 


Essential Oils. Ro ure-Bertrand Fils (ScL Ind. Bull., 
1921, [iv], No. 4; cf. A., 1921, i, 797, 798).—An oil distilled from 
Lavandula stoechas resembled that ascribed by Schimmel & Co. 
(1905) to L. dentata. It had d 16 0-945—0-962, a +35° 30' to +47°, 
acid number, 0-93—5-16; saponification number, 18-26—18*67; 
ester number, 13-1—17-74; acetyl ester number, 47-14. The chief 
constituents (80%) are d-camphor and d-fenchone, probably also 
fenchyl alcohol, terpineol, and a phenol compound. d-Fenchone 
has d 20 0-9443, d 26 0-9402, a 23 +54° 34', ri% 1-4625, m. p. 3—5°. 
Oil of angelica root, obtained by distilling the fresh root with water, 
had d 17 ' 8 0-8887, d 16 (corr.) 0-8907, a 18 +6° 42' (normally 16° to 
+41°), acid number, 7*20 (usually 1 to 4); saponification number, 
52-27 (13 to 44); ester number, 45-07 (12 to 40). Madagascar 
cinnamon bark oil (a) from pounded bark, (b) from the separated 
water by extraction with light petroleum, (c) a mixture of both, 
had respectively d 17 0-9715, 1-0281, 1-0075 ; d 15 0-9731, 1-0297, 

1- 0091; a 17 -5° 49', a 16 -2° 2', a 17 -3° 23'; acid number, 2-49; 

2- 49, 2-49; aldehyde content, 48%, 82%, 70%. The composition 
and analytical characters of French oil of lavender are discussed. 
Oil of Tagetes anisata, Lillo, which has an odour of anise, has 
d 16 0-9862, b. p. 214—218°, f. p. -6°, n D 1-5432, a -1° 10', 
saponification number, 3-1. 

The table of structural formulae, physical constants, and charac¬ 
teristic derivatives of essential oil constituents is continued. 

Chemical Abstracts. 

Oil of Bystropogon Canus . Julia Whelan (J. Amer . 
Pharm. Assoc., 1922, 11, 337—338).—The total oil obtained by 
distillation in steam was 0-3%. The colour is green, somewhat 
like that of bergamot oil, and the odour more like that of fatty 
acid esters than of menthol; d 20 0-910; [a] D —0*59°; n 1-563. 
Tests for pulegone, menthol, thymol, and carvacrol were negative. 

Chemical Abstracts. 

Essential Oil of the Leaves of Doryphora sassafras. A. It. 

Penfold (Perf. Essent. Oil Rec., 1922, 13, 273—275).—The leaves 
of Doryphora sassafras, the New South Wales variety of the sassa¬ 
fras tree, yield, according to season, 0*1—1*05% of essential oil, 
the former quantity being obtained in May and the latter in 
November. The oil varies considerably in composition according 
to the districts from which it is obtained. Leaves from the Monga 
district gave an oil having the following constants : d 1-01—1-02; 
n 1-506—1-509; a +16-2° to +22-2°; ester value, 4-6 (after 
acetylation, 32-97); solubility in 70% alcohol, 1 in 8. The principal 
constituents so far identified are safrole, 60—65%; camphor, 
10—15%; d-a-pinene, 10%; sesquiterpenes, 10%; eugenol, 1%. 
Another sample of oil from the Currowan district was lighter than 
water (d 0-9808) and contained about 30% only of safrole, together 
with a considerable quantity of a substance which was apparently 
eugenol methyl ether, but which has not yet been satisfactorily 
separated from admixed sesquiterpenes and alcoholic substances. 
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The proportion of camphor in this oil was also greater, amounting 
to about 30%. G. F. M. 

The Volatile Oil of Mentha aquatica f LinnA and a Note 
on the Occurrence of Pulegone. Roland E. Kremers (J. 
Biol. Chem., 1922, 52, 439—443)—The distilled oil of Mentha 
aquatica, Linne, has d u 0*916; n 24 1*4582; [a]!} —7*48°; acid 
number, 7*84; ester number, 210*93; ester number after acetyl¬ 
ation, 224*0; and contains 73*82% of ester, 61*6% of total alcohol, 
3*6% of free alcohol. The ester consists mainly of linalool acetate. 
There are also present small quantities of another ester, free linalool, 
a free acid, and an unstable aldehyde. 

Pulegone is a constituent of the cohobated oil of peppermint 
(cf. this vol., i, 357). E. S. 

Essential Oil of Violet Roots. A. Goris and Ch. Vischniac 
(Bull. Sci . Ind. Roure-Bertrand Fils , 1921, [iv], 3, 1—8; from 
Chem. Zentr ., 1922, i, 360).—The roots of violet (Viola odorata) 
contain an essential oil and a glucoside. The ethereal oil is a 
salicylic ester. The amount of glucoside is small. It is acted 
on by an enzyme contained in the root with the formation of an 
essential oil of strong odour. G. W. R. 

The Vulcanisation of Caoutchouc in Solution. F. Boiry 

(Compt. rend., 1922, 175, 102—104).—If caoutchouc is heated, 
in colloidal solution, with sulphur at 120° the product depends 
on the concentration of the solution and the nature of the solvent. 
With dilute solutions (1—2%), and with solvents such as nitro¬ 
benzene, petrol, phenetole, etc., a gelatinous deposit is obtained 
which, when dried, is a hard, elastic mass with a black fracture. 
After extraction with acetone, it contains 15—30% of “ combined ” 
sulphur. With solvents such as aniline, xylene, thymol, etc., 
no precipitate is obtained even after several weeks’ boiling. With 
10% solutions in solvents of the first group, the viscosity of the 
solution at first diminishes on heating, then reaches a minimum, 
and increases rapidly until the liquid forms a gel. These gels 
show the phenomenon of syneresis. The sulphur content of the 
products obtained, after extracting the gels with acetone, varies 
between 20 and 30%. W. G. 


The Glucosides. I. The Constitution of Indican. Alex¬ 
ander Killen Macbeth and John Pryde (T., 1922, 121, 1660— 
1668). 


Digitonin and its Derivatives. A. Windaus and K. Weil 
(Z. physiol . Chem,., 1922, 121, 62—79; cf. Kiliani, A., 1890, i, 996; 
1891, i, 576; 1919, i, 90).—Digitonin has the formula C 65 H 90 O 29 . 
On hydrolysis by alkali, the products are (i) digitogenin, C 26 H 42 0 6 , 
a neutral material containing three hydroxyl groups, and forming 
a triacetyl derivative, C 26 H 39 0 5 Ac 3 , needles, m. p. 190°, (ii) a hexose, 
(iii) a pentose, according to the equation C 56 H 90 O 29 +5H 2 O= 
C26H 42 06+4C 6 Hi206+C 6 Hio05. Digitogenin, which does not 
possess lactone, methoxyl, aldehyde, or ketone groups, is oxidised 
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by chromic acid to digitogenic acid, which is now shown to have 
the formula C 26 H 38 0 7 , to yield a dimethyl ester, C 2e H 36 0 7 Me2, 
m. p. 146°, and a diethyl ester, C 26 H 36 0 7 Et 2 . Gitonic acid, deoxy- 
digitogenic acid, and hydrodigitoic acid, described by Kiliani, 
are all really impure forms of digitogenic acid. Digitoic acid 
and p-digitogenic acid, isomeric with digitogenic acid, from which 
they are formed on warming with alkali, both yield the same 
dimethyl ester, C 28 H 42 0 7 , m. p. 140°. On boiling with potassium 
hydroxide solution, the dimethyl esters of digitoic acid, digitogenic 
acid, and (3-digitogenic acid all yield digitoic acid. Oxydigitogenic 
acid, from the oxidation of digitoic acid, digitogenic acid, or 
P-digitogenic acid, has the formula C 2G H 38 0 9 (trimethyl ester, 
CgoH^Og, .m. p. 153°). It loses carbon dioxide easily on boiling 
with acetic acid and some mineral acid, indicating a p-ketonic 
acid or a derivative erf malonic acid. Further oxidation yields 
digitic acid, C 26 H 38 O 10 (dimethyl ester, C 29 H 44 O 10 , m. p. 137— 
138°). This ester differs from the previously described esters in 
that it contains a hydroxyl group. On treatment with acetic 
acid and hydrogen chloride at 0°, it loses 1 molecule each of carbon 
dioxide and of water to form anhydrodigitic acid, which presum¬ 
ably has the formula o 26 h 36 o 7 . w. o. k. 


Hyssopin. O. A. Oesterle (Schweiz. Apoth. Ztg., 1921, 59, 548— 
553; from Chem. Zentr ., 1922, i, 579).— Hyssopin , C 5 qH 66 Oo 0 ,3H 2 O, 
which occurs as crystals in hyssop plants attacked by iungi, is 
a rhamnoglucoside similar to hesperidin; it forms spherulitic 
crystals, m. p. 275—276°. Hyssopinglycone , C 16 H 14 0 6 , forms 
bright ochre-yellow platelets, m. p. 262—263°. Hyssopinglycone 
acetate, CigH.jOgAcg or C 16 H 10 O G Ac 4 , forms white needles. 

G. W. R. 


The Use of Rhodanine in Organic Syntheses. I. Furyl- 
alanine. Ch. Granaoiier ( Helv . Chim. Acta , 1922, 5, 610— 
024).—The condensation products of rhodanine with aldehydes 
are readily decomposed by alkalis, and a study of their decom¬ 
position has shown that by this means many organic compounds 
not otherwise readily accessible may be synthesised. It has been 
previously observed by several authors that the condensation 
product of rhodanine with benzaldehyde breaks up, forming 
a-thiolcinnamic acid. This reaction is found to occur readily 
on warming with 10—15% sodium hydroxide solution. a-Thiol- 
cinnamic acid is found to behave in many respects as the a-thio- 
keto-carboxylic acid, CH 2 Ph*CS*C0 2 H, and is therefore to be 
considered a tautomeric substance. It gives phenylpyruvic acid 
oxime, which melts with decomposition at 173—174°, not at 159— 
160°, as has been stated. It also reacts with other amines, giving 
derivatives of pyruvic acid with loss of sulphur. The oxime can 
be readily hydrolysed to pyruvic acid or reduced to an a-amino- 
acid. It is thus possible to pass from benzaldehyde directly to 
pyruvic acid or phenylalanine, and in the same way from furfur- 
aldehyde to furylalanine. The a-thio-ketonic acids may also be 
converted into the a-ketonic acids by simply boiling with ammonia. 



i. 850 


ABSTRACTS OF CHEMICAL PAPEBS. 


The oxime can also be reduced to give a nitrile containing one 
carbon atom more than the original aldehyde. Further, a-thiol- 
cinnamio acid can be reduced to (3-phenylpropionic acid, a saturated 
acid containing two carbon atoms more than the original aldehyde. 
By reduction of a-thiolcinnamic acid in alkaline solution with 
sodium amalgam, cx.-thiol-$-phenylpropionic acid , 
CH 2 Ph-CH(SH)-C0 2 H, 

was obtained. It forms a thick syrup with an unpleasant odour, 
cannot be distilled, and gives with ferric chloride and a trace of 
ammonia a fugitive blue coloration. 

a-Thiol-p-2-furylacrylic acid (Andreasch, A., 1919, i, 97) forms 
with hydroxylamine oi-oximino-^-2-furylpyruvic acid , white needles, 
m. p. 145°. By reduction with sodium amalgam in alcohol in 
presence of lactic acid to give the necessary acidity, this is reduced 
to 2 -furylalanine> a coarse, crystalline powder decomposing at 
252°. With phenylcarbimide in alkaline solution, this is condensed 
to a-phenylcarbamido-p-2-furylpropionic acid, m. p. 177—178°, 
not 162—163° as given by Sasaki (A., 1921, i, 808). E. H. R. 

A Synthesis of Pyrylium Salts of Anthocyanidin Type. 
David Doig Pratt and Robert Robinson (T., 1922, 121, 1577— 
1585). 

The Coumaranone Series. II. The Preparation of 4- 
and 6-Chlorocoumaran-2-ones and their Conversion into 

2- and 4-Chloroflavonols respectively, and some Derivatives 
of ©~ and p-Chlorophenoxyacetic Acids. Thomas Hosker 
Minton and Henry Stephen (T., 1922, 121, 1598—1603). 

The Thiophen Series. XIII. The Action of Acetylene on 
Pyrites. Wilhelm Steinkopf and J ulius Herold ( Annalen , 
1922, 428, 123—153; cf. A., 1914, i, 425).—The product of the 
action of acetylene on finely divided pyrites at 300° contains the 
following substances: carbon, hydrogen, carbon disulphide, 
methane, butadiene, acetaldehyde, hydrogen sulphide, acetone, 
benzene, thiophen (about 40%), 2-thiotolen, 3-thiotolen, 2:3- 
thioxen, 2-ethylthioplien, and 3-ethylthiophen, and probably, in 
addition, butane, A a -butinene, toluene, and xylene, as well as 
higher homologues of acetylene. 

The thiophen homologues were identified for the most part 
by means of their mercury compounds, many of which had pre¬ 
viously been prepared from synthetic specimens of the alkyl- 
thiophens (A., 1921, i, 630). 2- and 3-Ethylthiophen, however, 
had not been fully characterised previously and the following 
facts relating to these substances had to be ascertained in order 
to establish their presence in the mixture. 

H|3-Ethylthiophen, on treatment with mercuric chloride, yields 

3- ethytihiophen-2(oT 5)-mercurichloride , which forms colourless 
crystals, m. p. 67—68°, and 3 -ethylthiophen-2 : 5-dimercurichloride , 
microscopic, filamental needles, m. p. 295—297° (decomp.). The 
former, on treatment with 2 molecules of sodium thiocyanate, 
gives mercury 3 :3 '-diethyldithienyl, needles, m. p. 68°, but no 
mercuri thiocyanate. 
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2-Ethyl-5-thienyl methyl ketone, prepared from 2-ethylthiophen 
by the phosphoric oxide method (A., 1921, i, 579), gives a w- 
carbazone which crystallises from alcohol in leaflets, m. p. 215°, 
with previous sintering. C. K. I. 

Thiophen Series. XIV. The Condensation of Diazoacetic 
Ester With Thiophen. Wilhelm Steinkopf and Halvard 
Augestad-Jensen (. Annalen , 1922, 428 , 154—163).—Condensation 
between ethyl diazoacetate and thiophen takes place at 127°, 
giving a poor yield of an ester, b. p. 113*5—114*5°/13 mm., which 
is believed to be ethyl dicyclo-& 2 -oc-penthiophenS-carboxylate , 

Mxx o 5^^CH*C0 2 Et, rather than any of the possible monocyclic 

isomerides, because the ease with which it forms an amide , long 
needles, m. p. 165°, on treatment with ammonia, suggests that the 
carbethoxy-group is not attached to a quaternary carbon atom. 
Both the ester and the amide yield an acid , C 6 H 6 0 2 S, on hydrolysis 
with sodium hydroxide, but, as it is not clear whether or no 
isomerisation occurs during hydrolysis, a definite structure is not 
assigned to this substance. C. K. I. 

Preparation of the Alkaloidal Mercuri-iodides in Crystal¬ 
line Form. Maurice FRANgois and Louis Gaston Blanc 
*( Compt. rend., 1922, 175, 169—171).—The amorphous precipitate 
obtained by adding potassium mercuric iodide to a solution of an 
alkaloidal salt can be brought into solution by warming it in 
suspension in the mother-liquor with a large excess of hydrochloric 
acid, and on allowing to cool slowly it is usually redeposited in a 
crystalline form. In the actual preparation of these crystals the 
initial precipitation may be avoided by slowly mixing equal volumes 
of warm solutions of the alkaloidal salt containing a large amount 
of hydrochloric acid, and of potassium mercuric iodide, of suitable 
concentrations. Clear solutions are thus obtained from which the 
alkaloidal mercuri-iodides are deposited in crystals on slowly 
cooling. In this way, the mercuri-iodides of caffeine, theobromine, 
quinine, morphine, codeine, cocaine, strychnine, pilocarpine, and 
sparteine, and also of quinoline, were prepared. They form 
brilliant yellow crystals, containing neither chlorine nor water of 
crystallisation. They show a tendency, well marked in the case 
of the caffeine compound but scarcely perceptible with the less 
soluble compounds such as that of quinine, to be decomposed by 
water into mercuric iodide and the alkaloidal hydriodide. 

G. F. M. 

Preparation of the Alkaloidal Bismuthic Iodides in a 
Crystalline Form. Maurice FRANgois and Louis Gaston 
Blano (Compt. rend., 1922, 175, 273—274).— Crystalline bismuthic 
iodides of caffeine, theobromine, morphine, codeine, quinine, 
atropine, arecoline, pilocarpine, sparteine, nicotine, aniline, pyridine, 
and quinoline were prepared from potassium bismuthic iodide and 
acid solutions of the hydrochlorides of the bases by methods pre¬ 
cisely analogous to those employed for the preparation of the 
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double mercuric iodides (preceding abstract). These compounds 
form extremely well-defined microscopic crystals, and in the bulk 
are considerably darker in colour than the corresponding amorphous 
substances. They contain no water of crystallisation, and have 
the general formula (BiI 3 ) a: (AlkHI) y . They appear to be adapted 
for the microchemical characterisation of the alkaloids. 

G. F. M. 

Anhalonium Alkaloids. IV. Synthesis of Anhalamine. 

Ernst Spath and Hans Roder ( Monatsh ., 1922, 43, 93—111).— 
6-Hydroxy-7 : 8-dimethoxy-l : 2 : 3 : 4-tetrahydro^oquinoline has 
been prepared synthetically, and shown to be identical with 
anhalamine. 

At the outset it was supposed that anhalamine might be 7-hydroxy- 
6 : 8-dimethoxy-l : 2 : 3 : 4-tetrahydroisoquinoline, and therefore 
this substance was synthesised. It was necessary, in the first 
place, to prepare P-4-ethylcarbonato-3 : 5-dimethoxyphenylethyl- 
amine, and two methods were attempted. The starting point of 
the first was carbethoxysinapic acid (4-ethylcarbonato-3 : 5-di- 
methoxycinnamic acid), which was reduced by hydrogen in the 
presence of palladium and platinum to carbethoxydihydrosinapic 
acid ($A-ethylcarbonato-3 : 5-dimethoxyphenylpropionic acid), m. p. 
167—169°. The same end-product was obtained by reducing 
carbethoxysyringylidenemalonic acid (4-ethylcarbonato-3:5-di- 
methoxybenzylidenemalonic acid) under similar conditions to 
4:-ethylcarbonato-3 : 5-dimethoxybenzylmalonic acid , m. p. 122—123° 
(decomp.), and effecting the elimination of a carboxyl group from 
this substance by heating. The carbethoxydihydrosinapic acid 
was converted into its chloride , and thence into its amide , ra. p. 
122—123°, from which it was hoped to obtain the required ethyl- 
amine by the action of bromine and alkali. The sole isolable 
product, however, was pA-hydroxy-3 : 5-dimethoxyphenylpropion- 
amide, m. p. 153—154°, hydrolysis of the carbonato-group having 
taken place. 

Carbethoxysyringaldehyde (4-ethylcarbonato-3 : 5-dimethoxy- 
benzaldehyde) was therefore condensed with nitromethane to 
give u-nitroA-ethylcarboruito-3 : 5-dimethoxystyrene, yellow crystals, 
m. p. 167°, which was reduced by zinc dust and acetic acid to 
4-ethylcarbonato-3 : 5-dimethoxyphenylacelaldoxime. This was re¬ 
duced, without purification, by means of sodium amalgam to 
fiA-ethylcarbonalo-3 : 5- dimethoxyphenylethylamine , an oil which 
gave a crystalline hydrochloride , platinichloride , and picrate, m. p. 
200° (decomp.). 

The base was now condensed with formaldehyde to give 1-ethyl- 
carbonato-6 : 8-dimethoxy-l : 2 : 3 : 4- tetrahydroisoquinoline . This 

base gave a crystalline hydrochloride ; on removal of the carbethoxy- 
group and methylation by means of methyl sulphate and alkali, it 
yielded 6:7: 8-trimethoxy-2-methyl-l: 2 :3 :4-tetrahydroi$oquino- 
line methiodide, and on hydrolysis it gave 1-hydroxy-Q : 8-dimethoxy- 
1:2:3: 4-tetrahydromoquinoline, m. p. 166—167°, which was 
different from anhalamine. 

A similar series of experiments was therefore instituted with 
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the isomeric aldehyde, 5-ethylcarbonato-3 :4-dimethoxybenz- 
aldehyde, but, at the outset, difficulties were encountered in the 
preparation of this substance. 5-Nitroveratraldehyde was reduced 
to 5-aminoveratraldehyde , which was isolated as the tin double salt 
and diazotised. The hydrolysis product of the diazonium salt 
was not 5-hydroxyveratraldehyde, however, but 4 : 5-dihydroxy- 
3-methoxybenzaldehyde, a methyl group having been eliminated. 
Methylation of this gave 3:4: 5-trimethoxybenzaldehyde, so that 
this way to the desired substance appeared to be closed. The 
methylation of gallic acid was therefore investigated. Methyl 
sulphate gave a mixture of methyl 4 : 5-dihydroxy-3-methoxy- 
benzoate, methyl 5-hydroxy-3 : 4-dimethoxybenzoate, and methyl 
3:4: 5-trimethoxybenzoate, and by further methylation of the 
first of these a mixture of the second and third could be obtained. 
The methyl 5-hydroxy-3 :4-dimethoxybenzoate was hydrolysed 
with alkali to 5-hydroxy-3 : 4-dimethoxybenzoic acid, which was 
condensed with ethyl chlorocarbonate to give 5-ethylcarbonato- 
3 : 4-dimethoxybenzoic acid , m. p. 117—118°. This substance was 
converted into its chloride , m. p. 45—46°, by means of phosphorus 
pentachloride, and the chloride reduced by hydrogen to 5-ethyl- 
carbonato-3 : 4 -dimethoxybenzaldehyde, m. p. 60—60*5°. This on 
hydrolysis gave 5-hydroxy- 3 : 4 -dimethoxybenzaldchyde, m. p. 62—63°. 
• The carbonato-aldehyde was now condensed with nitromethane 
to give <*-nitro-5-ethykarbonato-3 : 4 -dimethoxystyrene, m. p. 96°, 
which on reduction gave ^-5-hydroxy- 3 : 4-dimethoxyphenylethyl- 
amine , a brown, amorphous mass. This yielded anhalamine on 
condensation with formaldehyde. 

As the yield in this last condensation was not good, the method 
was modified. 5-Hydroxy-3 : 4-dimethoxybenzoic acid was benzyl- 
ated, but the 5-benzyloxy-3 : 4-dimethoxybenzoic acid so obtained, 
m. p. 170—172°, could not be reduced to the aldehyde. 5-Hydroxy- 
3:4-dimethoxybenzaldehyde was therefore directly benzylated. 
5-Benzyloxy-3 : 4-dimethoxybenzaldehyde , m. p. 54°, on condensation 
with nitromethane, gave u-nitro-5-benzyloxy- 3 : 4 -dimethoxystyrene, 
m. p. 104—105°, which, on reduction, yielded $-5-benzyloxy- 3 : 4- 
dimethoxyphenylethylamine (picrate , m. p. 163°). This, on con¬ 
densation with formaldehyde and subsequent digestion with hydro¬ 
chloric acid (to remove the benzyl group), gave anhalamine. 

C. K. I. 

Preparation of Amino-derivatives of Hydrogenated 
Cinchona Alkaloids and their Derivatives. Howard & Sons, 
Ltd., John William Blagden, and Maximilian Nierenstein 
(Brit. Pat. 182986).—Good yields of the amino-derivatives of 
hydrogenated cinchona alkaloids are obtained by reducing the 
nitro-derivatives in neutral or nearly neutral solution with suitable 
reducing agents such as zinc or iron in conjunction with a neutral 
salt. Thus nitrohydroquinine, dissolved in alcohol, or in water in 
the form of a salt, is heated at 50° or more, and zinc dust and 
aqueous ammonium sulphate solution are added. After stirring 
for some hours at this temperature, the filtered solution is con¬ 
centrated in a vacuum to crystallise the product. G. P. M. 
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Preparation of Morphine Allyl Ether. Georg von Kereszty 
and Emil Wolf (D.R.-P. 343055; from Chem. Zentr.> 1922, ii, 
147).—A solution of an alkali metal compound of morphine is 
allowed to react with an alcoholic solution of an allyl arylsulphonate. 
By the action of sodium morphine on allyl benzenesulphonate, 
allyl morphine ether is obtained; it forms a hydrochloride (+1H 2 0), 
which has m. p. 129—131° when heated quickly, or 130—132° 
if heated slowly. The free base has m. p. 67—68°. It has 
therapeutic uses. G. W. R. 

Scopoline. VI. The Constitutions of Scopolamine and 
Scopoline. The Hofmann Degradation of Scopoline. Kurt 
Hess and Ottmar Wahl ( Ber ., 1922, 55, [B], 1979—2025).— 
Inactive scopoline, obtained by the hydrolysis of Z-scopolamine 
with acids or alkalis, has been shown by King (T., 1919, 115, 476, 
974; cf. Tutin, T., 1910, 97, 1793) to be a racemic form of d- and 
Z-scopoline and, since the active scopolines are not racemised under 
such conditions as are used in the hydrolysis of scopolamine, he 
has drawn the conclusion that r-scopoline is present initially in 
Z-scopolamine and that the optically asymmetric character of 
the latter is due to the presence of the optically active tropyl group. 
The conception of Z-scopolamine as a partial racemate appears 
to the authors improbable on theoretical grounds, and also on 
account of the non-observation of a transition temperature for 
Z-scopolamine and the failure of attempts to resolve dZ-oposcopol- 
amine. More conclusive evidence has been sought by attempts 
to synthesise Z-scopolamine from dZ-scopoline and Z-tropic acid, 
the initial experiments being conducted with optically inactive 
material. Direct attempts were unsuccessful by reason of the 
reactivity of the hydroxyl group of tropic acid, whilst acetyltropyl 
bromide and scopoline gave acetylscopoline. Esterification of 
dZ-scopoline with atropic acid was rendered impossible by reason 
of the polymerisation of the latter. Greater success was en¬ 
countered with deoxytropic (a-phenylpropionic) acid. From the 
r-acid and dZ-scopoline, two racemic products are derived, whereas, 
according to King’s conception, the formation of a single partial 
racemate is more probable. It must therefore be assumed that 
either this conception is incorrect or that the ester differs in its 
behaviour from scopolamine and aposcopolamine. If the latter 
hypothesis is correct, the compound derived from the partly 
racemic scopolamine by hydrogenation of the corresponding apo - 
derivative must be a separable mixture of racemates which are 
identical with the compounds just described. Experiment, how¬ 
ever, shows that the deoxyscopolamine which is prepared readily 
from qposcopolamine is a single racemic form which is not identical 
with either of the products derived from scopoline and deoxytropic 
acid. Since the acid component of the throe esters is the same, 
the difference must be caused by the alcoholic component; hence 
the alcoholic component of deoxyscopolamine, and therefore of 
scopolamine itself, cannot be identical with scopoline. It follows 
also that only one asymmetric carbon atom is present in deoxy- 
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scopolamine, and hence in scopolamine; since this is located in 
the tropyl residue, a symmetrical structure must be assigned to 
the basic portion of scopolamine. As, however, an asymmetric 
carbon atom has been proved to be present in scopoline, it must 
be assumed that it is developed during the hydrolysis, which thus 
causes a structural ehange in the basic component of scopolamine. 
Further confirmation of this hypothesis is derived from the observ¬ 
ation that the three isomeric deoxyscopolamines and the two 
racemates of deoxytropylscopolein yield the same products 
(scopoline and deoxytropic acid) when hydrolysed. The constitu¬ 
tion assigned previously to scopolamine and its derivatives there¬ 
fore requires revision; the reactions are interpreted satisfactorily 
by the following formulae :— 

/CH-CH-CHg ^CH-CH-CILj 

O irMe^CH-O-CO-UHPh 0 I NMe^CH-O-CO-OPh 

\ch-6h-ch 2 ch 2 -oh \ch-6h-ch 2 ch 2 

Scopolamine opoScopolamine 

{l- and d-forms) (not resolvable) 


/CH-CH-CH, 


^Me^CH-O-CO-CHMePh 


\ch-6h-ch. 


hydrolysia 


Deoxyscopolannno 
(one r-form) 


ch 2 -ch-ch-oh 

HC>0. NMi -f 

** ^CHj-CH-CH 

► ■ / Scopoline 

// (l- and d-forms) 


-f deoxytropic 
acid 


CH 2 -CH-CH-G*CO-CHMePh 

/ i 

CH-0 NMe 

\ 

ch 2 -ch-ch 

Deoxytropylscopolein 
(two r-forms). 


Deoxytropic acid is prepared conveniently by the hydrogenation 
of atropic acid in glacial acetic acid solution in the presence of 
platinum and is converted by thionyl bromide (obtained by 
saturating boiling thionyl chloride with hydrogen bromide) into 
deoxytropyl bromide , a pale yellow liquid, b. p. 106—107°/13 mm. 
The latter reacts with scopoline hydrobromide in the presence of 
xylene at 140° with the formation of a- and p-deoxytropylscopolein 
bromides in approximately equal amount, which can be separated 
from one another mechanically or by seeding the solution of the 
mixture with one variety, a- Deoxytropylscopolein crystallises in 
large, thick rhombohedra, m. p. 66—67° (the hydrobromidey aggre¬ 
gates of needles, m. p. 205°; picrate , quadratic leaflets, m. p. 172°; 
methiodide , m. p. 195°, and pUUiniMoridey yellow crystals, decomp. 



i. 850 


ABSTRACTS OF CHEMICAL PAPERS. 


155—157°, are described). $-Deoxytropylscopolein forms large 
prisms, m. p. 63—64° [tbe hydrobromide, m. p. 176—177°; picrate , 
small cubes, m. p, 130°; methiodide , long, slender needles, m. p. 
183°; platinichloride, m. p. 215° (decomp.), and oily aurichloride 
are described]. opoScopolamine is converted by hydrogen in the 
presence of spongy platinum and glacial acetic acid into deoxy- 
scopolamine , long, slender needles, m. p. 69°; the hydrobromide , 
m. p. 182—183°; picrate , thin leaflets, m. p. 209—210°; methiodide , 
leaflets, m. p. 219° (decomp.), and platinichloride , m. p. 220°, were 
analysed. 

The new conception of the constitution of scopolamine permits 
a more definite hypothesis with regard to the Hofmann degrad¬ 
ation of scopoline (cf. Hess, A., 1921, i, 683; Gadamer and Hammer, 
A., 1921, i, 588). The process has been shown to give rise to products 
which contain two double bonds but, under definite conditions 
which are now described, it can be so regulated that only com¬ 
pounds containing one double bond are formed. The product 
of the reaction consists of a mixture of four isomeric bases, 
C 9 H 15 0 2 N, from which a-demethylscopoline (annexed formula I or 


0H:CH-CH-OH CH 2 -CH(NMe 2 )*CH-OH 

OH-CK CH-0. 

\ - 


II) separates 
on cooling; 
the product is 
identical with 


ch 2 -ch(NMc 2 )-ch ch:ch--ch that des f lbed 

a) / TT \ previously as 

1 j (1L) -demethyl- 

scopoline. The remaining bases are only separable from one 
another after hydrogenation. Under these conditions a-demethyl¬ 
scopoline gives a -dihydrodemethylscopoline, colourless, lustrous 
needles, in. p. 53° (the picrate, m. p. 183°, and methiodide, m. p. 
209 210°, have been prepared previously from non-homogeneous 
material; the benzoyl compound has m. p. 219°). Distillation of 
the quaternary ammonium base of a-dihydrodemethylscopoline 
leads to the formation of O-methylmo-^-dihydrodemethylscopoline, 
b. p. 116—120°/13 mm. ( picrate , rhombic crystals, m. p. 185°; 
methiodide, m. p. 240—241°), for which the annexed formulae I and 


ch 2 -ch 2 - 

/ 

OMe-CH 


-CH CH, 

■\ : ' 

O CH 


CH/CH, 


ii are pos¬ 
sible. The 
second for¬ 
mula is, 
h owever, 
practically 
excluded 


CH 2 *CH(NMe 2 )*CH CH 2 -CH(NMe 2 )-CH-OMe how ? v f r , 
(I.) (n) 2 practically 

. , excluded 

by the following series of observations. a-Diliydrodemethyl- 
scopoline is converted by thionyl chloride into <x-dihydrodemethyl- 
scopohne chloride, b p 115—118°/13 mm., m. p. 45° [picrate, m. p. 
228 (decomp.)], which is transformed by sodium mothoxide into 

the methyl ether of a -dihydrodemeihylscopoline, b p 110_115°/14 

mm. ( methiodide , m p. 174-175°). (a-Dihydrodemethylscopoline 
is imaflected by sodium methoxide under the experimental con¬ 
ditions adopted.) It therefore appears valid to assign the formula 
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III to the methyl ether. 


The corresponding ammonium base is 
smoothly de- 


CH 2 *CH 2 -CH*OMe CH 2 .CH(NMe 2 ).CH.OMe ^ 


CH—0" 


A 


!H 2 'CH(NMe 2 )*CH * 
(III.) 


CH—C 

I 

ch 2 -ch 2 - 


XM 


(iv.) 


distillation 
into trimethyl- 
amine and a 
substance, 
^8®-i2^2> k. p. 

70—71°/13 mm. In a similar manner, P-dihydrodemethjdscopoline 
(see later) is converted successively into fi-dihydrodemethylscopoline 
chloride , b. p. 122—125°/13 mm., m. p. 38—39°, and the methyl 
ether of $-dihydrodemethylscopoline (formula IV) ( methiodide , lustrous 
leaflets, in. p. 225*5°). The degradation of the ammonium base 
of the latter gives trimethylamine and a nitrogen-free product, 
b. p. about 80°/15 mm. The smooth Hofmann degradation of 
these substances is in such striking contrast -to the stability of 
O-methyHso-a-dihydrodemethylscopoline under similar conditions 
that the substances cannot be constituted similarly. 

The liquid residue obtained after the removal of a-demethyl- 
scopoline is submitted to hydrogenation and the dihydro-products 
are separated by fractional crystallisation of the corresponding 
picrates. The following substances are thereby obtained: 
fi-Dihydrodemethylscopoline , colourless, lustrous needles, m. p. 78°, 
b. p. 128—131°/13 mm. ( picrate , large cubes, m. p. 153°; methiodide , 
rectangular leaflets, m. p. 249°); y-Dihydrodemethylscopoline , 
b. p. 120—123°/13 mm. ( picrate , large crystals, m. p. 194°; 
methiodide, m. p. 171°); demethylscopolinone (annexed formula 
I or IT), lustrous, pointed prisms, m. p. 42°, b. p. 117—119°/13 mm. 

CH 9 -CH==—C-OH 0H,-CH„-CO j th ® P icraie > rho ^j c 

2 99 leaflets, m. p. 163 ; 

methiodide, needles, 
m. p. 233—234°; benz¬ 
oyl derivative, m. p. 
219°, and the corre¬ 
sponding picrate, m. p. 


-0 


CH- 

CH 2 -CH(NMe 2 )-CH 

(i.) 

213 


CH„-CH 2 - 

I 

CH-0 


CH 2 -CH(NMe 2 )-CH 
(II.) 

214°, are described; the compound does not react with 
hydroxylamine or hydrazine hydrate). 

a-, p-, and y-Dihydrodemethylscopolines are reduced with com¬ 
parative readiness by hydriodic acid and phosphorus to the amine , 
C 9 H 17 N, b. p. 59°/17 mm., 170—172°/756 mm. (picrate, needles, 
157—158°), which contains two atoms of hydrogen less than the 
expected dimethylsuberylamine. H. W. 

Cevadine. I. Alexander Killen Macbeth and Robert 
Robinson (T., 1922, 121, 1571—1577). 


Derivatives of Pyrrole. William Kuster [with W. Weber, 
H. Maurer, W. Niemann, P. Schlack, Schlayerbach, and 
Willig] (Z. physiol. Chem., 1922, 121, 135—163).—By the 
reduction of a mixture of methyl acetoacetate and methyl oximino- 
acetoacetate, methyl 2:4- dimethylpyrrole -3:5- dicarboxylate, 
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needles, m. p. 174—175°, is obtained. From methyl acetoacetate 
and ethyl oximinoacetoacetate is obtained 3 -ethyl 5-methyl 2 : 4- 
dimethylpyrrole- 3 : 5-dicarboxylate , colourless needles, m. p. 158°, 
and in an analogous way, the 3-methyl 5-ethyl ester, colourless 
needles, m. p. 119—120°, can be prepared. On partial hydrolysis, 
these give respectively 2 : 4-dimethylpyrrole-3 ; 5-dicarboxylic acid 
3-ethyl ester, colourless needles, m. p. 202° (decomp.), and 2 : 4- 
dimethylpyrrole- 3 : 5-dicarboxylic acid 3-methyl ester, colourless 
needles, m. p. 182° (decomp.). 2:4-Dimethylpyrrole-3:5-di- 
carboxylic acid 3-ethyl ester, when boiled with acetic anhydride, 
yields ethyl 2 : 4 : 2' : 4' - tetramethylpyrocoll -3:3'- dicarboxylate, 
colourless needles, m. p. 257—258°, and over a free flame it loses 
carbon dioxide to form methyl 2 : 4-dimethylpyrrole-3-carboxylate. 
This and the analogous ethyl 2 : 4-dimethylpyrrole-3-carboxylate, 
when coupled with diazobenzenesulphonic acid, yield respectively 
methyl and ethyl 5-sulphobenzeneazo-2 : 4- dimethylpyrrole-3-carboxylate 
as red powders, unstable in the air. Ethyl 2 :4-dimethylpyrrole- 
3-carboxylate condenses with formaldehyde, ra-nitrobenzaldehyde, 
and furfuraldehyde to give bis(3-carbethoxy-2:4-dimethyl- 
pyrryl)-methane, 6is(3 - carbethoxy - 2 : 4-dimethylpyrryl) - m - nitro - 
phenylmethane , colourless needles, m. p. 180°, and bis(3-carbeth- 
oxy-2 : 4-dimethylpyrryl)-furylmeihanc, colourless needles, m.p. 176°. 
The first of these compounds on oxidation with chloranil yields 
bis(3-carbethoxy-2 :4-dimethylpyrryl)-methene hydrochloride , a red 
dye, m. p. 215°. Bis(3-carbethoxy-2 : 5-dimethylpyrryl)-furyl- 
methane , colourless needles, m. p. 198°, has also been prepared. 
Ethyl 3-hydroxy-5-methylpyrrole-4-carboxylate yields the following 
compounds: with anisaldehyde in presence of potassium hydrogen 
sulphate, 3-hydroxy -4-carbethoxy-5-methylpyrrolenyl-3-p-methoxy- 
phenylmeihane> yellow needles, m. p. 210°; with p-dimethylamino- 
benzaldehyde, 3-hydroxyA-carbethoxy-5-methylpyrrolenyl-3-p-di- 
methylaminophenylmethaney red crystals; with furfuraldehyde, 
3-hydroxy A-carbethoxy-5-melhylpyrrolenyl-3-furylmethane, yellow 
needles, m. p. 117° (decomp.); with acetone, in presence of sodium 
hydroxide and acetyl chloride, ethyl 3-hydroxy-5-methyl-2-isopropyl- 
idenepyrrolenineA-carboxylate , short, pale yellow needles, which 
slowly decompose at 180—200°; with acetic anhydride and 
potassium acetate, ethyl 3-acetoxy-5-methylpyrrole-4:-carboxylate 9 
m. p. 120°; with acetic anhydride and sulphuric acid, ethyl 3-acetoxy- 
2-acetyl-5-methylpyrroleA-carboxylate , light yellow needles, m. p. 
167°, which on hydrolysis with alcoholic sodium ethoxide yields 
ethyl 3-hydroxy-2-acetyl-5-methylpyrroleA-carboxylate, colourless, fine 
needles, m. p. 199° ( semicarbazone , C 11 H 16 0 3 N4). 5-Acetyl- 
2 :4-dimethylpyrrole forms a nitroso- derivative, small, deep green 
needles, m. p. 148—149°, and it couples with diazobenzenesulphonio 
acid to yield 5-acetyl-2 : 4-dimethylpyrrole-3-azobenzenesulphonic acid , 
greenish-black needles. Similarly, with diazonaphthalenesulphonic 
acid is obtained 5-acetyl-2 : 4-dimethylpyrrole-3-azonaphthalene- 
8ulphonic acid , dark blue, six-sided leaflets, which decompose at 
210—212°. From methyl acetonedicarboxylate, acetic acid, 
sodium nitrite, and zinc dust is obtained methyl pyrrole- 
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3 : 5-diacetate-2 : 4-dicarboxylate, tufted crystals, m. p. 98—99°, 
which on partial hydrolysis yields a dibasic acid, C 12 H 18 OoN. 

W. 0. K. 

Complex Magnesium Salts. G. Spactj (Bull. Soc. gtiinfe 
Cluj, 1921, 1, 72—91; from Chem. Zentr ., 1922, i, 313—314).— 
A number of complex pyridine compounds of magnesium con¬ 
taining combined water are described. Tetra-aquodipyridine- 
magne8ium chloride, [MgPy 2 (H 2 0) 4 ]Cl 2 , is obtained by the action 
of anhydrous pyridine on camallite; it crystallises in colourless 
needles which deliquesce on exposure to air with liberation of 
pyridine. It gives magnesium hydroxide on treatment with 
ammonia, and silver chloride with silver nitrate. Triaquotripyridine- 
magnesium chloride, [MgPy 3 (H 2 0) 3 ]Cl 2 ,H 2 0, is similar to the preceding 
compound. Diaquotetrapyridinemagnesium bromide, 
[MgPy 4 (H 2 0) 2 ]Br 2 ,2H 2 0, . 

forms very hygroscopic crystals which give up their water of 
crystallisation in a vacuum over phosphoric oxide. Aquopenta- 
pyridinemagnesium iodide, [MgPy 6 H 2 0]l 2 ,2H 2 0, forms crystals from 
which iodine separates on exposure to air; it is less hygroscopic 
than the preceding compounds : Tetra-aquodipyridinemagnesium 
nitrate, fMgPy 2 (H 2 0) 4 ](N0 3 ) 2 ,2H 2 0, forms rfacreous lamellae. The 
anhydrous salt has similar properties. Hexapyridinemagnesium 
bromide, [MgPy 6 ]Br 2 , is prepared by the Tissier-Grignard reaction 
by way of the ether compound, [MgPy 4 (Et 2 0) 2 ]Br 2 . The latter 
is a light yellow, unstable powder which gives with anhydrous 
pyridine at 100° the hexapyridinemagnesium bromide : the latter 
forms colourless platelets and is very hygroscopic and unstable. 
Hexapyridinemagnesium iodide is similarly prepared and resembles 
the corresponding bromide. G. W. R. 

Complex Iridium Compounds. M. DeiJipine (Rev. gen. 
sci. pures appl., 1921, 32, 607—615; from Chem. Zentr., 1922, 
i, 411).—A number of complex pyridine iridium compounds are 
described in connexion with a study of Werner’s valency theory. 
Potassium pentachloropyridineiridiate, K 2 [Ir m PyCl 5 ], is prepared 
from the corresponding aquo-salt or potassium iridichloride and 
pyridine at 100°. The alkali salts are reddish-brown, giving 
orange solutions; the silver and thallium salts are violet or blue. 
By chlorination of the above salt, pentachloropyridineiridic acid, 
H[Ir IV PyCl 5 ], is obtained : it is crystalline and gives a violet 
solution in amyl alcohol. Potassium tetrachlorodipyridineiridiate, 
Kfli^PyoClJ, is prepared similarly to the pentachloropyridine 
compound by longer heating. Two isomerides occur of orange- 
yellow and red colour respectively. The alkali, thallium, silver, 
and pyridine salts are similar. By oxidation with chlorine or 
nitric acid, tetrachlorodipyridineiridium, Ir^PygC^, is obtained; it 
is crystalline, and with potassium iodide it gives potassium tetra¬ 
chlorodipyridineiridiate and iodine. By the action of ammonia, 
a mixture of a compound, [Ir ra Py 2 (NH 3 ) 2 Cl 2 ],[Ir ln Py 2 Cl 4 ], and a 
compound, [Jj m Py 2 (NH 3 ) 3 Cl],[Ir ra Py 2 Cl 4 ] 2 , is obtained. Tetra¬ 
chlorodipyridineiridium, prepared from orange-coloured salts, 
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shows green and reddish-violet dichroism in polarised light and 
is the a$-form, isomorphous with the corresponding platinum 
compound. Potassium dioxalodipyridineiridiate f K[Ir m Py 2 (C 2 0 4 ) 2 ], 
is prepared from pyridine and potassium trioxaloiridiate or potass¬ 
ium dichlorodioxaloiridiate at 130°. It is crystalline and gives 
with hydrogen chloride at 130° a compound , [Ir m Py 2 (H 2 0)Cl(C 2 Q 4 )], 
yellow needles, and a compound , [Ii‘ III Py 2 (H 20 ) 2 Cl 2 ],[Ir III Py 2 Cl 4 ], 
orange-yellow prisms. The latter compound gives with ammonia, 
ammonium tetrachlorodipyridineiridiate, NH 4 [Ir m Py 2 Cl 4 ], and a 
compound , [lr m Py 2 (H 2 0)(0H)Cl 2 ], forming yellow crystals. The 
dioxalodipyridine compound cannot be resolved into optical 
isomerides. The cis-form of the compound, K 3 [Ir m Clo(C 2 0 4 )o], 
can be resolved into optically active constituents by way of the 
strychnine compounds. The cis-form is changed into the trans¬ 
form by heating at 130°. The trans-form is also obtained by way 
of potassium hexachloroiridiate and potassium oxalate. 

Trichlorotripyridineiridium , [Ir ra Py 3 Cl 3 ], is obtained from potass¬ 
ium tetrachlorodipyridineiridiate by heating at 130°. From the 
orange-coloured modification two isomerides can be isolated, 
whilst from the red modification only one compound is obtainable. 
The orange-coloured salts and their products correspond through¬ 
out with the as-form, and may give optical isomerides, whilst 
the red salts correspond with optically inactive trans-forms. 

Preparation of Compounds of Pyridinebetaine with 
Metallic Salts. Leopold Cassella & Co., G. m. b. H. (D.R.-P. 
343148; from Chem. Zentr ., 1922, ii, 146).—By the action of 
metallic salts on pyridinebetaine in concentrated aqueous solution, 
compounds are obtained which servo as glycerol substitutes. 
Dipyridinebetaine sodium chloride , 

C 6 NH 6 Cl-CH 2 -C0 2 -C 5 NH r) -CH 2 *C0 2 Na, 
is obtained by the action of sodium carbonate on dipyridinebetaine 
hydrochloride; it is a viscid liquid, d 15 1*26. Dipyridinebetaine 
calcium chloride has d 15 1*28. Dipyridinebetaine potassium iodide 
is a light yellow liquid, d 15 1*475. Dipyridinebetaine mercuric 
chloride forms long needles. Dipyridinebetaine sodium salicylate 
is also mentioned. The alkali and alkaline-earth metallic com¬ 
pounds are strongly hygroscopic and with the addition of small 
quantities of water form viscous liquids having many of the 
properties of glycerol. They may be crystallised by concentration 
and cooling. G. W. R. 

Preparation of a Derivative of Pyridine-3-carboxylic Acid 
(Nicotinic Acid). Society for Chemical Industry in Basle 
(Swiss Pat. 90807; from Chem. Zentr., 1922, ii, 324—325).— 
Compounds containing a pyridine-3-carboxylic acid residue are 
treated with diethylamine. For example, the acid chloride is 
treated with diethylamine hydrochloride for two hours at 160°. 
From the product of the reaction, pyridine-3-carboxylodiethylamide 
is obtained as a yellow oil, b. p. 175°/25 mm. It has therapeutic 
uses. G. W. R. 
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Preparation of Quaternary Ammonium Salts of Pyridine- 
3-carboxylic Acid Alkyl Esters. Richard Wolffenstein 
(D.R.-P. 343054; from Ghent. Zentr ., 1922, ii, 145—146).—Alkyl 
pyridine-3-carboxylates are treated with alkyl salts, excepting 
alkyl haloids. Methyl l-methylpyridine-3-carboxylate methosulphate , 
obtained by the action of methyl sulphate on methyl pyridine- 
3-carboxylate, is a light yellow, uncrystallisable oil. The 
quaternary compound from the action of ethyl nitrate on ethyl 
pyridine-3-carboxylate is a thick, light brown oil. Amyl pyridine - 
3 -carboxylate and methyl sulphate give similarly a quaternary 
compound , which is an almost colourless oil. G. W. R. 


The Hydrogen Esters of 2:6-Dimethylcinchomeronic 
Acid. Otto Mumm and Else Gottschaldt (Ber., 1922, 55, 
[B], 2064—2075).—In a previous communication, the ethyl 
hydrogen ester obtained by the partial hydrolysis of ethyl 2 : 6- 
dimethylcinchomeronate has been regarded as the 3-ester (I), 
OCO,H OC0 2 Et whereas that prepared by 

46 the action of ethyl alcohol 
HC^ X C.C0 2 Et HC^\(J-C0 2 H on the acid anhydride has 
MeGv ,CMe MeCK .CMe been considered to be the 

n . 4-compound(II), the formulae 

^ ^ assigned resting mainly on 

cohsiderations of the possibility of steric hindrance (Mumm and 
Hiineke, A., 1918, i, 184). Since, however, Wegscheider (A., 1920, 
ii, 761) has more recently pointed out that such considerations are 
frequently not applicable to esters containing nitrogen, further 
confirmation appeared to be necessary. Conclusive evidence of the 
correctness of the previously assigned formulae is now obtained 
by investigation of the behaviour of the synthetic methyl ethyl 
dim ethy Icinchom or onates. 

3 -Methyl Methyl 2 : ^-dimethylcinchomeronate, b. p. 158°/13 mm., 
m. p. 22°, is prepared by the condensation of ethyl acetoneoxalate 
with methyl p-aminocrotonate; the corresponding picrate has 
m. p. 143—144°. Conversely, methyl acetoneoxalate and ethyl 
p-aminocrotonate give ^-methyl 3-ethyl 2 : ^-dimethylcinchomeronate , 
prisms, m. p. 52°, b. p. 115°/0*45 mm. (picrate , needles, m. p. 137°), 
whereas methyl P-aminocrotonate and methyl acetoneoxalate 
yield methyl 2 : 6-dimethylcinchameronate , colourless needles, m. p. 
48°. 


3-Methyl 4-ethyl dimethylcinchomeronate is completely hydro¬ 
lysed by boiling concentrated hydrochloric acid to dimethyl- 
cinchomeronic acid (the hydrochloride of the latter, 
C 9 H 9 0 4 N,HC1,H 2 0, 

long prisms, which do not melt below 330°, is described). It is 
converted by the calculated quantity of potassium hydroxide in 
alcoholic solution into 3 -methyl hydrogen dimethylcinchomeronate, 
needles, m. p. 198—199°. (4- Methyl hydrogen 2: ft-dimethyl- 

cinchomeronate, colourless, rhombic plates, m. p. 165°, is prepared 
by the action of absolute methyl alcohol on 2 : 6-dimethylcin- 
chomeronic anhydride.) Similarly, 4-methyl 3-ethyl 2 : 6-dimethyl- 
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cinchomeronate is transformed by partial hydrolysis into 3-ethyl 
hydrogen 2:6-dimethylcinchomeronate, slender needles, m. p. 
165°, which is identical with the substance described previously 
(Mumm and Hiineke, loc . ciL). 

3-Ethyl silver 2 : Q-dimethylcinchomeronate is converted by dis¬ 
tillation in a vacuum into ethyl dimethylnicotinate, b. p. 118°/18 
mm. (picrate, m. p. 139°). 

2:6-Dimethylcinchomeronic acid is transformed by ethyl 
alcohol and hydrogen chloride into 4-ethyl hydrogen 2 : 6-dimethyl- 
cinchomeronate, m. p. 151—152°. The action of potassium methyl 
sulphate on potassium 2:6-dimethylcinehomeronate at 135° 
gives the dimethyl ester, m. p. 48°. 

The following data are recorded for the affinity constants : 
2 : 6-dimethylcinchomeronic acid, 0*1666 (in about 0*01A-solution); 
3-ethyl hydrogen ester, 0*0019; 4-ethyl hydrogen ester, 0*0021. 

* H. W. 


Apophyllenic Acid and aa'-Dimethylapophyllenic Acid. 

Otto Mumm and Else Gottschaldt (Ber., 1922, 55, [J5], 2075— 
2082).—Apophyllenic acid was isolated by Wohler (1844) as a 
product of the degradation of narcotine, and has subsequently 
been shown to have the constitution indicated by the annexed 

formula I or II. The authors have 
attempted to decide between the two 
alternatives in the following manner. 
Ethyl 2 : 6-dimethylcinchomeronate is 
converted by successive treatment with 
methyl iodide and moist silver oxide 
into ethyl dimethylapophyllenate, from 
free acid is readily obtained. If this 


Ac°’ H 


CO 


v/ 

NMe- 


co 2 h 

-co 


-0 


MeN~0 
(II.) 
corresponding 


(I.) 

which the 

reaction is applied to 3-methyl 4-ethyl 2 : 6-dimethylcinchomeronate, 
ethyl dimethylapophyllenate (identical with the product derived 
from the diethyl ester) must be obtained if the compound is a 3- 
betaine, whereas if it is a 4-betaine it must yield methyl dimethyl¬ 
apophyllenate (identical with the substance derived from the 
dimethyl ester). The latter is, however, exclusively produced, so 
that free 2 : 6-dimethylapophyllenic acid must be regarded as a 
4-betaine, and this, by analogy, is true also for apophyllenic acid 
itself. In each case the more powerfully acidic carboxyl group 
takes part in the internal salt formation. The conception of 
apophyllenic acid as a 4-betaine is in harmony with its properties, 
except that its silver salt is converted by methyl iodide into the 
4-methyl ester of cinchomeronic acid 3-betaine. The apparent 
exception may possibly be explained on the basis of Pfeiffer's 
hypothesis (this vol., i, 720), according to which the betaines, 
like true salts, are completely ionised even in the solid state. The 
formation of the silver salt is therefore a purely ionic reaction, and 
it is immaterial whether it is a 3- or a 4-betaine, since either would 
give initially the same ion. 

The following substances are described : Ethyl 2 : 6-dimethyl- 
cinchomeromte methiodide , yellow needles, m. p. 139°; ethyl 
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2: 6-dimethylapophyllenate, short, colourless needles (+H 2 0), 
m. p. 112°, m. p. (anhydrous) 185°; methyl 2 : 6-dimethylciricho- 
meramte methiodide , slender, yellow needles, m. p. 188—189°; 
methyl dimethylapophyllenate (trihydrate and anhydrous ), colourless 
needles, decomp. about 255° after darkening at 205°; 3-methyl 
4-ethyl 2:6-dimethykirichomeronate methiodide, slender matted 
needles, m. p. 169—170° (decomp.); 2 : 6-dimethylapophyllenic acid 
(monohydrate and anhydrous), slender needles, m. p. 237—238°. 

H. W. 


The Mechanism of the Fischer Indole Synthesis. Cecil 
Hollins (J. Amer . Chem. Soc., 1922, 44, 1598—1600).—The 
explanations of the Fischer synthesis advanced by Robinson and 
Robinson (T., 1918, 113, 639), Cohn (“ Die Carbazolgruppe,” 1919, 
p. 12), Bamberger and Landau (A., 1919, i, 395), and Reddelien 
(A., 1912, i, 363) are criticised. The last-named app'ears to be the most 
satisfactory, and its apparent failure in the case of phenylmethyl- 
hydrazones disappears if the ketone imide is supposed to react in 
its tautomeric form : NH:CR-CH 2 R ^ NH 2 *CR:CHR +N HMeFh > 

NMePh-CRICHR C 6 H 4 <“®>CR. Thus modified, Red- 

delien’s theory fulfils a}l the conditions required : (a) an indolenine 
is the primary product where this is possible; (b) ^obutyraldehyde 
and ketones of the type CHMe 2 *COR are converted into indolenines 
with extraordinary ease (due to the ready oxidisability of the 
•CHMe 2 group); (c) the reaction succeeds with phenylmethyl- 
hydrazones; (d) the tertiary nitrogen atom, that is, that remote 
from the benzene nucleus, is the one removed; (e) acid hydrazides 
undergo a similar condensation to oxindoles. H. W. 


Preparation of Dihydroisoindole. Julius von Braun and 
Annemarie Nelken (Ber., 1922, 55, [B], 2059—2063).—The 


nu 

preparation of dihydroisoindole, C 6 H 4 <Cqjj 2 J>NH, has hitherto 

been a matter of considerable difficulty. It has been shown, 
however, by Scholtz (A., 1898, i, 567) that dixylenium bromide, 


CgH^Q^^NBr^Qg^Cg^, and A-xylylenepiperidinium bromide, 


-CR 


C 6 H 4 <^>N Br <^g^g2>CH 2 , are converted in a remarkable 

manner by ammonia into the compounds C 6 H 4 <C^ 2 ^~^^ 2 ^>C 6 H 4 

(JJjL 2 , |.N Jd’CIig 

and C a H 4 <^ 2 *^i ^ 2 ^^>CH 2 , respectively. Since many- 

membered rings containing nitrogen are not generally stable, it 
appeared probable that these compounds would be decomposed 
when further heated, with the formation of dihydroiaoindole, on 
the one hand, and dihydroisoindole and piperidine on the other. 
This is found to be the case, and a convenient method of preparing 
dihydroitjoindole is thus afforded; the intermediate isolation of the 
complex ring compounds is unnecessary. 


-chVch, 
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-^-Xylylenepiperidinium bromide is obtained in nearly 90% 
yield by the method of Scholtz; a greatly improved mode of 
obtaining dixylenium bromide is described. The conversion of the 
bromides into the cyclic imines has been examined in detail, as 
has also the action of heat on the latter. For the preparation of 
dihydroisoindole, however, it is preferable to neat xylylenepiper- 
idinium bromide with one and a half times its quantity of ammonia 
(25%) during twenty-four hours at 200°; fractionation of the 
product gives piperidine, dihydro isoindole (yield 30%), and a 
complex residue. Di-o-xylyleneammonium bromide is heated with 
twice its quantity of ammonia (25%) for three to four hours at 
250°; fractional distillation of the product gives dihydroisoindole, 
b. p. 90°/14 mm., in 25% yield, di-o-xylyleneimine in 22% yield, 
and a complex residue. 

Di-o-xylyleneimine is conveniently identified as its p-nitrobenzoyl 
derivative, m. p. 167°; dihydroisoindole gives a characteristic 
benzoate, m. p. 100°. 

N -Phenyldihydroisoindole, C (i H 4 <^ 2 >NPli, is readily pre¬ 
pared from o-xylylene bromide and aniline; it is converted by 
amyl nitrite in alcoholic solution in the presence of hydrochloric 
acid into the mtfraso-compound, a green powder, m. p. 286—287°, 
from which dihydroisoindole could only be obtained in small yield 
by the action of sodium hydroxide or sodium hydrogen sulphite. 

H. W. 

Some New Derivatives of 2-Methylquinoline. K. Lucille 
McCluskey (J. Arner. Chem. Soc., 1922, 44, 1573—1577).— 
4-Hydroxy-2-methylquinoline oxide, described recently by Gabriel 

and Gerhard (A., 1921, i, 441, 687), 
has been obtained independently by 
a rather different method, and 
several of its derivatives are de¬ 
scribed. The isolation of a di- 
benzoyl derivative of the compound 
necessitates a partial modification 
of the structure previously assigned to it, the most probable 
being that it is an equilibrium mixture (annexed 

formulae). 

Ethyl o-nitrobenzoylacetoacetate is reduced by stannous chloride 
and hydrogen chloride in glacial acetic acid solution to ethijl 

1- hydroxy-2-methylquinolineS-carboxylate oxide, a colourless, crys¬ 
talline substance, m. p. 174° [jplatinichloride , m. p. 203° (decomp.)]. 
It is hydrolysed by alkali hydroxide to 1-hydroxy-2-methylquinoline- 
3-carboxylic acid oxide, decomp. 209°, which passes by loss of 
carbon dioxide into 4-hydroxy-2-methylquinoline oxide, m. p. 247° 
(decomp.) after softening at 245° (platinichloride, m. p. 229—230° 
after darkening at about 200°; picrate, m. p. 171°; monobenzoyl 
derivative, m. p. 236°; dibenzoyl derivative, prepared by the action 
of benzoyl chloride and benzene on an alkaline solution of 4-hydroxy- 

2- methylquinoline oxide, a colourless, crystalline substance, m. p. 


OH 


ii 

o 


OH 

f\/% 

( II I’CH 
\/\/‘ 2 

N-OH 
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171°). 4-Hydroxy-2-methylquinoline oxide is reduced by zinc 
dust and hydrochloric acid to 4-hydroxy-2-methylquinoline. 

o-Nitrobenzoylacetone is reduced in a similar manner to 4-hydr- 
oxy-2-methylquinoline oxide. H. W. 

2 : 8-Tetramethyldiaminoacridine. Kisiiori Lal Moudgill 
(T., 1922, 121, 1506—1509). 

The Reaction of o-Halogenated Ketones with Feebly Basic 
Amines and Synthesis of Derivatives of ms-Phenylacridine. 

Fritz Mayer and Walter Freund [with Kaspar Pfaff and 
Hermann WerneckeJ ( Ber ., 1922, 55, [ B J, 2049—2058).—The 
condensation of o-chlorobenzaldehyde with feebly basic amines 
has been described in a series of communications by Mayer and 
his co-workers (A., 1916, i, 843; 1918, i, 36; 1921, i, 175). The 
experiments have now been extended to o-halogenated ketones. 
Reaction occurs in accordance with the scheme R'*COC 6 H 4 Cl+ 
NH 2 R —R'*C0 , C^H 4 *NHR+HC1. o-Nitroamines of the benzene 
series, 2-nitro-a-naphthylamine, and anthraquinone derivatives which 
contain the amino-group in the a-position may be used. R' may 
be the methyl or phenyl group; in the latter case, ring closure 
may be effected with production of derivatives of ras-phenylacridine. 
Full directions are given for the preparation of o-chlorobenzo- 
phenone (cf. Overton, A., 1893, i, 208; Graebe and Keller, A., 
1899, i, 703) and o-bromobenzophenone. 4-Chloro-3-acetyltoluene 
(cf. Claus, A., 1891, 1222; 1892, 985) has b. p. 239—240°; it 
yields an oxime, m. p. 100—101° (Claus, m. p 94°), and condensation 
products with p-chlorobenzaldehyde and anisaldehyde, m. p. 105— 
106° and 83—84°, respectively. The action of acetyl chloride on 
p-bromotoluene gives a ketone, b. p. 257—258° [oxime, m. p. 112— 
114° (Claus, m. p. 109°); semicarbazone , m. p. 224°; p -nitrophenyl- 
hydrazone , m. p. 173°], whereas o-bromotoluene yields a ketone, 
b. p. 262—264°/760 mm., 132—137°/12 mm. (oxime, m. p. 104°, 
semicarbazone, m. p. 224°, p-nitrophenylhydrazone, m. p. 203°); 
the semicarbazones of the two compounds are identical, whereas 
the oximes and p-nitrophenylhydrazones differ from one another. 
An unexplained abnormality in the course of the Friedel-Crafts’ 
reaction is therefore indicated, but since the imino-ketones derived 
from the two ketones are identical, it follows, at any rate, that 
each contains 3-broino-4-acetyltoluene. Benzoylation of p-bromo- 
toluene gives a ketone y b. p. 204°/12—13 mm. (oxime, m. p. 143— 
145°, and also a variety, m. p. 100°; semicarbazone, m. p. 168—172° 
after softening at 156°). o-Bromotoluene yields a ketone, b. p. 
206°/15—16 mm. (oxime, m. p. 143—145°, and a variety, m. p. 79— 
80°, which is possibly not homogeneous; semicarbazone, m. p. 
168—172° after softening at 164°). In this instance, the semi¬ 
carbazones and oximes appear to be identical. It is possible that 
the ketones exist in stereoisomeric forms, but the greater probability 
appears to be that they are mixtures. Oxidation of either di- 
brominated ketone gives p-benzoylbenzoic acid. 

The imino-ketones are generally prepared by heating a solution 
of the halogenated ketone and the requisite base in naphthalene 
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OF nitrobenzene at 220° with dry sodium carbonate and a little 
copper powder. The acridines are obtained by heating the imino- 
ketones with concentrated sulphuric acid on the water-bath. 

The following substances are derived from o-chlorobenzophenone: 
with o-nitroanihne, l-nitro-5-phenylacridine, brownish-yellow leaflets, 
m. p. 218°; with 2:4-dinitroaniline, o-2': Y-dinitroanilinobenzoylbenz - 
ene, C ? H 3 (N 0 2 ) 2 *NH'C 6 H 4 'C 0 Ph, yellow needles, m. p. 161—162°; 
1 : 3-dtnitrO’5-phenylacridine, m. p. 240°; with 3-nitro-p-toluidine, 
o-2' -nitro-p'-toluidinobenzoylbenzene, golden-yellow needles, m. p. 
125—126°, and l-nitro-5-phenyl-S-methylacridine, yellow needles, 
m. p. 202° (\-amino~b-phenyl-3-methylacridine y brown crystals); 
with 4-chloro-o-nitroaniline, o-2': 4 '-chloronitroanilinobenzoylbenzeney 
brownish-yellow needles, m. p. 124—125°, and 3-chloro-l-nitro-5- 
phenylacridine, golden-yellow needles, m. p. 251—252°; with 
2-nitro-oc-naphthylamine, o -2' - nitro- a - napkthylaminobenzoylbenzenc, 
pale yellow needles, m. p. 273° (this is the only derivative of naph¬ 
thalene which could be caused to react); with 1-aminoanthra- 
quinone, o-anthraquinonyl-Y-aminobenzoylbenzene, brown crystals, 
m, p. 146° (also prepared from o-aminobenzophenone and 1-chloro- 
anthraquinone) and anthraquinone-2 : 1-ms- 
phenylacridine (annexed formula), yellowish- 
brown crystals, m. p. 273—274° (the sulphonic 
acid and a mononitro- derivative, reddish- 
brown crystals, m. p. 284—285°, are de¬ 
scribed) ; from l-amino-2-methylanthra- 
quinone, o-2' -methylanthraquinonyl- 1 '-amino- 
benzoylbenzene , dark red crystals, m. p. 
173°; with 1 : 5-diaminoanthraquinone, bis- 
2'-benzoylanilino-1 : 5-anthraquinone, C 14 H 6 0 2 (NH-C 6 H 4 *C0Ph) 2 , 
dark red crystals, m. p. 248°, and anthraquinone-2 : 1 : 6 : 5- 
di-ma-phenylacridine, bluish-black crystals; with l-nitro-2-amino- 
anthraquinone, 1 -nitroanthraquinone-3 : 2-ms-phenylacridine, a pale 
brown powder. 

o-Aminobenzophenone gives 5-phenylacridine, m. p. 179—180°, 
with iodobenzene; 5-phenyl-2 : Ybenzoacridine , yellow needles, m. p. 
(indefinite) 129°, with a-bromonaphthalene; and o-phenyl-4 : 3- 
benzoacridine, m. p. 198°, with (3-bromonaphthalene. 

The following compounds are derived from 4-chloro-3-acetyl- 
toluene : with 2 : 4-dinitroaniline, o-2': 4' -dinitroanilino-5-methyl- 
acetophenone , orange-coloured leaflets, m. p. 177—178°; with 
1 -aminoanthraquinone, o - anthraquinonyl -1' - amino-5-methylaceto - 
phenone , black needles, m. p. 209—210°; with l-amino-4-hydroxy- 
anthraquinone, o-4 -hydroxyanthraquinonyl- 1 '-amino-5-methylaceto- 
phenone, blackish-violet needles, m. p. 237—238°. 

The action of 2 ; 4-dinitroaniline on acetylated o- and p-bromo- 
toluene gives o«2'; Y-dinitroanilino-p-methylacetophenone } brownish- 
yellow, lustrous leaflets (m. p. 236° and 240°, respectively, mixed 
m, p. 237°). 

Benzoylated o- and p-bromotoluenes are transformed by 2 : 4-di- 
nitroaniline into o-2 : 4 - dinitroanilino-p-methylbenzophenone orange- 
coloured needles or leaflets (m. p. 143° and 141—142°, respectively, 
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m.p. of mixture, 142—143°), from which 7: 9-dinitro-5-phenyl-Z-methyl 
acridine , pale yellow crystals, m. p. 273°, is derived. With 3-nitro- 
p-toluidine they give o-2'-nitroA'-methylanilino-p-methylbenzophen - 
one, reddish-yellow crystals, m. p. 133*5°, which is converted into 
9 -nitro-5-phenyl-2 : 7 -dimethylacridine, a pale yellow, microcrystalline 
powder, decomp. 241°. 

2-Chloro-5-methvlbenzophenone is transformed by 2 : 4-dinitro- 
aniline into o-2 *: 4 '-dinitroanilino-5-methylbenzophenone, yellow 
needles, m. p. 136—137°. 7 : §-Dinitro-5-phenyl-3-methylacridine 

crystallises in needles, m. p. 285—287°; the corresponding diamino - 
compound forms reddish-brown needles, m. p. 151°. H. W. 


OQ 


Preparation of Ring Ketones of the Quinoline Series. 

Farbwerke vorm. Meister, Lucius, & Bruning (D.R.-P. 343322; 
from Chem. Zentr ., 1922, ii, 146—147).—Ring ketones of the 
quinoline series are prepared by the action of‘sulphuric acid on 
derivatives of 3-phenylquinoline-4-carboxylic acid, which thereby 
pass into ring ketones of the general formula 
(annexed). 2-Hydroxy-3-phenylquinoline-4-carb- 
oxylic acid when heated with concentrated sulphuric 
acid for two hours at 100° yields a ring ketone 
in the form of orange-red crystals, m. p. much 
above 300° : it may be sublimed at higher tem¬ 
peratures. 2-Hydroxy-S-phenylquiriolineA-carb- 

oxylic acid is obtained by condensation, in the presence of alkali, of 
isatin with phenylacetyl chloride or anhydride, phenylacetyl-^-isatin 
being formed as an intermediate product. It forms light yellow 
needles which decompose on melting. 2 : 3-DiphenylquinolineA- 
carboxylic acid gives similarly a yellow ring ketone. G. W. R. 


r 


c 


_/ 

I 
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Preparation of Diaminodinaphthyl- and Dinaphthacarb- 
azole-sulphonic Acids. Kalle & Co., Akt.-Ges. (D.R.-P. 
343149; from Chem. Zentr., 1922, ii, 144).—1:1'- or 2 : 2'-Azo- 
naphthalenesulphonic acids are treated with acid or alkaline re¬ 
ducing agents. For example, 1 : 1'-azonaphthalene-5 : 5'-disul- 
phonic acid by reduction with tin and hydroohloric acid gives 
1 : Y-diamino-2 f : 2-dinaphthyl-5 : 5' -disulphonic acid. It forms 
colourless needles and gives a yellow diazo-compound with nitrous 
acid. By the action of sodium amalgam in weak alkaline solution, 
1 : V-diamino-2 : 2' -dinaphthyl is formed, which by heating with 
hydrochloric acid readily gives dinaphthaimine [di-oL^-naphmacarb- 
azole]. On heating the acid with hydrochloric acid at 140°, ammonia 
is eliminated. 1 : V-Azonaphthalene A : 4' -disulphonic acid gives, 
by reduction with a hot alkaline sodium thiosulphate, an acid crystal¬ 
lising in fine needles which cannot be diazotised, and on heating 
with mineral acids at 130° gives di-a(3-naphthacarbazole. It is 
therefore supposed to be di-ocfi-napMhacarbazole-5 : S-didulphonic 
acid . The reduction product from 2 : 2'-azonaphthalene-7 : 7'-di- 
sulphonic acid crystallises in compact, colourless needles and gives 
with nitrous acid a yellow tetra-azo-compound. On heating with 
mineral acids at 130°, the 2 : 2*-diamino-\ : Y-dinaphthyl-1 : 7'- 
disulphonic acid gives di-^a-naphthacarbazole with intermediate 

hh 2 
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formation of di-P<x-naphthacarbazole-2 : 12-disulphonic acid. The 
products are used in the preparation of colouring matters. 

G. W. R. 

A New Mode of Formation of Thiazole Derivatives of 
the Anthraquinone Series. Eduard Kopetschni and Herta 
Wiesler ( Monatsh ., 1922, 43, 81—87).—When heated with aqueous 
or alcoholic ammonia, 2-amino- 1-thiolanthraquinone is converted 
into 2-aminoanthraquino-l-thiazole (cf. Gattermann, A., 1912, 
i, 1004), which forms microscopic needles, m. p. 285° (not sharp), 
and gives an acetyl derivative, which forms olive-yellow needles, 
m. p. 294°. Oxygen mtist enter at some stage in the formation 
of the thiazole, and it is probable that the first step consists in 
the oxidation of the mercaptan to 2 : 2'-diaminodianthraquinone 
1 : l'-disulphide, since this substance also is converted into the 
thiazole on treatment with ammonia. Dianthraquinonyl 1 : 1'-di¬ 
sulphide behaves similarly, giving the thiazole previously obtained 
by Gattermann (loc. cit.). 3 : 3'-Dichloro-2 : 2'-diaminoanthra- 
quinone 1 : l'-disulphide yields d-chloro-2-aminoanthraquino-l-thi- 
azole, blue needles, m. p. 322—324° (decomp.), which, in contrast 
with 2-aminoanthraquino-l-thiazole, is sulphonated with difficulty. 

C. K. I. 

Thiazoles. II. 1-p-Tolybenzothiazole, Dehydrothio-p- 
toluidine and some Related Compounds. Marston Taylor 
Bogert and Martin Meyer (J. Amer. Chem. Soc ., 1922, 44, 

1568—1572).—1-p -Tolylbenzothiazole, C 6 H 4 <C^^C*C 6 H 4 Me, colour¬ 
less needles, m. p. 85° (corr.), is prepared in 60—75% yield by 
the oxidation of thio-p-toluanilide, m. p. 142° (corr.), by aqueous 
potassium ferricyanide; it cannot be obtained satisfactorily by 
fusing p-toluanilide with sulphur in the presence or absence of 
naphthalene. It is practically odourless when dry (in striking 
contrast to the corresponding phenyl derivative), but has a faint 
odour of roses when moistened with alcohol. It is converted by nitric 
and sulphuric acids into the raoriomtfro-derivative, NO 2 'C 14 H 40 NS, 
pale, cream-coloured needles, m. p. 219’5° (corr.), which is reduced 
by zinc or tin and hydrochloric acid to the arawo-compound, 
NH 2 ’Ci 4 HioNS, pale brown crystals, m. p. 229° (corr.). The 
diazotised amine couples on the fibre with a considerable variety of 
the commoner azo-couplers, and thus yields mono- and bis-azo- 
dyes which compare very favourably with the corresponding dyes 
from the isomeric dehydrothio-p-toluidine in fastness to light, to 
soaping, to bleaching, etc., and are in some case superior in tinctorial 
power. 1-p-Tolylbenzothiazole is oxidised by potassium perman¬ 
ganate in neutral or alkaline solution to (?) benzothiazolyl-l-p-benzoic 
acid , microscopic, colourless needles, which darken but do not 
melt at 270°. 

Diazotised primuline couples on the fibre with benzoylenecarb- 
amide, giving a 'product which dyes unmordanted cotton a direct 
yellowish-brown of good fastness to acids, alkalis, or bleach, but 
quite fugitive to daylight. 
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Dehydrothio - p - toluidine [1 -p - aminophenyl - 5 - methylbenzothi - 
azole] is readily converted into the corresponding benzylidene deriv- 

ative, C 6 H 3 Me<C 2 ^C*C e H 4 *N;CHPh, almost colourless, glisten¬ 
ing leaflets, m. p. 193° (corr.). p-Nitrobenzylidene-p-toluidine , 
yv « yv yv C 6 H 4 Me'NXJH*C 6 H 4 dtf 0 2 , pale yellow 

Me.' Y v Cj-| ^1 | neec & es > m - P- 123 ? (corr.), could not be 

l J-N \ y \ y' converted into dehydrothio-p-toluidine by 

fusion with sulphur. The conversion of 
dehydrothio-p-toluidine into the corres¬ 
ponding atophan could not be effected. 

6’(5-Methylbenzothiazolyl)quinoline , microscopic, pale brown crys¬ 
tals, m. p. 147° (corr.), is prepared by the action of concentrated 
sulphuric acid, glycerol, and arsenic acid on dehydrothio-p-toluidine. 
(See also Chem. News, 1922, 124, 319—323, 328—330, 344—346, 
360—361, 376—381, 391—395; 125, 2—5, 19—22.) H. W. 

The Iron Salts of Dipyrrylphenylmethane Dyes and Tri- 
phenylpyrrylmethane. II. Diphenylpyrrylcarbinol and its 
Derivatives. Hans Fischer and Maria Kaan ( Z . physiol. Chem ., 
1922, 120, 267—276; cf. this vol., i, 276).—Ethyl 2 :4-dimethyl - 
pyrrole-3 : 5-dicarboxylate reacts with magnesium phenyl bromide 
in ethereal solution to form 3 -carbethoxy-2 : 4- dimethylpyrryldi - 
phenylcarbinol , 0H*CPh 2 (C 4 NHMe 2 *C0 2 Et), pure white, long, blunt 
needles, m. p. 156°, easily soluble in the usual organic solvents. It 
forms an orang epicrate, C 2 2 H 21 0 2 N,C 6 H 3 0 7 N 3 , m. p. 181° (decomp.), 
which is apparently really the picrate of the dye , C 22 H 21 0 2 N, fine, 
yellow needles, m. p. 178°, formed from the carbinol on boiling 
with acetic acid. This compound, however, which presumably 

has the formula ^^ e ^*C*COJEt, forms no picrate directly. 

N .CMe 

The carbinol can be reduced catalytically with hydrogen and 
platinum to form 3-carbethoxy-2:4-dimethylpyrryldiphenyl- 
methane, m. p. 138°. The constitution of this compound is proved 
by the fact that it is obtained from diphenylcarbinol and ethyl 
2:4-dimethylpyrrole-3-carboxylate on boiling in acetic acid. 
Ethyl 2:3: 5-trimethylpyrrole-4-carboxylate does not react with 
magnesium phenyl bromide. 

p-Anisyl-bis(3-carbethoxy-2 : 4-dimethylpyrryl)methane, formed 
from the condensation of anisaldehyde and ethyl 2 :4-dimethyl- 
pyrrole-3-carboxylate, melts at 170° [cf. Feist, A., 1902, i, 491]. 
From terephthalaldehyde and ethyl 2:5-dimethyl-3-pyrrolecarboxyl- 
ate, p-bis(3-carbcthoxy-2 : 5-dimethylpyrryl)-methylbenmldehyde is ob¬ 
tained, m. p. 202*5° ( hydrazone , C 32 H 30 O 4 N 4 ). W. O. K. 

2:2'-pp-Naphthindigotin. Hans Eduard Fierz and 
Richard Tobler (Helv. Chim . Acta , 1922, 5, 557—560).—2 : 2-Pp- 
Naphthindigotin was prepared by the usual series of reactions for 
comparison with other dyes of the naphthindigotin series. It was 
found that 3-hydroxy-P-naphthoic acid could be converted into 
3-amino-P-naphthoic acid in good yield by heating with ammonium 
chloride and zinc chloride ammoniate in a current of ammonia at 
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180—190°. The presence of zinc oxychloride induces side reactions 
with formation of p-naphthylamine and dinaphthacridane. The 
aminonaphthoic acid is converted quantitatively into the corre¬ 
sponding glycine by condensing with chloroacetic acid. $-Naph- 
thylglycine-3-carboocylic acid , CO 2 H*CH 2 *NH*C 10 H 6 *CO 2 H, crystallises 
from alcohol in groups of yellow needles, m. p. 240°. The hygro¬ 
scopic sodium salt crystallises from concentrated solution in yellowish- 
A vrtr TVTtr A brown needles. Very poor 

y | /JN±i \p»p/ /iN±lx | | yields of the naphthindigotin 

v iv J\m/ ’ \m/\ )\ ) arc obtained from the glycine 

by any of the usual methods; 
2 : 2'-p|3 -naphthindigotin (annexed formula) crystallises from nitro¬ 
benzene in nearly black tablets. When brominated, it takes up 
three atoms of bromine, but the resulting dye is not fast to chlorine 
[cf. J. Soc. Chem. Ind. 9 1922, 41, 625a.]. E. H. R. 


Attempts to Prepare peri-Naphthindigotin, and the 
Behaviour of Azo-dyes from Naphthylglycines. Hans 
Eduard Fierz and Richard Sallmann ( Helv . Chim. Acta , 1922, 
5, 560—566).—Attempts to prepare a pm-naphthindigotin from 
a-naphthylglycine- 8 -carboxylic acid were unsuccessful, owing to 
the instability of the naphthylglycines, which is reflected in the 
ease with which azo-dyes prepared from them are decomposed. 
In the preparation of naphthastyril from naphthalimide by oxidation 
with sodium hypochlorite, the maximum yield obtained was 50%. 
By condensation of naphthastyril with chloroacetic acid, naphtha- 
styrylacetic acid, m. p. 256°, was obtained, which by boiling with 
sodium ethoxide was converted into disodium ct-naphthylglydne - 
8 -carboxylate, a white powder, a -Naphthylglycine-8-sulphonic acid 
was prepared by condensing a-naphthylamine- 8 -sulphonic acid 
with chloroacetic acid, and forms colourless needles containing 
1H 2 0. ct-Naphthylglycine-4-sulphonic acid has a yellow colour, and 
crystallises with 1H 2 0; in alkaline solution, it shows a strong 
blue fluorescence, a -Naphthylglycine-5-sulphonic acid crystallises 
in anhydrous, colourless leaflets or needles, and shows a green 
fluorescence in alkaline solution. fi-Naphthylglycine- 1 -sulphonic acid 
crystallises with 2H 2 0 in colourless, fan-sha])ed aggregates of 
needles. The azo-dyes from all these naphthylglycinesulphonic 
acids are decomposed by boiling water. The a-4-acid does not 
couple readily with diazo-compounds; with diazobenzene in alkaline 
solution it forms a crystalline additive compound. The decom¬ 
position of azo-dyes derived from [3-naphthylglycine ethyl ester was 
studied particularly. Benzeneazo-p-naphthylglycine ethyl ester, 
C 20 H 1 AN 3 , forms bright red needles, m. p. 135°. p-Nitrobenzene- 
azo-$-naphthylglycine ethyl ester, C 2 <)H 18 0 4 N 4 , forms brown or bronze 
needles, decomposing at 156°; in glacial acetic acid it gives a 
violet colour and in sulphuric acid cherry-red. From the decom¬ 
position products of the latter when boiled with acetic acid were 
isolated the following: ethyl 2-p-nitrophenyldihydro-l : 2 : 4-iso- 

naphthatriazine-3-carboxylate, m ‘ P- 210 °’ 

naphthiminazole, and p-nitroaniline. E. H. R. 
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Decompositions Occurring in the Acylation of 5: 5*Di- 
phenyltetrahydro-4-glyoxalone. Heinrich Biltz, Karl 
Seydel, and Edith Hamburger-Glazer (. Annalen, 1922, 428, 
198—243).—Following previous work, the authors describe a 
detailed study of the acetylation and formylation products of 
5: 5-diphenyltetrahydro-4-glyoxalone (A., 1912, i, 909), and con¬ 
clude that dicyclic substances are thus produced. For instance, 
the reaction with acetyl chloride takes the following course : 


CPh 2 -NH. CH 

io-NH >CH2 


Ph 2 *NAc*CH 2 *OH 




r p h 2 

?ONAc 


NHAc 




do 


M— CH. 
O-NH-CMe-O 


2 (II.) 


The product (I) on hydrolysis loses an acetyl group, giving (II), 
with which the decompositions described below were carried out. 

5 : 5-Diphenyl-l : 2-dimethyltetrahydroA-glyoxalbne-V : 2-oxide (II), 
tablets, m. p. 204—205°, on acetylation, gives the 3 -acetyl derivative 
(I), m. p. 203—204°, from which it was originally obtained, and on 
benzoylation, yields a 3-benzoyl derivative, needles, m. p. 172°, which 
on hydrolysis gives back the original oxide. On condensation with 
phenylcarbimide, the oxide gives a substance, C^Hg^aNs, m. p. 210°, 
and on methylation with methyl sulphate it yields a 3-methyl deriv¬ 
ative, m. p. 177°, from which the methyl group is not removed by 
Zeisel’s method. That the replaceable imino-hydrogen atom 
which takes part in these reactions is in position 3 is proved by 
the oxidation of the methyl derivative to 5 : 5-diphenyl-3-methyl- 
hydantoin by means of chromic oxide and acetic acid, and by its 
hydrolytic fission, on fusion with potassium hydroxide, to diphenyl- 
methylamine, methylamine, and carbon dioxide. The oxide (II) 
itself gives 5 : 5-diphenylhydantoin on oxidation by permanganate, 
and on reduction by means of hydriodic acid yields diphenylaoet- 
amide and an isomeric (or polymeric) substance , m. p. 252°, the 
constitution of which is not clear. 

Recognition of the 2-methyl group was effected through a study 
of 4 : 4:-diphenyl-2-methylA : b-dihydro-5-glyoxalone, m. p. 228— 
229°, which is obtained from the oxide (II), along with diphenyl- 
hydantoin, by cautious oxidation by alkaline permanganate. This 
substance is amphoteric ( hydrochloride , m. p. 280°, decomp.), and on 
further oxidation with chromic oxide and acetic aoid gives diphenyl- 
hydantoin; it yields a 1 -acetyl derivative, monoclinic crystals, 
m. p. 149—150°, which on hydrolysis loses its acetyl group, reforming 
the original dihydroglyoxalone, and a I -methyl derivative, m. p. 
171—172° (sinters at 169°), which on oxidation by chromic oxide 
and acetic acid yields 5 : 5-diphenyl-3-methylhydantoin. On reduc¬ 
tion by sodium amalgam or sodium and alcohol, the dihydro¬ 
glyoxalone is converted into 5 : 5-diphenyl-2-methyUetrahydro-4:- 
glyoxalone , prisms, m. p. 180—181° ( perchlorate , leaflets, m. p. 235°, 
decomp.), whioh, on oxidation by permanganate again yields the 
dihydroglyoxalone, and on acetylation yields a I : 3-diacetyl 
derivative, m. p. 195°, hydrolysable to the original tetrahydro- 
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glyoxalone. The formation of this compound is clear proof that 
the methyl group must be in the 2-position, whence the orientation 
of the original dihydroglyoxalone and of its parent oxide follows. 
On oxidation by alkaline permanganate at the ordinary temperature 
the above dihydroglyoxalone is converted into 4 : 4-diphenylA : 5- 
dihydro-5-glyoxalone-2-carboxylic acid , which on heating begins to 
decompose at about 65—66°, giving 4 : 4-diphenyl-4 : 5-dihydro-5- 
glyoxalone (loc. cit.). 

In the previous paper it was noted that a by-product, 
C 19 H 18 04 N 2 , m. p. 224—225°, was obtained when the diphenyl- 
dihydroglyoxalone was acetylated (Awnalen, 1912, 391, 225). It 
is now evident that this substance is 3-jormyl-\-acetyl-2-hydroxy- 
5 : 5-diphenyl-2 - metliylteirahydro - 4-glyoxalone , and that it is formed 
as a result of a preliminary ring-fission as with the oxides described 
in this paper. Confirmation is found in the fact that the substance 
yields 4 : 4-diphenyl-2-methyl-4 : 5-dihydro-5-glyoxalone on hydro¬ 
lysis. 

The action of formic acid on 5 :5-diphenyltetrahydro-4-gly- 
oxalone gives rise to 5 :5-diphenyl-l-mdhyltetrahydroA-glyoxalone 
1' : 2-oxide , which forms glistening, hexagonal leaflets, m. p. 260°. 
The substance is hydrolysed by hydrobromic or hydriodic acid to 
the original tetrahydroglyoxalone, and is oxidised by alkaline 
permanganate to 5 : 5-diphenylhydantoin. Its 3 -acetyl derivative, 
m. p. 127°, and 3-benzoyl derivative, m. p. 176°, are each hydro- 
lysable to the original oxide, whilst the 3-methyl derivative, m. p. 
146°, obtained with the aid of methyl sulphate, is oxidised by 
permanganate or chromic acid to 5 : 5-diphenyl-3-methylhydantoin, 
and is hydrolysed by hydrobromic acid to 5 : 5-diphenyl-3-methyl- 
tetrahydroA-glyoxalone , which forms hexagonal prisms, m. p. 90°. 

The action of formic acid on 5 : 5-diphenyl-2-methyltetrahydro-4- 
glyoxalone gives rise to 5 : 5-diphenyl-l-ethyltetrahydroA-glyoxalone 
1' : 2-oxide , small needles, m. p. 256°, which on oxidation by 
chromic oxide in acetic acid gives 5 : 5-diphenylhydantoin, and, 
on hydrolysis by means of hydrobromic acid, yields 5 : 5-diphenyl- 
2-methyltetrahydro-4-glyoxalone. 

4 : 4-Diphenyl-1-methyl-4 : 5-dihydro-5-glyoxalone on oxidation 
with chromic acid gives 5 : 5-diphenyl-3-methylhydantoin, and on 
reduction yields 5 :5-diphenyl-3-methyltetrahydro-4-glyoxalone, 
which, on oxidation, gives the same hydantoin. In view of these 
facts and others recorded above, the constitutions previously 
assigned (loc. cit.) to 4 : 4-diphenyl-4 : 5-dihydro-5-glyoxalone must 
be revised in the sense indicated by the name now employed. The 
substance was previously regarded as 5 : 5-diphenyl-4 : 5-dihydro- 
4-glyoxalone by reason of its fission by alkalis to “ methylamino- 
diphenylacetic acid,” but it is now held that the constitution of 
this substance is uncertain, since attempts to synthesise it have 
not yet been successful. C. K. I. 

Preparation of /soPropylallylbarbituric Acid. F. Hoff- 
mann-La Roohe & Co. (Brit. Pat. 181247).—isoPropylallylbarbit- 
UTi<? acid is obtained in 80% yield by the action of allyl bromide 
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(130 parts) on a solution of isopropylbarbituric acid (170 parts) 
in 500 parts of water and 135 parts of 30% sodium hydroxide at 
25° for twelve hours. The product is collected and crystallised 
from dilute alcohol. It is sparingly soluble in water, readily 
soluble in alcohol and ether, and melts at 137—138°. G. F. M. 

The Methylalkylpyridazinonecarboxylic Esters. H. Gault 
and T. Salomon ( Compt . rend., 1922, 175, 274—277).— Ethyl 
3-methyl-6-pyridazinorie-5-carboxylate is obtained by the reaction 
in the cold of equimolecular proportions of hydrazine hydrate 
and ethyl acetonylmalonate in absolute alcoholic solution. It is 
a crystalline substance soluble in water, m. p. 76—77°. The 
hydrazide of the corresponding acid is obtained if 2 mols. of hydr¬ 
azine are used in the above reaction. It is a white substance, 
m. p. 153°. The above ester readily gives a sodium derivative 
which condenses with alkyl iodides to give 3-mkthyl-5-alkylpyrid- 
azinonecarboxylic esters. Ethyl 3-methyl-5-ethylpyridazinone-5-carb- 
oxylate prepared in this way melts at 72°. On hydrolysis with 
10% sodium hydroxide in the cold, it gives the corresponding acid , 
m. p. 130°, which on heating loses carbon dioxide, giving the 
methylalkylpyridazinone. 3-Methyl-ft-pyridazinonc melts at 94°, 
and both it and its alkyl derivatives on treatment with dilute 
mineral acid are converted into a-alkyl-lsevulic acids. G. F. M. 


Spirans. X. Proof of the Peculiar Spiran Asymmetry 
by the Preparation of an Optically Active Spiran. Hermann 
Leuchs, Eva Conrad, and Hans von Katinszky (Ber. f 1922, 
55, [2?], 2131—2139).—Although bishydrocarbostyril-3 : 3'-spiran, 

^6H4 < ^g 2 .QQ^C < ^QQ?j^H^^6^4 ( this Vol > b 471 )> doeS not 


contain an asymmetric carbon atom, it does not possess a plane 
of symmetry, since the planes of the two rings are at right angles 
to one another and it should therefore exist in two enantiomorphous, 
optically active forms. The spiran itself is neutral in character 
and scarcely suitable for experimental resolution. The com¬ 
munication is devoted to a description of compounds prepared 
for the purpose of introducing basic or acidic substituents into 
the molecule and of the resolution of a disulphonie acid into its 
optically active forms. 

Di-p-bromodihydrocarbostyril-% : 3' -spiran, colourless, hexagonal 
leaflets which do not melt below 300°, is prepared by the action 
of bromine on the parent spiran in boiling glacial acetic acid 
solution. Di-op-dichXorodihydrocarbostyril-3 : 3' -spiran crystallises in 
colourless, hexagonal leaflets which are unchanged at 290°. Di- p- 
nitrodihydrocarbostyril-3 : 3'-spiran, from the spiran and concentrated 
nitric acid at 70°, forms yellow leaflets which do not melt below 
290°, whereas di-op-dinitrodihydrocarbostyril-3 : 3' -spiran, from the 
spiran and nitric and sulphuric acids at 0°, crystallises in pale 
yellow needles which darken without melting above 280°. Bis- 
dihydrocarbostyril-3 : *3'-spiran-6 : 6' -disulphonie acid , colourless, 


quadratic plates (+&q), m. p. 105—115° after softening at 80°, 

AS* 
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re^solidification at 140—150°, and decomp, about 260° after becom¬ 
ing yellow at 220°, is prepared by the action of cold concentrated 
sulphuric acid on the spiran; the corresponding barium salt, 
C 1? H 12 0gN 2 S 2 Ba,8H 2 0, is described. The acid is resolved by 
quinine in methyl alcoholic solution; from the product the quinine 
salt of the Z-acid separates first. l-Bisdihydrocarbostyril-3 :3'- 
*piran-6 :6 '-dimlphonic acid crystallises in needles (+0H 2 O), 
m. p. 230—235° (deoomp.) after softening at 200°; [a]# —233*8° 
in aqueous solution; the corresponding barium salt (+6H 2 0) 
has [a]S —189*6° in water. Barium d-bisdihydrocarbostyril-S : 3'- 
spiran-6 : W-disulphonate has [a]#’ 6 +192*2° (±2*6°) in aqueous 
solution. H. W. 


Brominated isoCyanines. Kishori Lal Moudgill (T., 
1922, 121, 1509—1511). 


The Action of Hydroxylamine and of Hydrazine on the 
Aryl Monothioamides of Ethyl Acetylmalonate. David E. 
Worrall (*7. Amer. Chem. Soc., 1922, 44, 1551—1557).—The 
additive compounds of ethyl acetylmalonate and phenyl-, p-bromo- 
phenyl-, and p-tolyl-thiocarbimides react with hydroxylamine and 
hydrazine to form, respectively, isooxazoles and pyrazoles. 

CO*lH 

S-Anilino-b-ketoisooxazole , G-NPh* sender, cream- 


coloured needles, m. p. 186° (decomp.) when rapidly heated (it 
darkens above 165° and is changed completely to a black tar at 
180° when heated), is prepared by the action of two equivalent 
proportions of hydroxylamine on ethyl acetylmalonatemonothio- 
anilide in boiling alcoholic solution. It forms a sodium salt and 
a hydrochloride , m. p. 135° (gas evolution). It is converted by nitrous 
acid into 3-anilino-4:-oximino-5-ketoi&ooxazole, slender, scarlet needles 
which deflagrate at 149°. With benzenediazonium chloride, it 
yields 4- benzeneazo-3~anilino-5-ketoiQooxazole , yellow needles, m. p. 
195—197° (decomp.). Benzaldehyde converts it into 4:-benzylidene- 
3-anilino-5-ketoi8ooxazole, orange-coloured needles, m. p. 170—171°. 
The isooxazole is converted by acetic anhydride into the 2(or 5)- 
acetyl derivative, colourless plates or flattened needles, m. p. 
145—146°, and by benzoyl chloride and sodium hydroxide into 
the benzoyl compound, colourless, lustrous needles, m. p. 157— 
158°. 

Ethyl acetylmalonatemonothioanilide is transformed by two 
equivalent ^proportions of hydrazine into 3-anilino-5-ketopyrazole, 

^•NHPh > m * nute > colourless plates, decomp. 255—256°. 


Its sodium salt, hydrochloride , benzoyl derivative, and acetyl com¬ 
pound, needles, m. p. 101°, are described. The o#i?nino-derivative 
crystallises in brilliant, red needles. With benzenediazonium 
chloride, it gives an azo -compound, maroon-coloured, irregular 
plates, decomp. 211—212°. 

3*p-Toluidino-5-ketoi&ooxazole forms diamond-shaped, pale yellow 
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crystals which blacken and foam at 155—156° after darkening 
above 145°; the sodium salt, hydrochloride , ox wino-derivative, 
orange-coloured needles, decomp. 142°, and acetyl compound, 
colourless, slender needles, m. p. 149—150°, are described. 

§-p-Toluidino-5-ketopyrazole crystallises in small, glistening, 
square plates, decomp. 246—247°; the hydrochloride , lustrous 
plates, m. p. 72—73°, and acetyl compound, m. p. 178—179° after 
softening, are described. 

3-p-Bromoanilino-5-ketoisooxazole forms slender, cream-coloured 
needles, decomp. 188—189° after softening at 150°. 3-p-J3romo- 
anilino-5-ketopyrazole orystallises in minute, colourless plates, 
m. p. 234—235° (decomp.), 

Thioacetoacetyl-o-toluidide, COMe‘CH 2 *CS*NH'C 6 H 4 Me, is con¬ 
verted by hydroxylamine mainly into thioaeetyl-o-toluidide, hydr¬ 
oxyl amine acetate being also formed. 

Ethyl acetylmalonatemonothioanilide and phenylhydrazine give 
mainly acetylphenylhydrazide, m. p. 128°. H. W. 


Constitution of the so-called Dithiourazole of Martin 
Freund. I. Praphulla Chandra Guha (J . Amer. Chem. Soc., 
1922, 44, 1502—1510).—Dithiourazole, CgHgNgSg, has been pre¬ 
pared by Freund and his co-workers (A., 1894, i, 97; 1895, i, 400; 
1896, i, 415) by the action of hydrochloric acid on hydrazodithio- 


dicarbonamide, and the constitution 


nh< ^cs-nh has 


been 

assigned to it without experimental evidence being adduced. It 
is now shown, however, that Freund’s dithiourazole contains only 
one atom of hydrogen replaceable by metals such as potassium, 
sodium, or silver, and that it loses only one atom of hydrogen 
from each molecule when treated with ferric chloride, hydrogen 
peroxide, or iodine with formation of a disulphide, (CgHgNgS)^, 
the molecular complexity of which is established by determination 
of the molecular weight of the allyl derivative. These observ- 

ations are in harmony with the formula S<Cp/™-Trx. 


or 


'C(NH)-NH> 

C(SH)=N 

S< *C(NH )*N> ^ or dithiourazole. The existence of a diacetyl 

compound from which one acetyl radicle is removed with great 
readiness, whereas the other is firmly retained, is thereby explained 
as well as the conversion of the monoacetyl derivative into a 
diacetyl disulphide and into monoacetylalkyl compounds. The 
reason of the failure of previous workers to obtain dialkyldithio- 
urazoles analogous to the diacetyl derivatives is now rendered 
obvious. 

5-Amino-2-thiol-I : 3 : 4-thiodiazole is prepared conveniently by 
Freund’s method, but the yields are greatly improved if the action 
of the acid is interrupted after ten minutes instead of after an 
hour. The following derivatives do not appear to have been 
described previously: the sodium and silver salts; the compound, 
CgHjjNgS*SHg(ISrOn), from the parent substance and mercuric 

hh* 2 
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nitrite (cf, Ray and Guha, T., 1919, 115, 261, 541), and the 
derivative , CoH^NglgSgHg, from the nitromereaptide and ethyl 
iodide (of, Ray, T., 1916, 109, 698). 

5-Amino-2-thiol-l : 3 : 4-thiodiazole is decomposed by concen¬ 
trated hydrochloric acid at 190—200° into hydrazine dihydro¬ 
chloride, ammonium chloride, carbon disulphide, and carbon 
dioxide. H. W. 


Constitution of the so-called Dithiourazole of Martin 
Freund. II. New Methods of Synthesis, Isomerism, and 
Poly-derivatives. Praphulla Chandra Gtjiia (J. Amer. Chem. 
Soc ., 1922, 44, 1510—1517; cf. preceding abstract).—The only 
method available hitherto for the preparation of the so-called 
dithiourazoles consists in the elimination of ammonia from hydrazo- 
dithiocarbonamides by the action of concentrated hydrochloric 
acid, when, simultaneously, iminothiourazole is formed by loss of 
hydrogen sulphide. It is now shown that dithiourazole (amino- 
• thiodiazolethiol) is produced readily from thiosemicarbazide, 
carbon disulphide, and alcoholic potassium hydroxide solution, 
potassium hydrazothiocarbonamidedithiocarboxylate being inter¬ 
mediately formed: NH 2 -CS-NH-NH 2 +KOH+CS 2 -> H«0+ 

KH 2 'CS*NH'NH'CS 2 K or S<^$ H 

The method has been found to apply to all substituted and un¬ 
substituted thiosemicarbazides when used in a slightly modified 
form. Except in the case of thiosemicarbazide itself, the potassium 
salt of the dithiocarboxylic acid is rarely formed, but, on continued 
heating, all the thiosemicarbazides without exception yield the 
corresponding thiodiazole derivatives. Reaction probably occurs 
in accordance with the scheme: R‘NH*CS # NH*NHR' cs »+ <akftl i 


SH-C(NR)-NH-NHR' 


_C(NR)-NH 

_^j^,+H 2 S. In this connexion, 


the synthesis of aminot hi odi azole thiol from thiosemicarbazide by the 
direct action of carbon disulphide is of special significance, since 2 : 5- 
dithiotetrahydro-1: 3 :4-thiodiazole is also formed in small quantity 
by the action of the liberated hydrogen sulphide on the thiodiazole 
compound at a high temperature. The second method of synthesis 
is not of general application. It appears essential that the 1-position 
of the thiosemicarbazide should always be unsubstituted or sub¬ 
stituted by positive groups such as methyl or ethyl; in other 
words, the basic character of the thiosemicarbazide should be 


kept unimpaired, so that carbon disulphide can combine with it 
directly. 

The following substances have been prepared. 5-Imino-24hio- 
4-phenyl-2 : 3 : 4 : 5-tetrahydro-l : 3 : ^thiodiazole , dull yellow 
needles, m. p. 183° (from l-phenylthiosemicarbazide, carbon 
disulphide, and potassium hydroxide in absolute methyl alcoholic 
solution). 5-PhenyliminO‘2-thio-2 : 3 : 4 : o-tetrahydro-l : 3 : i-thio- 
diazole, m. p. 208°. 5-Phenylimino-24hio-S-phenyl-2 : 3 : 4 : 5- 
ietrahydro-l ; 3 : 4- thiodiazole , m. p. 202°. 5-Tolylimino-24hio- 
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3 -tolyl-2 : 3 : 4 : 5-tetrahydro -1 : 3 : 4 -thiodiazole, m. p. 205°. 
5-Naphthylimino-2-thio-3-naphthyl- 2 : 3 : 4 : 5-tetrahydro -1 : 3 : 4- 
thiodiazole , m. p. 218°. 5-Tolylimino-2-thio-3-phenyl-2 : 3 : 4 : 5- 
tetrahydro- 1 : 3 : 4 -thiodiazole, m. p. 188—189°. 5-Phenylimino- 

2- thio-3-tolyl-2 : 3 : 4 : 5-tetrahydro- 1 : 3 : 4 -thiodiazole, m. p 4 222°. 
5-Naphthylimino-2-thio-3-phenyl-2 : 3 : 4 : 5-tetrahydro -1 : 3 : k-thio- 
didzole, m. p. 219°. 5-Phenylimino-2-thio-3-naphthyl-2 : 3 : 4 : 5- 
tetrahydro- 1 : 3 : 4- thiodiazole , m. p. 261°. 5-Naphthylimirvo-2-thio- 

3- tolyl-2 : 3 : 4 : 5-tetrahydro- 1 : 3 : 4- thiodiazole , m. p. 217°. 5-Tolyl- 

imino-2-thio-3-naphthyl-2 : 3 : 4 : 5-tetrahydro- 1 : 3 : ^-thiodiazole, 
m. p. 268°. 5-Allylimino-2-thio-3-phenyl-2 : 3 : 4 : 5-tetrahydro - 
1:3:4 -thiodiazole, m. p. 145°. 5-Allylimino-2-thio-3-tolyl- 
2:3:4: 5-tetrahydro-l : 3 : 4- thiodiazole, dull yellow needles, m. p. 
125—126°. 5-Methylimino-2-thio-4:-phenyl-2 : 3 : 4 : 5-tetrahydro- 

1:3 : 4- thiodiazole , dull yellow crystals, m. p. 142—143°. 5-Methyl- 
imino-2-thioA-tolyl-2 : 3 : 4 : 5-tetrahydro- 1 : 3 : 4 -thiodiazole, dull 
yellow needles, m. p. 174—175°. 5-Methylimino-2-thio-3-naphthyl- 
2:3:4: 5-tetrahydro- 1 : 3 : 4- thiodiazole , m. p. 183°. 5-Methyl- 
imino-2-thioA-naphthyl-2 : 3 : 4 : 5-tetrahydro- 1 : 3 : 4 -thiodiazole, 
m. p. 175°. 

Potassium thiosemicarbazidedithiocarboxylate is prepared by 
heating at 70—75° an alcoholic solution of equivalent amounts 
of thiosemicarbazide, carbon disulphide, and potassium hydroxide; 
it, is converted by iodine into aminothiodiazolethiol disulphide. 

Thiosemicarbazide and carbon disulphide at 150° form amino¬ 
thiodiazolethiol and dithiotetrahydrothiodiazole y m. p. 167°. 

Freund’s dithiourazole, m. p. 245°, had m. p. 232° after being 
preserved dining about two months; either variety, when heated 
with hydrochloric acid at 150°, gave a modification , brownish- 
yellow, rectangular crystals, in. p. 224°. 

Freund and Imgart obtained “ phenyldithiourazole ” in the 
form of colourless leaflets, m. p. 219°; de-acetylation of acetyl- 
phenyliminothiothiodiazole gives a tautomeric variety , dull yellow 
needles, m. p. 207°. 

Acetylphenyliminothiotetrahydro thiodiazole has m. p. 244° 
(Freund and Imgart give 252 p ) when freshly prepared; after being 
preserved during several weeks it has m. p. 236°. The latter 
variety is also formed when the corresponding diacetyl compound 
is heated at 175° during five minutes. H. W. 

The Constitution of Pyrazoleanthrone-yellow. Fritz 
Mayer and Rudolf Heil (Ber., 1922, 55, [R], 2155—2164).— 
Pyrazoleanthrone-yellow (cf. A., 1913, i, 533) is prepared by the 
mild action of potassium hydroxide on pyrazoleanthrone and was 
initially regarded as a derivative of indanthrene. Analyses of the 
dye, however, agree with the formula CggHjgOgN* or CggH^O^, 
according to which two molecules of pyrazoleanthrone are united 
with loss of two or four atoms of hydrogen. The formation of a 
potassium salt, of mono- or di-benzyl or substituted benzyl deriv¬ 
atives, and of a dibenzoyl compound proves that the replaceable 
hydrogen atoms of pyrazoleanthrone are retained in the new dye. 
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Further insight into its constitution is 
obtained from attempts to prepare deriv¬ 
atives of it from substituted pyrazole- 


y\ A anthrones. The presenoe of substituents 
^1 in position 2 or 4 does not impede the 

jN~NH formation of dyes, whereas a substituent 
in position 8 either inhibits the production 


of a dye or is removed during the process 
of formation. The tinctorial properties of 


the dye indicate that it is allied to flav- 


anthrene. Its constitution is most pro¬ 
bably indicated by the annexed formula, in which, however, the 
distribution of valencies is somewhat unusual. 


Pyrazoleanthrone-yellow is most conveniently prepared in the 
ash-free condition by the hydrolysis of its dibenzovl derivative 
with sulphuric acid. It is not affected by prolonged treatment 
with chromic and glacial acetic acids. When distilled with zinc 
dust, it gives anthracene. The following derivatives are described : 
monobenzylpyrazoleanthrone-yellow, slender, red needles; p -chloro- 
benzylpyrazoleanthrone-yellow , red needles; o-nitrobenzylpyrazole- 
anthrone-yellow , yellowish-red needles; dibenzoylpyrazoleanthrone - 
yellow , pale yellow, transparent rhombs. 

l-Chloro-2-methylanthraquinone is converted by hydrazine 
hydrate and a trace of iodine in boiling pyridine solution into 
2 -methylpyrazoleanthrone, short, yellowish-red needles, m. p. 298— 
300°. The latter is transformed by potassium hydroxide and 
alcohol into 2 : 2'-dimethylpyrazoleanthrone-yellow, which was not 
completely purified; the corresponding dibenzyl derivative, dark 
red, slender needles, and dibenzoyl compound, a yellow, micro¬ 
crystalline product, are described. 


l-Chloro-4 -methylanthraquinone is transformed by hydrazine 
hydrate into l-hydrazino-i-methylanthraquinone, brownish-red 
needles, m. p. 185—186°, which is converted by aniline and aniline 
hydrochloride into 4-methylpyrazoleanthrone , slender, yellow needles, 
m. p. 288—290°. The latter substance yields 4 :4 ’-dimethyl- 
pyrazoleanthrone-yellow , which is characterised as its dibenzoyl 
derivative, yellow prisms. 

6-(7Aforo-o-2': 5'-dimethylbenzoylbenzoic acid , colourless prisms, 
m. p. 215°, is prepared from p-xylene and 3-chlorophthalic anhydride 
in the presence of aluminium chloride and is converted by fuming 
sulphuric acid into 1 -chloro-5 : S-dimethylanthrayuinone f thin yellow 
needles, m. p. 186°. The latter is transformed into 5 : 8 -dimethyl- 
pyrazoleanthrone , golden-yellow leaflets, m. p. 291—292°, which 
could not be converted into a dye by treatment with potassium 
hydroxide and alcohol. On the other hand, 8-chloropyrazole- 
anthrone is transformed into pyrazoleanthrone-yellow. H. W. 


Azoxyphenols. A. Angeli, Dino Bigiavi, and Gino Carrara 
(Am B. Accad. Lined , 1922, [v], 31, i, 439-^46).—The difference 
in behaviour towards oxidising agents shown by isomeric azoxy- 
ph$nols (A., 1921, i, 364) resembles that observed in the action 
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of halogens or nitric acid on their isomeric monosubstituted deriv¬ 
atives. Thus, of the two para-compounds, 0.*NPhIN*C 6 H 4 Br and 
NPh!NX)*C 6 H 4 Br, only the latter readily yields the further para- 
substituted compounds, 0 6 H 4 Br*N.*NO*C 6 H 4 Br and 
N0 2 -C 6 H 4 -N:N0-C 6 H 4 Br, 

the former resisting the action of bromine or nitric acid. Hence 
the oxygen atom of the azoxy-group protects the aromatic nucleus 
united to the nitrogen atom carrying the oxygen from the action, 
not only of halogens or nitric acid, but also of permanganate. 

Further, this protective action is exercised against nitrous acid 
in cold, dilute solution; in this case, one of the isomeric azoxy- 
phenols remains unaltered, whereas the other, instead of being 
destroyed, is transformed into a nitro-derivative, usually easy to 
characterise, the structure of the original compound being thus 
rapidly established. Azobenzene, azoxybenzene, p-a-azoxyphenol 
ethyl ether, ^-£-azoxyphenol, and ^-nitrophenol are not changed 
when excess of sodium nitrite is gradually added to their glacial 
acetic acid solutions, whilst ^-hydroxyazobenzene, jpp'-dihydroxy- 
azobenzene, j9-a-azoxyphenol, and pp ' - dihydro xyazoxybenzene, 
under the same conditions, readily yield nitro-derivatives in which 
the nitro-groups occupy ortho-positions with respect to the 
hydroxyl. For this reaction to occur, it is not sufficient for the 
aromatic ring to contain a hydroxyl group, it being necessary 
also that the hydroxylated nucleus be attached to a tervalent 
nitrogen atom. In the action of nitrous acid on pp'-dihydroxy- 
azobenzene, the dinitro-derivative formed is accompanied by 
p-nitrophenol, the reagent acting partly as an oxidising agent; 
this oxidation is completely analogous to that of hyponitrous 
acid by permanganate when the latter acts first in an alkaline, 
and subsequently in an aoid, solution. 

3 : 3'-Dinitro-4 : 4'-dihydroxyazobenzene, obtained from pp'- 
dihydroxyazobenzene, forms lustrous, greenish-yellow needles, 
m. p. 236° (decomp.), and is probably identical with the compound, 
m. p. 240°, obtained by Robertson (T., 1913,103,1473) by treating 
dihydroxyazobenzene in acetic acid solution with concen¬ 
trated nitric acid. 

3-Nitro4-hydroxyazoxyphenol 9 0!NPh!N*C 6 H 3 (N0 2 )*0H, obtained 
from jp-a-azoxyphenol, forms transparent, greenish-yellow, rhom- 
bohedral plates or green, straw-like crystals, m. p. 125°. 

S-NitroA : 4' -dihydroxyazoxybenzene, 

oh-c.h 4 -no:n-c 6 h 3 (no 2 )-oh, 

prepared from p^'-dihydroxyazoxybenzene, forms lustrous, 
reddish-yellow needles or red, straw-like crystals, m. p. 193° 
(decomp.). T. H. P. 

The Mechanism of Coupling Reactions. II. 1 :8-Naph- 
thasultam and its JV-Methyl Derivative as Azo*component8. 

W. KOnig and K. KOhler ( Ber ., 1922, 55, [JB], 2139—2149).— 
In a previous communication (A., 1921, i, 459), the power of 
aromatic acylamines to couple with reactive diazo-compounda with 
the formation of normal azo-substanoes has been attributed to 
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their ability to react in the enolic form, Ar—NX(OH)*R and 
At —N!SR(IO)*OH. An examination of the coupling power of 

1 : 8-naphthasultam, C 10 H 6 <C^q , has shown this hypothesis to 

be erroneous, since the methyl ether of this compound, C 10 H 6 <C<^ e , 

can yield normal azo-compounds in good yield. The absorption 
spectra of the sultam and its methyl ether prove these substances 
to be closely related constitutionally, and, in harmony with these 
observations, sodium naphthasultam is shown to stand in the 
same relationship to naphthasultam as does sodium a-naphthoxide 

SO 

to a-naphthol, so that it must be formulated C 10 H 6 <Cj^^ instead 


of C 10 H 6 <»» 


S(:0)-0Na 


'N 


The remarkable inability of p-toluenesulphonylmethyl-a-naph- 
thylamide, C 10 H 7 *NMe*SQ 2 *C 6 H 4 Me, to couple with diazo-com- 
pounds is explained by the assumption that the p-toluenesulphonyl 
group hinders the primary additive reaction on which coupling 
ultimately depends. This influence is not observed with methyl- 
naphthasultam in which the position of the sulphonyl group is 
definitely fixed, so that the nitrogen atom can exert its subsidiary 
valencies. 


The following individual substances are described. A-Methyl- 
1 :8-naphthasultam, from sodium naphthasultam and methyl 
sulphate in 75% yield, pale yellow needles, m. p. 125°. 4-1 : 8- 
Napkthasultamazo- 1'- naphthaleneA'-sulphonic acid, 

“|>c 10 h 6 -n:n-c 10 h 6 -so 3 h, 

small, orange-coloured needles, decomp. 320°. 4-p' -Nitrobenzene- 
azo- 1 : 8-naphthasultam , tile-red needles, rn. p. 288—289°. 4-op- 

Dinitrobenzeneazo-l : 8 -naphthasultam, small, red rhombohedra with 
a strong pale green lustre, which darkens at 305°, but does not 
melt below 355°. 4-p-Nitrobenzeneazo-]8-methyl-l : 8 -naphtha- 

sultam, NO 2 *C 6 H 4 *N:N'C 10 H 5 <^ M 2 e , lustrous, red leaflets, m. p. 

236—237°. ‘i-op-Dinitrobenzeneazo-'N-methyl-l : 8-naphthasultam, 

m. p. 263°. 4:-op-Dinitrobenzeneazo-l-m£thylaminonaphthalene-8- 
sulphonic acid, microscopic, red needles which have no distinct 
melting point. H 


The Alkylhydrazones. Oscar Lisle Brady and Gerald 
Patrick McHugh (T., 1922, 121, 1648—1652). 

teoPropyl-, Menthyl-, and Bornyl-semicarbazides. Reduc¬ 
tion of Phenylhydrazones. De Witt Neighbors, A. L. Poster 
S. M. Clark, J. E. Miller, and J. R. Bailey (J. Amer. Chem. 
Soc. f 1922, 44, 1557 — 1564; cf. Noyes, Lochte, and Bailey, this 
vol., i ; 329). — Certain semicarbazones and hydrazones can be 
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successfully reduced by catalytic hydrogenation, whereas the older 
chemical methods have given only negative results. 

Acetonesemicarbazone is reduced by hydrogen in the presence 
of colloidal platinum to iso propylsemicarbazide, rhombic plates, 
m. p. 128° ( hydrochloride , short, stout prisms, m. p. 186*5°, oxalate , 
C 6 H 13 0 6 N 3 , large prisms, m. p. 172°); the yield is about 70% of 
that theoretically possible. A small amount of the semicarbazide 
is reduced further to isopropylamine. isoPropylsemicarbazide 
hydrochloride is transformed by sodium nitrite into the corre¬ 
sponding nitroso- derivative, short, pale yellow prisms, decomp. 
128°, and by sulphuric acid (80%) into isopropylhydrazine, which 
is identified as the dibenzoyl compound, m. p. 161*5°. Benzoyl - 
iso propylsemicarbazide, needles, m. p. 228°, is converted by sodium 
hydroxide solution (30%) at 80° into ?>-hydroxy-5-phenyl-\-\m- 
propyUriazole , prisms, m. p. 185*5°. Oxidation of isopropylsemi- 
carbazide with potassium permanganate in alkaline solution gives 
acetonesemicarbazone, whereas in acid solution, carbamylazo- 
propane , NPr^N*CO*NH 2 , dark yellow crystals, m. p. 65*5—66°, 
is produced (the substance is readily transformed by a trace of 
alkali hydroxide or by protracted exposure to the air into acetone¬ 
semicarbazone). It is probable that the azo-compound is formed 
intermediately during the oxidation of the semicarbazide in alkaline 
solution. 

Ajcetaldehydephenylhydrazone is similarly reduced to phenyl- 
ethylhydrazine, NHPh*NHEt, the yield being about 95% of that 
theoretically possible. It is transformed by potassium cyanate 
into phenylethylsemicarbazide , C 9 H 13 ON 3 , microscopic needles, m. p. 
138°. Acetonephenylhydrazone can be reduced similarly and with 
equal ease. 

Menthonesemicarbazone is catalytieally hydrogenated to menthyi 
semicarbazide , colourless, acicular needles, m. p. 179—180°, [a]g 
—43*8° in methyl-alcoholic solution. Similarly, camphorsemi- 
carbazone gives bornylsemicarbazide , prisms, m. p. 192*5°, which, 
however, could not be converted into bornylhydrazine by the 
action of sulphuric acid. H. W. 

Ionising Influence of Salts with Tervalent and Quadri¬ 
valent Ions on Crystalline Egg-albumin at the Isoelectric 
Point. Jacques Loeb (J. Qen. Physiol ., 1922, 6, 759—768).— 
Additional evidence in favour of the formation of ionisable salts 
of protein with salts containing tervalent and quadrivalent ions 
is afforded by the observation that lanthanum chloride and sodium 
ferrocyanide inhibit the heat coagulation of egg-albumin at its 
isoelectric point; salts containing only univalent or bivalent ions 
do not have this effect. C. R. H. 

Isoelectric Point of the Vegetable Albumin Leucosin. 

Heinrich LIjers and Max Landauer (Z. Elektrochem ., 1922, 28, 
341—347). —It is shown that the isoelectric point of proteins is 
one of the most important constants of these substances, and 
methods for the determination of this quantity are discussed. The 
isoelectric point of the vegetable albumin leucosin has been deter- 



i. 882 


ABSTRACTS OF CHEMICAL PAPERS. 


mined by five methods in an acetate buffer solution. The following 
values are recorded: (1) from the optimum of coagulation 

2*6xl0“ 5 ; (2) by cataphoresis experiments 2*8xl0“ 6 ; (3) from 
measurements of the optimum of alcohol precipitation 2*7xlCT 8 ; 
(4) from measurements of the minimum of the internal friotion 
2*3xl0“ 6 ; and (5) from the maximum of the surface tension 
2*2 xlO" 6 . The mean of the values gives [H*]=2*5x 10” 4 , from 
which the relative acidity of leucosin, & a /&*=8*6x 10 4 . The iso¬ 
electric point of serum-, vegetable-, and yeast-albumins is thus 
practically the same; further, there is no noteworthy difference 
in the ohemical composition and it is only in the biological properties 
that the three substances differ markedly. J. F. S. 

The Physical Chemistry of the Proteins. I. The Solu¬ 
bility of certain Proteins at their Isoelectric Points. Edwin 
Joseph Cohn (J. Gen. Physiol 1922, 6, 697—722).—The proteins 
investigated were serum-globulin, tuberin, and casein. They were 
subjected to a rigorous process of purification, of which full details 
are given. After this treatment it was found that, at 25°, 1 litre 
of water dissolved 0*07 gram of serum-globulin, 0*1 gram of tuberin, 
and 0*11 gram of casein. These values were constant within wide 
limits of variation of the amount of protein exposed to the solvent, 
and are claimed to be fundamental physical characteristics which 
may be used in the identification of proteins. 

The hydrogen-ion concentration imparted to water by the dis¬ 
sociated ions of the dissolved protein is also a characteristic of the 
protein employed. C. R. H. 

The Combination of Gelatin with Hydrochloric Acid. 

David I. Hitchcock (J. Gen . Physiol 1922, 6, 733—739).—The 
P H was determined by hydrogen electrode measurements of 1%, 
2*5%, and 5% solutions of gelatin with varying amounts of hydro¬ 
chloric acid. The amounts of hydrochloric acid required to impart 
to pure water corresponding values of the P n were similarly estim¬ 
ated. For the same P tI the difference between the total hydro¬ 
chloric acid present in the first experiment and that determined by 
the second one represented the amount in combination with the 
gelatin. It was found that between P TI 1 and 2 the amount in 
combination is constant and amounts to 0*00092 mol. for 1 gram 
of gelatin. C. R. H. 

The Mechanism by which Tervalent and Quadrivalent 
Ions Produce an Electrical Charge on Isoelectric Protein. 

Jacques Loeb (J. Gen . Physiol 1922, 6, 741—757).—Direct 
measurements of the potential difference between originally iso¬ 
electric gelatin and solutions of various salts at P H 4*7, with which 
it has beeen brought into equilibrium, show that a positive charge 
is imparted to the gelatin by a salt with tervalent kation (lanthanum 
chloride) and a negative charge by one with a quadrivalent anion 
(sodium ferrocyanide); salts containing only univalent or bivalent 
ions produce no charge. The effects of these salts on the osmotic 
pressure of solutions of isoelectric gelatin are similar to those on 
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the potential difference. The behaviour of lanthanum chloride 
towards gelatin is similar to that of an acid, whilst sodium ferro- 
cyanide behaves like a base, and it is assumed that the effects 
obtained with these salts are due to the formation of complex 
protein-ions. Thus with lanthanum chloride there is formation 
of positive protein-lanthanum-ions and negative chlorine-ions; 
with sodium ferrocyanide of negative protein-ferrocyanide-ions and 
positive sodium-ions. 

At P H 3*0, when the greater part of the gelatin is ionised, solutions 
of lanthanum chloride have a depressing effect on the potential 
difference and the osmotic pressure of the solution, which is identical 
with that of solutions of sodium chloride and calcium chloride con¬ 
taining equivalent concentrations of chlorine. C. R. H. 

The Influence of Aggregates on the Membrane Potentials 
and Osmotic Pressure of Protein Solutions. Jacques Loer 
(«/. Gen. Physiol 1922, 6, 769—776).—The potential difference 
between a solution of gelatin chloride in a collodion bag and an 
outside aqueous solution is practically unaffected if, at the same 
P H , part of the gelatin in solution is replaced by powdered gelatin; 
moreover, the membrane potential can be calculated from the 
differences in P H inside and outside the bag, which shows that the 
gelatin particles take part in the establishment of the membrane 
equilibrium. On the other hand, the osmotic pressure of a gelatin 
chloride solution is progressively lowered as the gelatin in solution 
is replaced by powdered gelatin, showing that the particles of 
gelatin do not participate in the production of the osmotic pressure 
of the solution. This is explained by the fact that, since each 
particle is subject to the conditions of the Donnan equilibrium, a 
special osmotic pressure is set up in each particle which is balanced 
by an increase in the cohesion pressure of the particles, and does 
not therefore manifest itself in the hydrostatic pressure by which 
the osmotic pressure of the solution is measured; it is due to the 
gelatin in true solution alone. C. R. H. 

The Hydroxyproteic Acids. S. Edlbacher (Z. physiol. 
Chem ., 1922, 121, 164; cf. this vol., i, 692).—The compound 
C 16 H 18 0 2 N 4 described by the author ( loc . cit.) is apparently acetyl- 
phenylhydrazine. W. 0. K. 

The Absorption Spectra of Methaemoglobin, and the 
Alleged Transformation of Methaemoglobin into Oxyhaamo- 
globin by the Action of Alkali. G. Quagliariello (Arch. Sci . 
biol ., 1922, 3, 65—86; from Physiol . Abstr. f 1922, 7, 215).—Neutral 
methemoglobin has four absorption bands, at A 631 /a/a, A 576 /a/a, 
A 540/a/a, and A 500 /a/a. Alkaline methemoglobin has three ab¬ 
sorption bands; the first at A 600 /a/ 4 ; the other two are in the 
same place as the second and third of neutral methsemoglobin. 
The absorption bands in the yellow and green are proper to 
methsemoglobin, and not due to the presence of oxyhemoglobin. 
A transformation of metheemoglobin into oxyhemoglobin through 
the action of hydroxyl ions is excluded. W. O. K. 
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The Prosthetic Group of the Blood Pigments. Hasmatin. 

William KIIster (Z. physiol. Chem., 1922, 121, 121—134).— 
Bromodimethylhcemin , C 30 H 36 O 4 N 4 BrFe, small needles, is prepared 
from the part of a crude p-hsemin insoluble, in chloroform, by 
boiling with methyl alcohol containing sulphuric acid, and pre¬ 
cipitating with 66% hydrobromic acid. Although chlorine cannot be 
quantitatively eliminated from chlorodimethylhsemin by methyl- 
alcoholic potash without causing hydrolysis, the bromo-compound 
can be dehalogenated completely, to form a dimethylhcematin, 
C 3e H 3e 0 4 N 4 Fe*0H,H 2 0, a dark-coloured compound with a metallic 
lustre. If this be treated with sodium hydroxide solution at the 
room temperature, not only does hydrolysis take place, but water 
is also eliminated. This bears out the view that in the formation 
of haematin from haemin the bond between the iron and a nitrogen 
atom is hydrolysed, and that the iron thep forms an internal salt 
with a carboxyl group, eliminating water. If, as in this instance, 
the carboxyl group is first methylated, the internal salt cannot be 
formed until the ester is hydrolysed. 

Treatment of bromodimethylhaemin with pyridine leads to simple 
replacement of bromine by hydroxyl, forming hydroxydimethyl - 
hcemin, C 36 H 36 0 4 N 4 Fe*0H, from which a bromodimethylhaemin can 
be regenerated by treating it in acetone solution with hydrogen 
bromide solution, although the absolute identity of the com¬ 
pound formed with the initial bromodimethylhaemin is not yet 
certain. 

A particular preparation of haematin, obtained from haemin and 
de(hydrohalogen)haemin, was found to be readily methylated by 
methyl sulphate and alkali to yield a dimethylhcematin, C« 6 H 37 0 6 N 4 Fe, 
as an amorphous, dark blue, metallic compound, which with alkali 
loses a methyl group to form a monomethyl derivative, C 36 H 36 0 6 N 4 Fe. 
This dimethylhaematin was further methylated by boiling with 
methyl alcohol containing sulphuric acid, and then treating with 
66% hydrobromic acid, when a bromodimethylhceminium trimetho- 
bromide , with the formula C 34 H 30 O 2 N(NMeBr) 3 (OMe) 2 FeBr, is pre¬ 
cipitated, indicating the presence of three basic nitrogen atoms 
in haematin. This new compound is more completely demethyl- 
ated with alkali than dimethylhaematin itself, pointing to the 
opening of the bond between nitrogen and iron on boiling in acid 
solution. Preparations of haematin from formylhydroxylhaemin or 
from chlorodimethylhaemin were not methylated in a similar 
manner. In the first case, the compound finally obtained had the 
formula C 39 H 48 0 7 N 4 BrFe. W. 0. K. 

Hmmocyanin. VI and VII. C. DH&Rfc and A. Schneider 
(J. Physiol. Pathol, gin., 1922, 20, 1—13, 34—40; from Physiol. 
Abstr., 1922, 7, 218) — Oxyhfemocyanin of Helix, Octopus, Homarus, 
etc., is easily and rapidly reduced by the passage of inert gas at 
15° to 20°, or by exposure to a vacuum at 40°. The solutions were 
made of pure crystallised preparations, and usually in presence of 
an antiseptic. The gas must be absolutely deprived of oxygen. 
The haemocyanin of Limulus may be different. That of the above 
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animals forms a less dissociable <*papound with nitrous oxide, but not 
with methane, ethylene, or acetylene. It does not combine with 
carbon monoxide, or if it does the compound is very easily dissociable. 

W. O. K. 

Bile Pigments. XI. The Preparation and Purification 
of Bilirubin from Ox Gallstones. William Kuster (Z. physiol . 
Chem., 1922, 121, 80—93).—Experiments are described on the 
preparation and purification of bilirubin from ox gallstones. It 
is found convenient to isolate the bilirubin in the form of its 
crystalline compound with ammonia, CggHggC^N^NHg. 

The statement of Refilling (A., 1915, i, 831) that choleprasin 
yields haematic acid on oxidation is apparently to be explained 
by the presence of some bilirubin in the choleprasin. W. 0. K. 

Bile Pigments. XII. The Action of Diazomethane on 
Bilirubin and Biliverdin, the Oxidation of Bilirubin in 
Alkaline Solution, and the Action of Hydrogen Bromide- 
Acetic Acid on Bilirubin. William Kuster (Z. physiol. Chem., 
1922, 121, 94—109).—By treating crude bilirubin, C33H 36 0 6 N 4 , 
with diazomethane in ethereal solution, two methyl groups enter 
the molecule and in addition a molecule of diazomethane is com¬ 
bined, forming a compound , C 36 H 42 0gN 6 , which on heating loses 
nitrogen to form the compound 0 36 H 42 O 6 N 4 . Using bilirubin- 
ammonia in the methylation, the ammonia group is retained, and a 
compound , C 36 H 46 0 6 N 7 , formed, a dark brown, resinous material, 
which also loses nitrogen when heated, forming the compound 

^ 36 ^ 46 ^ 6 ^ 5 * 

Biliverdin, C 33 H 36 0 8 N 4 , obtained by the atmospheric oxidation 
of bilirubin in alkaline solution, forms with alcoholic hydrogen 
chloride a dimethyl ester, Co^H^OgN^ a dark, lustrous material, 
and with diazomethane a dimethyl ester of similar composition, 
although it is not certain whether the' preparations are identical. 

Bilirubin-ammonia, on long-continued action of alkali hydroxide, 
and exposure to the air with stirring, yields haematic acid and an 
acid, C 7 H 10 O 6 (barium salt, C 7 H 8 0 5 Ba; silver salt, C 7 H 8 0 5 Ag 2 ), 
which may be a methylhydroxyethylmaleic acid. 

Treatment with hydrogen bromide-acetic acid and then with 
water converts bilirubin-ammonia into the compound CggH^Ogl^Br, 
which on treatment with 10% sodium hydroxide solution loses 
bromine to form the compound If the material from 

the treatment with hydrogen bromide-acetic acid be treated with 
methyl alcohol instead of with water, the compound 
C 33H 35 0 4 N 4 Br (OMe) 2 

is obtained, which also loses biomine on treatment with sodium 
hydroxide solution. 

Sometimes the reaction with hydrogen bromide-acetic acid, 
followed by treatment with water proceeds differently, and a com¬ 
pound, CogHggO^Br, is formed which on oxidation forms haematic 
acid, ana on reduction haematic acid and the imide of methyl- 
ethylmaleic acid. W. 0. K. 
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Bile Pigments. XIII. Hexachlororubilic Acid* William 

Raster and Walter Herrmann (Z. physiol. Ch&m ., 1922, 121, 
110—120).—By treatment of bilirubin with a mixture of Merck’s 
perhydrol and concentrated hydrochloric acid, hexachlororubilic 
acid is formed, a light yellow powder which, after thorough desic¬ 
cation, decomposes at about 80°, and has the formula C^I^OJN^Clg. 
It is a dibasic acid forming a inonomethyl ester, CjnH^OgN^Cle, a 
citron-yellow powder, on dissolving in methyl alcohol, saturating 
with hydrogen chloride, and keeping cooled with ice, whilst if the 
methyl alcohol solution is boiled after saturating with hydrogen 
chloride, the dimethyl ester is formed, which on treatment with 
sodium hydroxide solution yields the dimethyl ester of penta- 
chlorohydroxyrubilic acid, CgoHggOjNgClg. Sodium hydroxide solu¬ 
tion removes one of the chlorine atoms from hexachlororubilic 
acid, forming pentachlorohydroxyrubilic acid, C 18 H 21 0 7 N 2 C1 6 . Hexa¬ 
chlororubilic acid loses hydrogen chloride slowly on keeping, 
more quickly on heating in a vacuum, to form a compound , 
Ci g HOgN 2 01 5 . With sulphuric acid, it reacts to yield a com¬ 
pound, C 18 H 18 0 6 NoC 1 6 , by elimination of water, and with gaseous 
ammonia it forms the compound C 18 H 23 0 G N 3 C1 6 . W. O. K. 

Degree of Dispersion of Saccharase. H. von Euler and 
Goeta Ericson (Kolloid Z., 1922, 31,3—7).—A number of diffusion 
experiments with highly purified yeast saccharase solutions are 
described from which calculations of the molecular weight of the 
saccharase particle have been made by means of the formula 
const. The saccharase solutions were purified by a com¬ 
bination of the methods previously used by Willstatter and Racke 
(A., 1921, i, 823; this vol., i, 598) and the older precipitation methods. 
In this way, the albuminous substances and yeast gums have 
been removed and the purity of the saccharase solution increased 
in the proportion 1 : 20. The purest material gives an average 
molecular weight of 20,000 as compared with the values 27,000 
and 22,000 found by Euler and Kullberg (A., 1911, i, 825) and 
Euler, Hedelius, and Svanberg (A., 1921, ii, 170; 1920, ii, 595), 
respectively. J. F. S. 

Influence of Various Antiseptics on the Activity of Lipase. 

Leroy S. Palmer (J. Amer. Chem. Soc ., 1922, 44, 1527—1538).— 
Data are presented on the influence of various concentrations of 
several antiseptics on the hydrolysis of emulsions of milk fat in 
gum acacia solutions, using commercial steapsin as the source of 
lipase. 

Formaldehyde in concentrations up to one part in two hundred 
and fifty parts had no detrimental effect on the activity of the 
lipase, 1% solutions being required to produce a retardation of 
the enzyme. Chloroform in concentrations from 1*5 to 2*5% 
retarded the lipase activity from 20 to 60%. Acetone in concen¬ 
trations of 6% and 12% retarded the lipolysis 12% to 25%. A 
freshly prepared 3% solution of iodoform in acetone added so as 
to give a concentration of 0*3% of iodoform retards the lipase 
action 25% to 40%. When using a similar solution of iodoform, 
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which had stood for some time, practically oomplete inhibition was 
obtained with this and even smaller concentrations of iodoform. 
In the experimental examination of these results, it was found 
that iodoform alone retarded lipolysis in direct proportion to the 
concentration of the iodoform present. This varied from a 15% 
retardation with 0*03% concentration of iodoform to a 55% 
retardation with 0*5% concentration of the antiseptic. It was 
found, also, that old solutions of iodoform in acetone contain 
free iodine, which has a marked effect on lipase activity. Iodine, 
in concentrations of 0*045% or more, inhibited lipolysis entirely. 
Results similar to those with iodine were obtained by the use of 
bromine water. Higher concentrations of bromine were found 
necessary to inhibit the lipase, however, concentrations of 0*25% 
retarding the enzyme activity only 93% to 04%. Mercurie chloride 
inhibited lipase activity completely in 0*1, 0*2, and 0*3% con¬ 
centrations. Chloral hydrate not only retarded' the lipase, but 
also failed as a germicide when cow’s milk was used as substrate. 

The results obtained with the halogens appear to indicate that 
lipase has an unsaturated structure which is probably aliphatic 
rather than cyclic. This suggestion is supported by the results 
on the failure of formaldehyde to retard lipase even in fairly high 
concentrations. H. W. 

Periodicity of Enzymes. The Lipase of the Stomach. 

E. Sluiter (Nederland Tijdschr. Oeneeskunde , 1922, 66, 572).— 
The activity of a solution of lipase, prepared from mucous mem¬ 
branes, and kept in an ice-chest, was determined daily by shaking 
with an equal volume of milk for twenty-four hours at 39° and 
titrating the free fatty acid with OTi^-alkali solution. Whether 
or not the preparation is kept slightly acid, the activity is found 
to change irregularly in periods of several days. It is not con¬ 
sidered that such variations play any part in vivo. 

Chemical Abstracts. 

Action of Quinine and Atoxyl on Liver Lipase. P. Rona 
and R. Pavlovh$ (Biochem. Z., 1922, 130, 225—238).—Although 
liver lipase and serum lipase act identically on tributyrin, liver 
lipase is not influenced detrimentally by quinine in concentrations 
which far exceed those which completely inhibit the action of serum 
lipase. Liver lipase is, however, more sensitive to atoxyl than 
serum lipase. In the case of both lipases, the velocity constants 
for the hydrolysis of tributyrin fall off in arithmetical progression 
as the concentrations of toxic substances are raised in geometrical 
progression. H. K. 

Isolation of Vitamin. A. Seidell ( Abstr . of Bacteriol ., 1922, 
6, Proc., 101; from Physiol. Abstr., 1922,7, 245—246).—An aqueous 
solution of vitamin is prepared from brewer’s yeast by suspending 
in water and heating at about 90° for several minutes. The 
coagulated protein is removed and fuller’s earth added to the 
clear solution. The fuller’s earth, which selectively adsorbs the 
vitamin, is filtered, washed, and dried, and designated “ activated 
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solid.” The vitamin is most conveniently recovered from the 
activated solid by rapidly extracting with saturated barium 
hydroxide solution and acidifying the clear extract with sulphuric 
acid. Addition of solid barium carbonate removes the excess of 
acid. The filtered neutral solution is then evaporated and yields 
a crude extract which will protect pigeons when fed exclusively 
on polished rice in doses of about 10 mg. every other day. The 
vitamin extract was subjected to fractionation by silver precipitation, 
and it was found that a small amount of adenine was present and 
a larger amount of histidine. The characteristic vitamin action 
always accompanied the histidine fraction, and it appears possible 
that either vitamin is a derivative of histidine, or it is a compound 
of similar chemical properties which accompanies the histidine as 
an impurity. It was found that when the silver was removed 
from the histidine-silver precipitate by suspension in dilute hydro¬ 
chloric acid, the clear solution could be evaporated to dryness on 
the steam-bath without appreciable impairment of its vitamin 
activity. The residue so obtained was found to protect pigeons 
on a diet of polished rice in doses of less than 1 mg. every other 
day. W. 6. K. 

Arsenical Acridine Compound. L. Benda (U.S. Pat. 
1408974). The diazo-conipound of 3 : 6-dianiino-10-methylacr- 
idinium chloride is treated with sodium arsenite, producing a red¬ 
dish-brown powder which combines with R salt to produce a red 
compound and with resorcinol to produce an orange-yellow product. 
The compound is of low toxicity and its use medicinally is proposed. 

Chemical Abstracts. 

Organic Mercury Compounds prepared from o-Chloro- 
mercuri-p-nitrobenzoyl Chloride. Frank C. Whitmore and 
Edmund Burrus Middleton (J. Amer. Chem. 8foe., 1922, 44, 
1546—1551).—Phosphorus pentaeh loride can be used as well as 
thionyl chloride in the preparation of acid chlorides of mercurated 
aromatic acid. o-Chloromercuri-p-nitrobenzoyl chloride has been 
obtained in this manner and converted into a number of its esters. 
4he latter compounds react with inorganic iodides to form the 
corresponding compounds of the type R 2 Hg; these substances 
can be hydrolysed without breaking the C— Hg linking. 

o-Hydroxymercuri-p-nitrobenzoic acid, prepared by heating 
mercuric p-nitrobenzoate at 200—220°, is converted by phosphorus 
pentachloride in the presence of chloroform into o-chloromercuri-p- 
nitrobenzoyl chloride, which could only be obtained with difficulty 
in the analytically pure condition. It is transformed by the 
requisite alcohol into the n-butyl ester, m. p. 125—126°; n -propyl 
ester, rn. p. 145—150°; iso propyl ester, m. p. 179—180°; ethyl 
ester, m. p. 220—222°; methyl ester, m. p. 240—245°, and chloro- 
ethyl ester, m. p. 163—164°. The acid chloride reacts readily with 
ethylene bromohydrin and diethylaminoethyl alcohol, but a homo¬ 
geneous product could not be isolated. The position of the mercury 
complex in the esters is established by the observation that they 
are converted by cold bromine water and subsequent hydrolysis 
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into o-bromo-p-nitrobenzoic acid. o-Chloromercuri-p-nitrobenz- 
anilide is described. 

Butyl o-chloromercuri-p-nitrobenzoate is converted by potassium 
iodide in boiling ethyl alcoholic solution into n-butyl o-mercuribis-p- 
nitrobenzoate , Hg^gHgfNOJ’CO^H^g, colourless crystals, in. p. 
158°; the compound is converted by a boiling ethyl alcoholic solution 
of mercuric chloride into butyl o-chloromercuri-p-nitrobenzoate, 
m. p. 125°, and by ethyl alcoholic sodium hydroxide solution into 
o-mercuribis-p-nitrobenzoic acid. The corresponding n-propyl ester, 
m. p. 189°, and ethyl ester, m. p. 227—232°, are described. 

n -Butyl o-chloromercuribenzoate , m. p. 115°, is prepared by the 
successive action of phosphorus pentachlorido (or thionyl chloride) 
and w-butyl alcohol on o-hydroxymercuribenzoic anhydride. 

H. W. 


Physiological Chemistry. 


Is there a Genetic Relation between the Oxygen Inhaled 
and the Oxygen of the Exhaled Carbon Dioxide ? Torsten 
Thijnberg (Naluririss., 1922, 10, 417—420).—Hydrogen is regarded 
as the basic, elementary combustible of living cells; it is supposed 
to be directly oxidisable by oxygen at low temperatures, in conse¬ 
quence of activation by catalysts. Decomposition of complex 
compounds occurs by enzyme action through a series of progressive 
dehydrogenations, the hydrogen eliminated being directly oxidised 
to water; at the same time, there is addition of water and elimina¬ 
tion of carbon dioxide. It is contended that there is no relation 
between inhaled oxygen and exhaled carbon dioxide; this is 
represented, for example, by the scheme : 

C 6 H 12 0 6 +GH 2 0+C02 6C0 2 +J2H 2 0 

i__t 

(cf. Dixon, T., 1886, 49, 94; Wartenberg and Sieg, A., 1921, 
ii, 107). Chemical Abstracts. 

Anaesthetics and Carbon Dioxide Output. I. The Effect 
of Anaesthetics and Other Substances on the Production of 
Carbon Dioxide by certain Orthoptera. J. H. Bohine (J. 
Expt. Zool. , 1922, 35, 323—334).—Ethyl ether (in large doses), 
acetone, xylene, and formaldehyde produce an increase in carbon 
dioxide output, followed by a decrease which is irreversible. 
Chloroform causes a decrease followed by an increase and later 
by a decrease, the change being irreversible. With small doses 
of acetone, the increase extends over a long period of time; with 
large doses it is short-lived; the decrease is to a rate of carbon 
dioxide output still above normal. With formaldehyde, the 
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decrease is to the normal rate, but with large doses it is below 
normal. Ethyl ether, chloroform, acetone, and xylene inhibit 
respiratory movements in ten to fifteen minutes; formaldehyde 
in relatively large doses does not inhibit these movements in two 
hours. These results show that narcosis is not due to asphyxia. 
Anaesthetics have an action other than that on respiration. Grass¬ 
hoppers of several species were used in these experiments. 

Chemical Abstracts. 

Respiratory Metabolism in Alimentary Glycsemia. I. A. 

Bornstein and Kurt Holm (Biochem. Z. 9 1922, 130, 209—224).— 
In a fasting man oral administration of 100 grams of dextrose 
causes the blood-sugar content to rise progressively after a few 
minutes, but respiratory experiments show that the combustion 
of the dextrose only sets in about half an hour later, often after 
the blood-sugar has reached or passed its maximum value. When, 
however, 100 grams of laevulose are administered, the blood-sugar 
scarcely rises at all, owing to immediate combustion of sugar. 
Phosphate administration has no influence, but it is thought that 
the dextrose must first pass into lsevulose or a closely related 
substance before combustion. H. K. 

Direct Measurement of the Partied Pressure of Oxygen 
in Human Blood. J. Barcroft and M. Nagahashi (J. Physiol ., 

1921, 55, 339—345).—The principle of the method is as follows : 

Blood is withdrawn from a vessel, artery, or vein, by direct puncture; 
to this blood is exposed a small bubble of alveolar air at 37° until 
an equilibrium is reached between the blood and the bubble. The 
bubble is then analysed in a suitable apparatus. The original 
must be consulted for details. Oxygen pressure in blood can be 
measured to within 2 mm. on the average. The calculated dis¬ 
sociation curves for venous blood were experimentally confirmed. 
The observation of Meakins and Davies (J. Path. Bad ., 1920, 23, 
451) on the great range of unsaturation of blood from the basilar 
vein when the arm is exposed to widely differing temperatures 
was confirmed. Chemical Abstracts. 

Acid Production in Shed Blood. C. L. Evans (J. Physiol ., 

1922, 56, 146—156; from Physiol. Abstr. f 1922, 7, 233—234).— 
The carbon dioxide capacity of blood is at its highest level in 
freshly-drawn blood, and usually suffers considerable reduction 
when the blood is kept. The change is due to conversion of dextrose 
into lactic acid as a result of glycolysis; it is greatly accelerated 
by a lowering of the carbon dioxide pressure of the blood, because 
this gives a P H favourable to the glycolytic process. These facts 
are of importance in the plotting of carbon dioxide dissociation 
curves. When blood-gas phase equilibration is to be carried out 
at body temperature, the glycolytic change, with its accompani¬ 
ment of reduction of carbon dioxide capacity, can be inhibited by 
the addition of 0*05 to 0*1% of sodium fluoride to the* blood. 

W. O. K. 
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Tire Hydrogen-ion Concentration and some Related 
Properties of Normal Human Blood. J. Barcroft, A. V. 
Bock, A. V. Hill, T. R. Parsons, W. Parsons, and R. Shoji 
(J. Physiol ., 1922, 56, 157—178; from Physiol. Abstr., 1922, 7, 
233).—Between 20 and 40 mm. pressure of carbon dioxide, the 
relation between the P n in the plasma and the pressure of carbon 
dioxide (pC0 2 ) is nearly linear. So also is that for the relation 
between pC0 2 and vC0 2 (volume of carbon dioxide absorbed), 
the empirical expression being P H =4*7pC0 2 /i>C0 2 . Hence the 
relation between P H and *;C0 2 is also linear, and is expressed by 
the formula t>CO 2 =/>(10 8 P n )+c, where b= 8*4^2 and c—16*6±10. 
The quantity 6 is a measure of the buffering power of the blood; 
that is, it expresses the slope of the vCO 2 —P n curve. The relation 
between l/K and pC0 2 is not quite linear but slightly S-shaped 
(K is the constant of Hull’s oxygen dissociation equation), although 
the relation between log l/K and log P n is linear. W. O. K. 

The Comparative Blood-pressure raising Power of Racemic 
and Laevo-Adrenaline. A. Richaud (J . Pharm. Chim ., 1922, 
[vii], 26, 81—80).—r-Adrenaline employed in very small doses 
of the order of 0*01 mg. increases the blood pressure to a somewhat 
lesser degree than /-adrenaline, but the difference in activity is 
not by any means so great as has been supposed. It is not constant, 
but varies from 10—15% in general, although it may be as much 
as 25—30 %. As the dose is increased to 0*04—0*05 mg. the 
difference in activity disappears entirely, and as the usual thera¬ 
peutic dose is 0*04—0*1 mg. there is no disadvantage attendant on 
the use of the racemic compound, and the resolution of the synthetic 
substance into its optical isomerides is therefore quite unnecessary. 

G. F. M. 

Condition of Electrolytes in the Blood. Benjamin S. 
Neuhausen ( Nature , 1922, 110, 8—9).— E.M.F. measurements of 
serum and plasma were made, using 0*2% sodium amalgam as a 
sodium electrode. Calculation of the total concentrations of 
sodium on the basis that the degree of ionisation of the sodium 
salts was the same as in an aqueous solution, gave results which 
were in very good agreement with those found by analysis. Thus 
the conclusions of other investigators that sodium is not bound 
in the serum have been confirmed. Chlorine likewise is apparently 
as free as in an aqueous solution. A silver)silver chloride electrode 
was used for these experiments. It is proposed to use a calcium 
electrode to determine the state of calcium in the blood. 

A. A. E. 

The Calcium in the Blood in Different Species. P. Mazzocco 
(Com pi. rend . Soc. Biol., 1921, 85, 690—691; from Chem. Zentr ., 
1922, i, 209; cf. A., i, 788).—The calcium content of the total 
blood and of individual blood constituents for a number of different 
animal species is given. The calcium content of blood corpuscles 
was found to be the same in citrated blood and in blood treated with 
hirudin. G. W. R. 
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Influence of Water Supply on the Content of Reducing 
Substances in the Blood and Urine. A. Norgaard ( Biochem. 
Z., 1922, 130, 304—311).—Administration of a litre of water to 
fasting persons has little effect on the amount of reducing sub¬ 
stances in the blood. In the urine, the reducing substances fall off 
considerably during the increased diuresis, but the actual quantity 
of reducing substances excreted is not affected. H. K. 

The Action of Heterogeneous Proteins in the Organism. 

A. Luttichau (Arch. int. physiol ., 1922, 19, 1— 16). — The effect 
on the blood-sugar was investigated of intravenous injection into 
dogs of solutions or suspensions of egg-albumin, egg-globulin, 
human saliva, casein, horse-serum, gelatin, ascitic fluid, and Witte’s 
peptone. The ova-proteins, salivary proteins, and casein produced 
hyperglycaemia, but not glycosuria; the effect of egg-white is 
due to its globulin content. None of the substances used, except 
saliva, had any diastatic action on glycogen in vitro. The pheno¬ 
menon is considered as probably a glucose mobilisation. 

Chemical Abstracts. 

The Inhibition of Blood Coagulation by Barium, Stront¬ 
ium, and Calcium Chlorides. Jorgen Lehmann (Skand. 
Arch. Physiol ., 1922, 42, 35—42; from Chem. Zentr ., 1922, i, 597).— 
When blood is mixed with half its volume of barium chloride 
solution so that the concentration in the mixture is 0*07%, coagul¬ 
ation is inhibited. Calcium has a weaker, and strontium a still 
weaker effect. G. W. R. 

The Reaction of Blood. Ruth E. Conway and Florence 
V. Stephen (J. Physiol ., 1922, 56, Proe., xxv—xxvii; from Physiol. 
Abstr., 1922, 7, 233).—The inside of the blood-corpuscle is about 
35% more acid than the outside. The basic ion concentration is 
considerably greater in the serum than in the corpuscle. The 
buffering of laked blood is less efficient than that of unlaked. Cases 
of pernicious or severe secondary anaemia show an alteration in 
buffering in direct relation to the percentage of haemoglobin present. 

W. O. K. 

Calcium Content of Blood Serum in Pregnancy and Child¬ 
birth. P. Mazzocco and R. Bustos Moron (Compt. rend. Soc. 
Biol., 1921, 85, 692; from Chem. Zentr., 1922, i, 209—210).—The 
calcium content of the blood-serum in pregnancy and childbirth is 
only slightly below normal, namely, 8*77—8*79 mg. per 100 c.c. as 
against 9*19 mg. per 100 c.c. in normal sera. The calcium content 
of the serum is thus of no diagnostic value for pregnancy. No 
correlation can be shown between the fall in serum calcium and 
the development of pregnancy and its related maladies. 

G. W. R. 

Eosin Haemolysis. Carl L. A. Schmidt and G. F. Norman 
(J. Gen. Physiol, 1922, 6, 681—687).—The hemolysis of red blood 
cells which takes place on exposure to sunlight in the presence of 
eosin is inhibited by inorganic reducing agents and certain easily 
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oxidisable substances such as tyrosine, tryptophan, and other 
substances which react with the phosphotungstic reagent of Folin 
and Denis. It is assumed that the haemolytic action of eosin 
involves the oxidation of the tyrosine and tryptophan which are 
contained in the stroma of the cells. C. R. H. 

The Digestibility of Proteins in Vitro. III. The Chemical 
Nature of the Nutritional Deficiencies of Arachin. D. Breese 
Jones and Henry C. Waterman ( J. Biol. Chem., 1922, 52, 357— 
366).—Arachin is less readily digested in vitro by pepsin and 
trypsin than, for example, casein. Hydrolysis by hot, dilute 
sodium hydroxide yields a partial cleavage product which represents 
about one-third of the original arachin. This product is difficultly 
digestible in vitro and contains about two-thirds of the histidine, 
one-third of the arginine and of the cystine, and two-fifths of the 
lysine present in the arachin from which it was prepared. Further 
work is necessary to determine if the nutritional inadequacy of 
the protein is due to this factor. E. S. 

Carbohydrate Metabolism and Diabetes. IV. Dextrose- 
Nitrogen Ratios in Partially Depancreatised Dogs. F. M. 

Allen and Mary B. Wishart (J. Metabolic Res., 1922, 1, 97—107; 
cf. J. Biol Chem., 1920, 42, 415; 1920, 44, 563).—Total pan¬ 
createctomy does not invariably give rise to a permanent “ total ” 
dextrose: nitrogen ratio of 2*8:1, whilst incompletely depan¬ 
creatised animals sometimes show this, and sometimes a lower 
ratio. The total basal metabolism, and the loss of both sugar 
and nitrogen are higher in the case of totally depancreatised 
animals, the former partly in consequence of greater protein 
breakdown. Chemical Abstracts. 

The Threshold of Ketogenesis. Russell M. Wilder and 
Malcolm D. Winter (J. Biol. Chem., 1922, 52, 393—401).— 
From calculations, based on a number of assumptions, of the 
composition of the food being metabolised in certain cases, it is 
concluded that the molecular ratio of ketogenic substance to 
dextrose at which significant ketosis first appears is 2:1. This 
ratio, which is termed the ketogenic threshold, is lowered by 
infection and possibly also by other factors (cf. Shaffer, A., 1921, 
i, 754; Hubbard and Wright, this vol., i, 496). E. S. 

The Importance of Zinc in the Feeding of Animals. 
Experiments on Mice. Gabriel Bertrand and B. Benzon 
{Compt. rend., 1922, 175, 289—292).—The lives of mice fed on a 
specially prepared food containing an amount of zinc sulphate 
equivalent to 0*002% Zn were prolonged from 25—50% beyond 
those of animals from the same litter fed on the same food prepared 
absolutely free from zinc. G. F. M. 

The Measurement of Buffer Values and the Relationship 
of Buffer Value to the Dissociation Constant of the Buffer 
and the Concentration and Reaction of the Buffer Solution. 

Donald D. Van Slyke (J. Biol. Chem., 1922, 52, 525—570).— 
A theoretical paper, the object of which is to give quantitative 
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expression to buffer effects. For this purpose, the buffer value, p, 
of a solution is defined as the number of gram equivalents of strong 
alkali or acid which must be added (strictly without change of 
volume) to one litre to produce unit change in P H . Formulated 
mathematically, $=dB/dP u (cf. Koppel and Spiro, A., 1914, i, 
1105, who have given a somewhat similar definition). An incre¬ 
ment of strong acid is regarded as a negative increment of strong 
base; hence the value of p is always positive. Starting from the 
laws of ionic mass reaction, the following general equation for 
buffer value has been deduced: p=2*3(A / [H*]C , )/(iL , +[H’]) 2 + 
[H’]+[OH']), in which K' represents either K a /y s or K w y M /K^ 
according as the buffer is a weak acid or a weak base, and (7=the 
molecular concentration of buffer acid (or base). When the P H is 
between 3 and 11 and C is not much less than O lxV, [H # ] and 
[OH'] may be neglected and the equation simplifies to p-= 
2 , 3A / [H # ]67(A / +[H']) 2 , an expression which has also been deduced 
directly from Henderson’s equation : K a — [H*]y*[P#]/[Ha]. Under 
these conditions, p/U(=p^)=2*3A'[H']/(A' f [H*]) 2 ,^ being termed 
the molecular buffer value of the buffer acid or base. By differ¬ 
entiation of the last equation, it is shovn that the maximum 
value of p M occurs when [H’]= K\ and it follows that at this point 
pjf =2*3/4=0*575 for all buffers. Further, when /U=[H*], [Ha]= 
[Bd]\ hence at the maximum molecular buffer value half the 
buffer acid (or base) is present in the free state and half in the 
form of salt. The above methods have been extended to the 
calculation of p for solutions of multivalent, amphoteric, and 
mixed buffers. E. S. 

The Relationship of Odour to Molecular Structure. Ray¬ 
mond Delange (Bull. Soc. chim ., 1922, [iv], 33, 589—630).—Report 
of a lecture. An extensive bibliography is appended. H. J. E. 

Odour Value Analysis. W. G. Ungerer and R. B. Stoddard 
(lingerer's Bull., 1922, 3, 7—10).—It is suggested that odour is 
the response of the olfactory nerves to intermolecular vibrations, 
of a magnitude such that they can scarcely be detected. Every 
pure substance is assumed to have a specific rate of vibration, 
which may or may not be within those limits which produce the 
sensation of odour. Support is claimed for this theory from the 
fact that practically all substances having a perceptible odour are 
chemically unsaturated. The conception also explains the effect 
of impurities of characteristic but not powerful odour in modifying 
to a profound degree the odour of other substances which, in a 
pure state, may become almost odourless. Chemical Abstracts. 

Chemical Composition of Amniotic Fluid. A. Labat and 
M. Favreau (J. med. Bordeaux , 1921, 92, 341—342; from Chem. 
Zentr ., 1922, i, 210; cf. Uyeno, A., 1920, i, 201—202).—The authors 
give the following data for the composition of amniotic fluid : dry 
matter, 13*30%; organic matter, 6*56%; ash, 6*81%; sodium 
chloride, 5*25%; protein, 2*40%; urea, 0*28%. Dextrose was 
found occasionally in small quantities. An increase in dry matter, 
salts, and protein is found during pregnancy. G. W. R. 
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Quantity of Combined Carbonic Acid in Cerebrospinal 
Fluid. E. Tokuoka and K. Ogasawaba (Japan Med . World , 
1921, 1, 6; J. Amer. Med, Assoc., 78, 387).—In the spinal fluid 
of healthy women the combined carbon dioxide averaged 63 vol. %. 
In the venous blood the carbon dioxide averaged 54*4 vol. %, 
and is decreased after starvation. In cancerous women, the 
carbon dioxide was about 3 vol. % in the spinal fluid and 4*7 
vol. % less in the blood than in normal women. 

Chemical Abstracts. 

The Influence of the Concentration of Sugar on the 
Synthesis of Glycogen. Stefan ]5derer (Biochem. Z ., 1922, 
130, 294—298).—Experiments, in vitro, with dog’s liver pulp, 
on the change of glycogen content with time in presence of various 
concentrations of dextrose show that glycogen disappears. The 
fall of glycogen content is inhibited to a large extent by addition 
of sodium oleate. The glycogen-dextrose balance in the blood is 
therefore not governed by the law of mass action. H. K. 

Unsaponifiable Constituents (Higher Alcohols) of Shark 
and Rayflsh Liver Oils. II. Yoshiyuki Toyama ( Chern . 
Umschau , 1922, 29, 237—240, 245—247; cf. Tsujimoto and Toyama, 
this vol., i, 297).—The liver oil of Chlamydoselachus anguineus 
gave the following constants : d™ 0*8747—0*8885; acid number, 
0*23—0*66; saponification number, 93*4—116*5; iodine number 
(Wijs), 112*1—136*3; ft 20 1*4703—1*4725; unsaponifiable substances, 
37*06—51*65%; acid number of the fatty acids, 182*8—189*8; 
iodine number of the fatty acids, 77*6—99*7 ; polybromide number 
of the fatty acids, 4*80—5*58. The principal constituent of the 
unsaponifiable substances is oleic alcohol. Squalene is also present 
together with small amounts of cetyl alcohol and cholesterol. 

The oil from the liver of Scymnorhinus licha has d l 4 5 0*8890; 
acid number, 0*20; saponification number, 98*1; iodine number, 
19T5; n 20 1*4791; unsaponifiable substances, 48*51%. It contains 
30% of squalene and selachyl and batyl alcohols. 

Oil from the liver of Centroscyllium Ritteri has d 1 / 0*8917; acid 
number, 5*10; saponification number, 92*1; iodine number, 213*7; 
n 2 ° 1*4^12; unsaponifiable substances, 53*06%. The unsaponi¬ 
fiable substances contain squalene, selachyl, and batyl alcohols. 

Oil from the liver of Galeocerdo tigrinus has d l ? 0*9108; acid 
number, 0*26; saponification number, 174*0; iodine number, 75*2; 
ri 20 1*4680; unsaponifiable substances, 11*48%, consisting almost 
entirely of selachyl and batyl alcohols. 

Oil from the liver of Heptranchias deani has d™ 0*9162; acid 
number, 0*36; saponification number, 174*9; iodine number, 118*5; 
n 2 o 1 * 4734 ; unsaponifiable substances, 12*68%> consisting principally 
of selachyl and batyl alcohols. 

Oil from the liver of Centrophorus sp . contains 49*7% of squalene 
and has d™ 0*8767; acid number, 0*22; saponification number, 
54*0; iodine number, 259*8; n 20 1*4860; unsaponifiable substances, 
71*38% containing, besides squalene, selachyl, and batyl alcohols. 

Oil from Zameus squamulosus and Centroscymnus owstonii contains 
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42*9% of squalene and has d l l 0*8816; acid number, 0*88; 
saponification number, 70*9; iodine number, 225*0; n 20 1*4825; 
unsaponifiable substances, 57*17% including squalene, selachyl, and 
batyl alcohols. G. W. R. 

Autolysis. VIII. The Nature of the Autolytic Enzymes. 

H. C. Bradley (J. Biol . Cliem ., 1922, 52, 467—484).—JDernbv 
(A., 1917, i, 500; 1918, i, 464) has described the autolytic 
enzymes as closely related to pepsin, trypsin, and erepsin, and 
has suggested that a mixture of these three enzymes is responsible 
for the autolysis of tissue. In the present paper, objection is taken 
to the application of these terms, which connote definite properties, 
to other proteases, unless these can be shown to have closely similar 
properties. The presence of erepsin (or the ereptases) in tissue is 
conceded; evidence, however, is advanced to prove the absence 
of both pepsin and trypsin. Thus, autolysis of liver or kidney 
occurs most rapidly in acid mixtures, the optimum P H being 4*0 
to 4*5, and is practically inhibited at P H 8. Yet in the presence 
of trypsin the digestion of these organs resembles autolysis of the 
pancreas and proceeds most favourably at the last-named P H 
value. It is evident that trypsin is absent from both liver and 
kidney. The absence of pepsin is more difficult to prove, since 
the action of this enzyme, like autolysis, is favoured by acidity. 
Addition of pepsin, however, to fresh tissue mixture (kidney or 
liver) at acidities from P H 6*30 to 1-18 increases autolysis in every 
case, but the increase is smallest at the optimum for autolysis 
alone. Moreover, by estimating the amount of primary cleavage 
by the tyrosine reaction of Fofin and Denis (A., 1912, ii, 1012), 
it is found that, whilst the action of the liver protease is inhibited 
at P H 2*6+, that of pepsin not only continues at this acidity but 
also proceeds most rapidly at P H 1-2 + . 

The hypothesis of the autolytic mechanism previously advanced 
(A., 1916, i, 582) is now extended. At an average P H of 7*4, the 
tissue proteins are present as salts of sodium, potassium, and 
calcium, and in this form are not digested by the autolytic enzymes. 
With the development of acidity, however, free proteins or acid- 
protein salts are formed which then undergo cleavage, under the 
influence of an enzyme which is designated primary protease, into 
proteoses and peptones. The latter are then rapidly converted 
into amino-acids by the ereptase present in tissue. The last stage 
may take place in acid, neutral, or alkaline media, but acidity is 
essential for the conversion of the native proteins into peptones 
(cf. Dernby, loc. cit.). E. S. 

The Distribution of Quinine Alkaloids in the Animal 
Organism. Eduard Boecker (Biochem. Z., 1922, 130, 312— 
320).—Quinine and optochin solutions were injected into guinea- 
pigs and the quinine and optochin content of the liver and lungs 
determined approximately by the turbidities produced in aqueous 
solutions of the extracted alkaloids by potassium mercuric iodide. 
There is preferential fixation of the alkaloids by the lungs. 

H. K. 
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Cell Penetration by Acids. V. The Estimation o! 
Permeability Changes. W. J. Crozier (J. Gen. Physiol ., 1922, 
6 , 723—731).—The behaviour was observed of strips of the pig¬ 
mented mantle tissue of a nudibranch (Chromodoris zebra) on immer*? 
sion in solutions of acids (for the most part dichloroacetic acid). 
It was found that the rates of penetration by acid and of outward 
diffusion of pigment bore no relation to one another. Both were 
facilitated on exposure of the tissue to tension, whereas the rate of 
acid penetration was accelerated by faradic stimulation and re¬ 
tarded by previous exposure to narcotics such as alcohol and 
chloroform. C. R. H. 

Energy Exchanges in Muscle. Otto Meyerhof (Pfliiger’s 
Archiv , 1921, 191, 128—183; from Chem. Zentr ., 1922, i, 153—154; 
cf. this vol., i, 86, 87).—The “ fatigue maximum ” with frog muscle 
in a hydrogen atmosphere or in Ringer’s solution ‘corresponds with 
about 0*35% of lactic acid (calculated on muscle weight). With 
large additions of carbonate-hydrogen carbonate mixture, the lactic 
acid is increased to 0-5% and the production of work is also in¬ 
creased. The isometric coefficient, K mi that is, the tension per 
centimetre of muscle length per mg. of lactic acid, falls slightly. 
The “ fatigue maximum ” is conditioned by the concentration of 
lactic acid within the muscle. K m falls during anaerobic stimulation 
and‘ during narcosis. The ratio of the product of isometric tension 
and muscle length to work produced decreases with length of 
stimulus. The “ work coefficient,” K a , that is, work produced 
per mg. of lactic acid, falls with increase of temperature and is 
smaller under aerobic than under anaerobic conditions. The 
maximum potential energy developed in one stimulus is probably 
never more than 75% of the total energy. The relation between 
chemical and mechanical processes in the muscle of mammals is 
probably the same as in muscle of cold-blooded animals. 

G. W. R. 

The Relation between the Endogenous Katabolism and 
the Non-protein Constituents of the Tissues. H. H. Mitchell, 
W. B. Nevens, and F. E. Kendall ( J . Biol. Chem., 1922, 52, 417— 
437).—Analyses were made of the tissue of rats maintained both 
on normal and nitrogen- and sulphur-free diets. The concen¬ 
tration of amino-nitrogen and of total non-protein nitrogen and 
sulphur was found to be approximately constant, whilst the value 
for creatine was slightly higher in the animals on the normal diet. 
Based on these observations, the view is advanced that the non¬ 
protein nitrogenous and sulphur-containing constituents of the 
tissues serve some special function in the organism other than that 
of intermediaries in protein metabolism. The endogenous kata¬ 
bolism represents the breaking down, not of tissue protein, but 
of these substances, which are replaced, normally, from exogenous 
sources. Only when the latter fail is replacement made by dis¬ 
integration of body proteins. The conception that protein disin¬ 
tegration is an essential part of cell activity is thus dispensed with. 

VOL. CXXTI. i. ii 



i. 898 


ABSTRACTS OF CHEMICAL PAPERS. 


Creatine, present in the tissues, is an end-product both of endo¬ 
genous and exogenous metabolism; hence its slightly higher value 
in the case of the rats on a protein diet. These views are discussed 
in relation to the literature of the subject. E. S. 

Barium in the Viscera. K. Baumann (Z. Unters. Nahr . 
Qenussm ., 1922, 43, 383).—A pudding which caused the death of 
a man through barium poisoning was found to contain 2-34% of 
barium carbonate. The following quantities of barium sulphate 
were found in the organs : stomach, liver, and kidneys, 40*0 mg.; 
urine, 29*0 mg.; intestines, 65*0 mg.; heart, lungs, and spleen, 
11-5 mg.; total, 145*5 mg. No barium could be detected in the 
blood. Three other persons who had eaten of the same pudding 
suffered from vomiting and diarrhoea, but recovered on the following 
day. H. C. R. 

Constituents of the Japanese Common Earthworm. II. 

Yoshiharu Murayama and Shinjir6 Aoyama (J. Pharm. Soc. 
Japan, 1922, 482—492; cf. A., 1921, i, 477).—From the hot water 
extract of the dried earthworm (Perichada communisinca, Lum - 
bricus Spenceri) the following substances were isolated : xanthine 
0*100%, epiguanine 0-163%, adenine 0-078%, guanidine 0*023%, 
lysine 0*250%, choline 0-004%, alanine 0*031%, valine 0*237%, 
leucine 0*464%, and phenylalanine 0-025%. Histidine and arginine 
were not definitely proved to be present. K. K. 

The Presence of Amino-acids in Milk. G. Viale (Biochim. 
terapia sper ., 1921, 8, 321—324).—Fresh cow’s milk which did not 
contain nitrogen as ammonia had an average content of 8-6 mg. of 
amino-nitrogen per 100 c.c. The amino-acids of milk (tryptophan, 
cystine) do not depend on the presence of a tryptic enzyme, but are 
secreted by the mammary glands. Chemical Abstracts. 

Elimination of Iron in Urine. Frat$z Kiscii (Wiener Arch, 
inn. Med., 1922, 3, 283—296).—The amount of iron eliminated 
in the urine is not an index of the amount of destruction of the 
erythrocytes in the body, as the urinary iron may be increased to 
a marked degree in pathological conditions in which there is either 
no, or only a slight, increased destruction of erythrocytes, as in 
chronic nephritis, catarrhal icterus, myeloid leucaemia, and amyl¬ 
oidosis, and, on the other hand, in conditions in which there is a 
marked increased destruction of erythrocytes as in pernicious 
anaemia, the urinary excretion of iron may be smaller than in 
diseases with no increased destruction of erythrocytes. The 
urinary elimination of iron is markedly increased in all patho¬ 
logical conditions in which a functional injury to the reticuloendo¬ 
thelial system is present or at least probable. The urinary elimin¬ 
ation of iron in general shows no change after the intravenous 
injection of iron. In one case, however, after splenectomy, an 
intravenous injection of iron was followed by an increased excretion 
of iron, indicating that the spleen plays a role in intermediary iron 
metabolism. Chemical Abstracts, 
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The Presence and Detection of Tyrosine in Urine. 0. 

Schtjmm and A. Papendieck (Z. physiol. Chem ., 1922, 121, 1—17).— 
Tyrosine can be detected by the Frerichs-Stadeler method in normal 
or pathological urines in quantities of 0*2 gram in 400 c.c. of urine, 
and by Lippich’s method in quantities of 0*01—0*02 gram in 
100 c.c. of urine. In a number of cases of icterus, no tyrosine was 
present. Tyrosine was sometimes although not always present in 
cases of acute yellow atrophy. Sometimes in the absence of 
tyrosine, crystals resembling tyrosine were obtained. Being, how¬ 
ever, easily soluble in water, and giving a blue colour with phos- 
photungstic acid and sodium carbonate solution, and showing no 
Millon’s reaction, they were identified as disodium urate. 

W. 0. K. 

Hydrogen-ion Concentration of Human Faeces. C. S. 

Robinson (J. Biol . Chem., 1922, 52, 445—466).—The reaction of 
human faeces is neutral ( P n 7-0 to 7-5) in normal subjects, but 
usually becomes acid under the influence of laxatives. The acidity is 
apparently regulated in the intestine, variations in the reaction being 
due to a physiological factor rather than to bacterial action. E. S. 

Sensory Stimulation by Alcohols and Chlorohydrins. 

Marian Irwin (Amer. J. Physiol ., 1922, 59, 151—154; 1922, 
60, 270—273). — The effect of saturated monohydrie alcohols on 
the sensory mechanism of the worm Allolobophora foetida , and their 
anaesthetic power are in the following order : methyl < ethyl <tert.~ 
amyl < ra-butyl < ^soamyl < n-amyl. Experiments with allyl alcohol, 
ethylene chlorohydrin, glycerol monochlorohydrin, ethylene glycol, 
and glycerol show that increase in the number of hydroxyl groups 
results in a diminution of stimulating efficiency, whilst a great 
increase in efficiency results when a hydroxyl group is replaced 
by a chlorine atom, an effect which is independent of hydrogen-ion 
concentration. Chemical Abstracts. 


[Pharmacological Action of] Cinchona Alkaloids. Hugh 
W. Acton ( Lancet , 1922, 202, 124—128).—The pharmacological 
action of the cinchona alkaloids is dependent on three factors in 
the complex alkaloidal molecule (annexed formula): (1) The 

"NT CH grouping of the quinuelidine sys- 

/v tern around the asymmetric carbon 

f y' ] / [ \ atom at position 2', as shown by 

Rl Jv J CH y H * CHR' their optical rotation. The dextro- 

{2 ^| j | rotatory alkaloids (named the 4 4 cin- 

CH(OH)—CH 0H * CH 2 chonine series ”) are more powerful 
(4) \ I / in their effects in toxicity on mice 

^ and paramcecium, on inhibiting the 

action of enzymes, on blood pres¬ 
sure and uterine muscle than the lsevorotatory alkaloids (named the 
44 einchonidine series ”), which are more powerful in their local anaes¬ 
thetic effects. (2) The vinyl group (R') in the quinuelidine system. 
The natural alkaloids are slightly more toxic to paramoecium than the 


hydroalkaloids. The hydrogenation of the vinyl group to the ethyl 
group in the hydro-alkaloids renders these alkaloids more difficult 
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to oxidise, and they are accordingly not so easily broken down 
by the body-tissues. They are more toxic to mice, inhibit enzyme 
action, and cause a greater fall of blood pressure and uterine con¬ 
traction than the natural alkaloids. (3) The group, R, occupying 
position 6 in the quinoline ring. The higher members of both 
series of the hydro-alkaloids are more toxic to mice, paramcecium, 
bacteria, and leucocytes, and are more powerful as local anaes¬ 
thetics. This action is not maintained on blood pressure, uterine 
muscle, and inhibition of enzyme action. A. A. E. 

A New Hypnotic of the Barbituric Acid Series : Ethyl- 
butylbarbituric Acid. Paul Carnot and Marc Tiffeneau 
(Compt. rend., 1922, 175, 241—244).—A pharmacodynamical and 
clinical study was made of a new series of unsymmetrically disub - 
stituted barbituric acids. The hypnotic powers referred to that of 
diethylbarbituric acid (veronal) as 10, were as follows : methyl- 
ethylbarbituric acid 5, ethy]propylbarbituric acid 20, ethylbutyl- 
barbituric acid 30, ethyh'sobutylbarbituric acid 30, ethyKsoamyl- 
barbituric acid 30, ethylheptylbarbituric acid 25. As in the sym¬ 
metrically disubstituted series, the members containing 10 and 11 
carbon atoms are the most active, and the ethylbutyl derivative 
appears particularly suitable for therapeutic use on account of its 
greater solubility in water, which renders it rapid in action and 
quickly eliminated. The toxicity of this derivative is proportional 
to its hypnotic activity, 0T8 gram per kilo, weight of animal 
being a lethal dose for a mouse, compared with 0-54 gram of veronal. 
The normal human dose is 0*05—0*1 gram subcutaneously, and 
0-1—0*2 gram per os. G. F. M. 

Arsenical Poisoning and the Distribution of Arsenic over 
the Human Body. H. Schellbacii (Z. Unters. Nahr. Genussm ., 
1922, 43, 351).—The distribution of arsenic over the body, assuming 
the weights of the various organs to be normal, in a case of death 
from arsenical poisoning is calculated as follows: lungs, 6*1 mg.; 
kidneys, 10*5 mg.; liver, 51*0 mg.; brain, 3-1 mg. expressed as 
As 2 0 3 . The total arsenic taken is estimated as 1 gram of As 2 0 3 . 
The greater part of this was removed from the body again by 
vomiting and diarrhoea. H. C. R. 

Strychnine. Soma Weiss and Robert A. Hatcher (J. Pharm. 
Expt. Ther ., 1922, 19, 419—482).—A minimal dose of 0*15 mg. per 
kilo, body weight of strychnine sulphate produces marked physio¬ 
logical effects on frogs. A method of extraction of strychnine from 
tissues is described by which, in conjunction with a physiological 
test on frogs, it is claimed that as little as 0-5 mg. of strychnine 
in the blood of an adult human being can be detected. Strychnine 
when added to blood is partly adsorbed by the blood corpuscles 
(or their stroma after haemolysis), the proportion adsorbed increasing 
with increasing concentrations of strychnine. 

Strychnine is primarily destroyed by the liver, the kidney only 
excreting traces which have escaped such destruction. 


C. R. H. 
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Increased Velocity and Intensity of Action of Groups of 
Poisons or Active Drugs on Bacteria and Tadpoles produced 
by Variation of the Degree of Acidity or Alkalinity. Richard 
Labes (Biochem. Z ., 1922, 130, 14—24).—The toxicity of alkaloidal 
salts to staphylococci and to tadpoles is the more pronounced the 
greater the alkalinity of the solution, but the toxicity of sodium 
salts of active acids, for example, benzoic and salicylic, increases with 
increased acidity, whilst neutral substances, for example, acetanilide 
and urethane, act independently of the degree of acidity. 

H. K. 

Formation of Indole, and Indole Reactions. Behaviour 
of Indole-negative Bacteria. Walt her Frieber (Zentr. Bakt. 
Parasitenkunde , 1921, 87, 254—277; from Chem. Zenlr ., 1922, 
i, 420).—In an investigation of the formation or non-formation of 
indole by bacteria, the principal reactions for indole were examined, 
using indole, indole derivatives substituted in the 2-position 
(2-methylindole, indole-2-carboxylic acid), indole derivatives sub¬ 
stituted in the 3-position (scatole, ^>-indole aldehyde, indolc-3-acetic 
acid, indole-3-pyruvic acid, indole-3-ethylamine, indole-3-alanine, 
indole-3-glycylalanine), and indole derivatives substituted in the 

2- and 3-positions (indole-2 : 3-dicarboxylic acid, 2-mcthylindole- 

3- alanine, indoxylcarboxylic acid, isatin). The sodium nitro- 
prusside reaction is the most specific, being given only with the 
free indole nucleus. The Ehrlich reaction (p-dimethylaminobenz- 
aldehyde), the vanillin, and the naphthaquinone reactions only 
require the 3-carbon atom to be free, whilst the Salkowski reaction 
only requires the 2-carbon atom to be free. 

All indole-negative bacteria give the positive Salkowski reaction, 
probably on account of the formation of indole-acetic acid. The 
decomposition of tryptophan by indole-positive bacteria is probably 
accomplished in two stages with indolcacetic acid as an inter¬ 
mediate product. In the presence of easily assimilable carbon 
compounds, indole-positive bacteria may only perform the first 
stage of tryptophan decomposition. It is unnecessary to assume 
an inhibition of proteolysis by carbohydrates. No inhibition of 
the formation of indoleacetic acid by indole-negative bacteria is 
shown by carbohydrates. Of the bacteria hitherto described as 
indole-forming, a large number form indoleacetic acid only. 

G. W. R. 

Bacteria Fermenting Lactose, and their Significance in 
Water Analysis. M. Levine (Iowa State Coll. Agric ., 20, [31], 
Bull. 62).—A critical review of the methods of detection and 
classification of the colon group of organisms is given. Recent 
pollution of water is indicated much more certainly by the presence 
of organisms typified by Bacillus coli than by B. aerogenes or 
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Clostridium enteritidis sporogenes. The latter are not considered 
as characteristic of the intestinal tract and, moreover, persist in 
water for considerable periods. A. G. P. 

The Beneficial Action of Charcoal Suspensions and other 
Substances with large Surface Development, such as Col¬ 
loidal Silica, Ferric Phosphate, and Agar-Agar, on the Form¬ 
ation of Fermentation Gases by Bacillus coli in Protein-free 
Nutrient Media. Richard Labes (Biochem. Z ., 1922, 130, 
1—13).—Finely divided substances of the type named exert a 
marked beneficial influence in weakly alkaline or acid protein- 
free nutrient media on the growth of Bacillus coli by preventing 
the detrimental supersaturation of the solution with gaseous 
products of fermentation. H. K. 

Formation of Phenol by Bacteria. Fritz Sieke ( Z . Hyg.> 

1921, 94, 214—223; from Chem. Zentr., 1922, i, 472).—Phenol is 

formed from the degradation of tyrosine with the removal of the 
alanine side-chain by bacterial action. Experimental conditions 
for the culture of phenol-forming bacteria and the morphological, 
cultural, and serological behaviour of Bacillus coli phenologencs , 
and B. paracoli phenologencs are described. Varieties of B. coli 
capable of forming phenol are widely distributed. Indole formation 
appears to be associated with phenol formation. G. W. R. 

Formation of Bacterial Toxins. II. Diphtheria Toxin. 

L. E. Walbum ( Biochem. Z ., 1922, 130, 25 — 67). — The optimum 
temperature for the growth of diphtheria bacilli is 34° and the 
optimum P n 7-0. The temperature limits of growth are 20° and 
42° and the limits of P n 5-2 to 8-9. Diphtheria toxin is completely 
destroyed after six days at 37° if the solution is more acid than 
P H 5*5 or more alkaline than P H 9-3. The optimum P n for obtain¬ 
ing the toxin is between 7-2 and 7-6. The optimum temperature for 
toxin formation is 36° The most suitable medium for preparation 
of toxin is calf’s flesh broth with peptone. The addition of small 
amounts of manganous chloride has a marked beneficial action 
on toxin formation in many cases. H. K. 

The Utilisation of Dextrose by the Tubercle Bacillus. 

C. J. Gamble and Margaret C. Herrick {Amer. Bev. Tuberculosis , 

1922, 6, 44—50).—Five strains of Bacillus tuberculosis , two human, 
two bovine, and one avian, consumed dextrose from a liquid 
medium of 2% dextrose and 0*8% dehydrated broth to the extent 
of from 12% to 80% (130 to 900 mg.) of the amount originally 
present (50 c.c.) when estimated by Folin’s colorimetric method 
for blood-sugar (A., 1919, ii, 308; 1920, ii, 337) slightly modified. 
The amount consumed runs closely parallel to the amount of 
growth recorded. No differences in the rate of consumption of 
dextrose by the different strains were detected. 

Chemical Abstracts. 
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Peptase, Lipase, and Invertase of Haemolytic Streptococcus. 

F. A. Stevens and Randolph West (J. Exptl. Med., 1922, 35, 
823—846; cf. Proc. Soc. Exptl. Biol. Med., 1921, 18, 234).—A 
method is outlined by which the enzymes of haemolytic strepto¬ 
coccus can be extracted with comparative ease. The peptolytic 
enzyme is active between p H 4*4 and 8*7 with an optimum action 
at pn 7-2. It is destroyed in neutral phosphate solution at a 
temperature of 57° continued for ten minutes and at p H 5*0 deterior¬ 
ates slowly at 37°. Concentration experiments with solutions 
of the enzyme have shown that it resembles other enzymes. It 
is exceedingly susceptible* to chloroform and its action is inhibited 
by gentian-violet. Casein is attacked, but serum-albumin is not 
digested after three days at 37°. The invertase is active between 
approximately p u 5*0 and 8*0 with an optimum at p H 7*0. It is 
destroyed by a temperature of 52° continued for ten minutes at 
p n 7*0 or after six hours at 37° at p K 5*0. At this acidity it is more 
susceptible to heat than the peptase. The lipase is active above 
p n 5*6. The greatest activity was observed at p n 7*9. It is com¬ 
pletely destroyed after heating above 55° for ten minutes and 
resembles the invertase in its susceptibility to acid. 

Chemical Abstracts. 

Is the Undecomposed Hydrogen Peroxide or the Oxygen 
Split from it the Carrier of Disinfecting Action ? A. Muller 
(Z. Hyg., 1921, 93, 348—371)—Experiments with Bacillus coli 
in the presence of varying amounts of catalase show that the 
bactericidal action of hydrogen peroxide is a property of the 
hydrogen peroxide itself, and not of the oxygen liberated from it. 

Chemical Abstracts. 

Antiseptic Action of Acraldehyde. Albert Berthelot 
(Rev. hyg., 1922, 44, 16—19).—Experiments on Bacillus coli, 
B. mesentericus vulgatus , B. subtilis, and Staphylococcus aureus 
showed that acraldehyde (stabilised by the addition of 0*2% of 
catechol) both in aqueous solution and as a vapour, is inferior 
to formaldehyde in its germicidal and inhibitory powers. 

Chemical Abstracts. 

The Action of Sublimate, Phenol, and Quinine on Yeast. 

Georg Joachimoglu (Biochem. Z., 1922, 130, 239—248).— 
From measurements of the loss of weight due to carbon dioxide it is 
found that the growth of yeast is inhibited by mercuric chloride 
over the dilutions examined between 1 in 66,000 and 1 in 1,200,000; 
by quinine hydrochloride at dilutions between 1 in 360 and 1 in 
675, but not at higher dilutions; by phenol at 1 in 1000, but not 
at 1 in 10,000. The so-called Arndt-Schulz law, that small quan¬ 
tities of a poison act in an opposite sense to large quantities, fails. 

H. K. 

The Occurrence of Emulsin in Saccharomycetes and the 
Existence of a Specific Enzyme Cellobiase. J. Groenewege 
(Mededeel. Algemeen Proefstation voor den Landbouw., 1921, No. 9, 
1—12).—A new species of yeast, Willia javanica, isolated from the 
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flora developing on moist caoutchouc and capable of splitting 
amygdalin into glucose, benzaldehyde, and hydrogen cyanide, is 
described. Pure cultures are easily propagated on usual yeast 
media; it ferments glucose, lsevulose, mannose, sucrose, and 
raffinose, but not galactose, maltose, lactose, or cellobiose. Culture 
mediums containing 1% of the glucosides to be investigated were 
inoculated with the organism and incubated at 33°. After one 
to two days active splitting was demonstrated in the case of 
amygdalin, arbutin, aesculin, and salicin by the end-products 
formed. Fermentation of the glucose liberated occurred in the 
case of amygdalin and aesculin, but was soon inhibited in the case 
of the former by the toxicity of the benzaldehyde and hydrogen 
cyanide formed. By filtering cultures of the organism, drying 
over calcium chloride, and grinding to a fine powder, a powerful 
emulsin preparation is obtained which, in respect to purity, 
activity, and cost, is superior to present commercial preparations. 
Since W. javanica does not ferment cellobiose, the conclusion is 
that this disaccharide is not hydrolysed by emulsin as its com¬ 
ponent glucose would be fermented. The power of hydrolysing 
cellobiose, previously attributed to emulsin, must therefore be 
ascribed to a specific cellobiase occurring as an impurity in ordinary 
emulsin preparations. It is probable that traces of emulsin reported 
in brewer’s yeast are due to the presence of species of Willia. 

Chemical Abstracts. 

The Fermentation of Glycerol in Presence of Sulphur. 

Hans Muller and Leo Muller (Helv. Chim . Acta, 1022, 5, 628— 
629).—In the fermentation of dextrose, the presence of sulphur 
has the effect of oxidising or dehydrogenating the glycerol, probably 
according to the equation C 3 H 8 0 3 +S—C 3 H 6 0 3 +H 2 S. In presence 
of sulphur, glycerol is readily attacked by yeast with evolution 
of carbon dioxide and hydrogen sulphide. The results are of 
interest in connexion with Neuberg’s investigations of fermentation 
accelerators (A., 1921, i, 81). E. H. R. 

The Chemistry of the Higher Fungi. XV. Chemical 
Relations between the Higher Fungi and their Substrate. 

II. Rudolf Hasenohrl and Julius Zellner (Monatsh., 1922, 
43, 21—41; cf. A., 1910, i, 886; 1921, i, 212).—In previous papers 
(A., 1914, i, 913; 1920, i, 131), the physico-chemical characteristics 
of heterotropic phanerogams were to a certain extent elucidated, 
and an attempt is now made to apply these results to the higher 
fungi, making use of old and new experimental data. The water 
content of a fungus is generally higher than that of its substrate 
or host. The composition of the mineral matter in fleshy fungi is 
very similar to that in phanerogams, potassium and phosphate 
being the principal constituents, calcium low, often less than the 
magnesium, sodium very low, except perhaps in some manure 
fungi, and iron always present, although sometimes in very small 
quantities. Precisely what elements are necessary to fungus 
growth, it is difficult to say; certainly potassium and phosphorus, 
but calcium is doubtful. The constitution of the substrate appears 
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not to influence the composition of the ash in fleshy fungi. Data 
concerning the ash constituents of woody and leathery forms are 
scanty, and new ash analyses are given of the following : Poly - 
stictus microloma (Levier), Polyporus fomentarius, L., P. borealis, 
and Auricularia mesenterica , Fr. These differ in some respects 
from the fleshy forms in that potassium is lower and calcium higher. 
In Trametes suaveolens, Polyporus ignarius, and P. fomentarius 
calcium sulphate is specially high, and Poly stictus microloma is ex¬ 
traordinarily rich in sodium chloride. In general, the fungi contain 
a high proportion of soluble salts, which are necessary to maintain 
the high osmotic pressure required in the sap of plants containing 
a high percentage of water. A number of experiments were made 
to compare the osmotic pressures in different fungi and their hosts, 
the osmotic pressure being calculated from the analytical figures, 
assuming the soluble substances present to be dissolved in the 
total water content. In almost every case, the osmotic pressure 
of each soluble constituent was higher in the fungus than in the 
host. In a number of cases, the osmotic pressure was determined 
from the freezing-point depression of the pressed sap or of an 
aqueous extract of the fungus reduced to the same concentration as 
the sap. When the results were compared with isotonic solutions 
of mannitol and potassium nitrate, it appeared that the mineral 
constituents found in the ash were far from sufficient to account 
for the high osmotic pressure of the sap. The discrepancy may 
be accounted for if a large proportion of the water in the sap, up 
to 80%, is combined with colloids as water of hydration. It is 
concluded that the physical and chemical characteristics of the 
phanerogams are common to the higher fungi. 

In connexion with the problem of the manner in which the 
material of the host is made available for the nourishment of the 
fungus, experiments were made with the object of detecting cellu¬ 
lose- or lignin-splitting enzymes in a number of fungi, including 
Polyporus igniarius, P. hirsutus , Trametes suaveolens, Leuzites 
sepiaria , and Armiliaria mellea, but without success. Analyses 
were made of a specimen of oak on which P. ignarius had been 
parasitic. The oak had lost 74% of its weight, as shown by its 
specific gravity, yet although it had lost the whole of its starch, 
sugar, and tannin, its composition was otherwise not different from 
that of healthy oak, showing that the material of the oak was 
taken up equally by the fungus. E. H. R. 

The Arsenic Content of some of the Marine Algae. A. J. 

Jones (Pharm. J., 1922, 109, 86—87).—Algae generally appear 
to contain a certain proportion of arsenic, varying from about 
0*01% in the coarser varieties such as Laminaria and Fucus sp. to 
as little as 0*0005% in the so-called edible seaweeds such as “ Irish 
moss ” (Chondrus crispus ), the above percentages being calculated 
on the air-dried weed. G. F. M. 

Influence of Calcium on the Utilisation of the Reserve 
Material during the Germination of Seeds. L. Maquenne 
and E. Demoussy (< Oompt . rend., 1922, 175, 249 — 252). —In order 
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to determine whether the favourable influence of calcium salts 
on germination was due to an activation of the hydrolytic enzymes, 
or of the enzymes concerned in what may be described as the 
synthetic phase of germination, the juice of the germinating seeds 
of maize, wheat, radish, etc., was examined refractometrically for 
their soluble contents. It was found that calcium salts were 
practically without influence on the dissolubility of the reserve 
food material. An analysis of the juice of germinating maize, 
with and without calcium salts, indicated a smaller total amount 
of dissolved solids in the former case, although the ratio of the 
amount of sugars present was slightly higher than the ratio of 
the other constituents, which might indicate a slight activating 
effect on maltase. The general conclusion is drawn that the 
favourable influence of calcium salts is specially directed to 
accelerating the action of the still unknown enzymes concerned 
in the synthetic phase, that is, the building-up of celluloses, etc., 
from the soluble food material of the juice. G. F. M. 

The Rdle of Manganese in Plants. J. S. McHargue (J. 
Amer. Chem. Soc., 1922, 44, 1592—1598).—Radish, Alaska garden 
pea, Canada field pea, cowpeas, lettuce, tomatoes, spinach, carrots, 
onions, garden beans, cabbage, wheat, oats, clover, and velvet 
beans, when grown in a medium which did not contain manganese, 
made a normal growth for six or eight weeks, but thereafter 
developed a chlorotic condition and failed to make further growth 
of any consequence. The normal condition of the plants during 
the first few weeks of growth is accounted for by assuming that 
the manganese which the seed contained was sufficient to main¬ 
tain a normal metabolic process during this part of the plant’s 
growth, and that the chlorotic condition was a result of the lack 
of a further supply of available manganese. The first effect to 
be noted in the growth of plants from which manganese has been 
withheld is a lack in the development of chlorophyll in the newly 
formed tissues or the growing parts of the plant. This condition 
increases with time and finally results in the tips of the branches 
dying back and a cessation of further growth of any consequence 
in the plant. Leguminous plants appear to be more sensitive 
than non-legumes to lack of manganese, thus suggesting that 
manganese is concerned in nitrogen assimilation and the synthesis 
of proteins. 

Apparently manganese plays the role of a necessary catalyst 
in plant metabolism, and together with iron functions in the 
synthesis of chlorophyll. H. W. 

The Relative Distribution of Carbohydrates in Foliage 
in its Dependence on Water Content. H. Schroeder and 
Trude Horn (Biochem. Z ., 1922, 130, 165—198).—If detached 
leaves of plants be allowed to wither the starch content falls off 
much more rapidly than if the leaves be kept turgid by water. 
In the case of detached leaves of Tropaeolum majus kept in the dark, 
if starch be present the sucrose content increases with diminution of 
the water content and decreases as the water content increases. 
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The sucrose content is independent of the content of hexoses if 
these be expressed in the form laevulose+dextrose. It is probable 
that the same happens in undetached leaves of plants. H. K. 

Antagonistic Ion Effects. Widar Brenner (Hyllningsslcrift 
tiUdgnad Ossian Aschan , 1920, 36—44).—Experiments were carried 
out on cabbage leaves to show that the coagulation of a negative, 
hydrophile colloid by hydrogen-ions is counteracted by certain 
neutral salts. The kations investigated, in the presence of chlorine 
anion, have a counteracting influence in the following order: 
Ca>Mg>K>Na. In connexion with nitrate ions the calcium-ion 
effect is greatly diminished and magnesium and potassium ions 
produce no effect. Chemical Abstracts. 

Effect of different Kinds of Solar Radiation on the Form¬ 
ation of Essential Oils in Plants. E. Canals (Bull. Sci. Ind. 
Boure-Bertrand fils , 1921, fiv], 3, 8—13; from Chem . Zentr ., 
1922, i, 580—581).—Plants of Thymus vulgaris were grown under 
glass of different colours. Plants receiving white and blue light 
were little different from open-air plants. With red light, however, 
growth was altered and flowering inhibited. The essential oil 
from plants under red light contained 25-5% of thymol, from 
plants under blue light 36% of thymol, and under white light, 45% 
of thymol. The oil from open-air plants contained 52*5% of thymol. 
The thymol content of the oil decreases with the decrease in the 
xerophilous character of the plants. G. W. R. 

Capsella bursa pastoris, Moench. R. Wasicky (Ber. deut. 
Pharm. Ges., 1922, 32, 142—153).—In order to determine whether 
Capsella bursa pastoris can serve as an ergot substitute, capsella 
plants in all stages of development were collected in both an 
infected and a fungus-free condition. The plants were extracted 
both with water and with alcohol of various concentrations, and 
fluid extracts were thus prepared from the whole plants and also 
after separation into their individual organs, such as leaves, stems, 
fruits, etc. Care was taken to avoid as far as possible any dis¬ 
turbing factors, such as high temperatures, infection, etc. The 
extracts were injected intravenously into rats, guinea pigs, and 
rabbits, and also into isolated frog’s hearts and the intestines of 
rats, etc. It was shown that the action of the drug when free 
from fungus was only such as must be attributed to the potassium 
salts they contained. The fruits alone contained in addition 
choline or similar bases, but only in such quantity as to have a 
negligible influence on the therapeutic action. Infected plants 
had a more pronounced action probably on account of the presence 
of proteinogenous bases similar to those in ergot, but in any case 
the activity fell far below that of an ergot extract. Attempts 
to isolate acetylcholine according to the directions given by 
Boruttau and Cappenberg (A., 1921, i, 487) led to a negative 
result. It is maintained that the platinic chloride method of 
evaluating capsella extracts (loc. cit.) and Grimme’s modification 
(A., 1921, ii, 720) are valueless, as the precipitates do not consist 
of choline compounds at all, but are potassium salts. Clinical 
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experiments confirm the uselessness of capsella preparations for 
staunohing uterine bleeding, and it is concluded that the drug 
is quite useless as an ergot substitute. G. F. M. 

Copal Oil, a New Fat of the Belgian Congo. J. Pieraerts 
(Mat. grasses , 1922, 14, 6094—6097).—The most important source 
of copal oil is from the fruit of the Copaifera Demeusei. The con¬ 
stants of the oil are: d l9S 0*9165; n 40 1*4601; saponification 
number, 196*2; iodine number, 59*5; Reichert-Meissl number, 
0*67; Polenske number, 0*30; Hehner number, 94*6. A drying 
test made with the oil for one hundred and twenty days resulted 
in the major portion of the oil retaining its original consistency. 
The change in weight did not exceed 0*01%. The constants of 
the fatty acids are : solidifying point, 42°; n 51 1*4488; neutralis¬ 
ation number, 196*1; mean molecular weight, 286; iodine number, 
62*9; solid acids, 55%, liquid acids, 45%. The constants of the 
solid acids are: solidifying point, 58*5 to 60°; iodine number, 
40*2; neutralisation number, 153*9; saponification Humber, 
171*2. The iodine number of the liquid fatty acids was 138*9. 

Chemical Abstracts. 

The Oils of Grape Seeds. The Solid Fatty Acids. Method 
of Separation of Stearic and Palmitic Acids. Emile Andr£ 
(Compt. rend.y 1922, 175, 107—109).—From the solid fatty acids 
obtained from the oil of grape seeds the author has isolated stearic, 
palmitic and melissic acids. The last-named acid probably comes 
from the waxy layer on the outer covering of the seeds. Palmitic and 
stearic acids may readily be separated for identification by fractional 
precipitation of their lithium salts from solution of the mixed 
acids in 95% alcohol. W. G. 

Purging Nut Tree Oil. L. (Mat. grasses , 1922, 14, 6099— 
6101).—The tree, Jatropha curcas , Linn., is related to the castor 
and croton oil plants. The dry seeds contain from 34 to 37% of 
oil. The constants of three samples of oil from different localities 
varied as follows : ef 15 , 0*9183 to 0*9207; saponification number, 
191 to 193; iodine number, 95*6 to 104*3; acetyl number, 18*7 
to 25*4; Reichert-Meissl number, 0*37 to 0*60; Polenske number, 
0*22 to 0*24. Heating at 100° for twenty-two hours discolours 
the oil, and exposing to light and air for seven hours produces a 
slight drying. The cake contains purgative substances. 

Chemical Abstracts. 

Nitrogenous Metabolism of the Higher Plants. 11. 
The Distribution of Nitrogen in the Leaves of the Runner 
Bean. Albert Charles Chibnall. (Biochem. J ., 1922, 16, 
344—362; cf. A., 1921, i, 482).—Extensive estimations have been 
made of the nitrogen content of the leaves of the runner bean, 
particularly to determine seasonal and diurnal variations and the 
results of starvation. The results indicate the synthesis of protein 
from nitric-nitrogen through monoamino-nitrogen, and then the 
degradation of protein to “ other-nitrogen ” followed by trans¬ 
location from the leaf. W. 0. K. 
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The Energy of the Atomic Linkings in Saturated and 
Unsaturated Hydrocarbons. J. P. Wibaut ( Rec . trav . chim ., 
1922, 41, 441—460).—A theoretical discussion in which it is 
pointed out that the energy of an ethylenic bond is, from thermo¬ 
chemical data, approximately 20 Cal. less than double the energy 
of the single bond. A similar relation may be deduced for aromatic 
hydrocarbons, and also for partly reduced substances derived from 
them, although in this class of compounds the difference between 
the energy of the two linkings is estimated at from 7 to 12 Cal. 
These deductions include accumulated errors, but are derived from 
a study of all the available data. From the work of Fajans (A., 
1920, ii, 354), it appears that the value of a single carbon linking 
is at least 70 Cal., therefore the smallest value for a double bond 
is about 120 Cal. and for a triple bond about 160 Cal. By the 
combination of two CH 2 groups to form C 2 H 4 , considerably more 
energy is evolved than by the combination of two CH 3 groups to 
form C 2 H 6 . No value of the carbon-hydrogen linking is taken 
into account in the above inferences, so that the conclusions are 
drawn from the smallest value that can be assigned to a single 
carbon linking. It results from a consideration of the fact that 
the thermochemical data do not accord with the usual stereo¬ 
chemical view of the ethylenic bond, and its representation by 
means of a state of strain existing between the two carbon atoms 
thus bound. H. J. E. 

Preparation of Propylene in a Pure Condition. Max 

Tratjtz and Karl Winkler (J. jpr. Chem., 1922, [ii], 104, 44 — 
52).—Propylene is prepared in very good yield by passing propyl, 
or, better, isopropyl alcohol over aluminium oxide or grapfiit- 
tiegelmasse ” (Ipatiev, A., 1902, i, 335) at 360°, preferably under 
diminished pressure. It is purified by passing through a receiver 
cooled in ice, then over calcium chloride and potassium hydroxide, 
through a vessel cooled in a mixture of toluene and solid carbon 
dioxide, and finally over calcium chloride. Pure propylene has 
the following constants : vapour density, 0—2% higher than 
corresponds with the molecular weight; 0-647; b. p. —47-8°/750 

mm.; it does not solidify in liquid air; ftHeyellow 1*00102. The 
specific volume of a mixture of cyclopropane and propylene in the 
liquid condition is additive, and thus the measurement of the specific 
volume of such a mixture gives the proportion of the constituents. 

W. O. K. 

y-Methyl-A^-pentene. Hortense van Risseghem (Bull, Soc . 
chim . Belg. t 1922, 31, 213—222).—Dehydration of methyldicthyl- 
carbinol by means of p-toluenesulphonic acid yields a mixture of 
vol. exxn. i. kk 
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the two stercoisomeric y-methyl-A v -pentcnes which may be separ¬ 
ated by fractional distillation. The following physical constants 
were determined: for the fraction b. p. 65-1—65*7°, d™, 0*7220; 
ng a , 1*3974; Tig,,, 1*4058; tig , 1*4108; tig, 1*3997; for fraction 
b. p. 69*9—70*2°, dl 5 , 0*7022; n£ a) 1*4047; 1*4136; wg y , 

1*4186; tig, 1*4072. It is claimed that this is the first separation 
of isomeric ethylcnic hydrocarbons that has been effected. Both 
substances arc transformed into methyl ethyl ketone on oxidation 
with chromic acid. The action of bromine on each is merely 
additive, but aqueous hydrochloric acid acts on the fraction of 
lower boiling point as an isomerising agent. Like other ethylenic 
substances, these hexenes undergo spontaneous oxidation with 
formation primarily of peroxides and subsequently of aldehydic 
substances. H. J. E. 

The Explosion of Acetylene and Nitrogen. II. William 
Edward Garner and Kiciiimatsu Matsuno (T., 1922, 121, 
1729—1736). 

The Chlorination of n-Butyl Alcohol. H. Gault and E. 
Gutllemet ( Compt. rend., 1922, 175, 367—369).—An experimental 
study carried out under various conditions, in presence of metallic 
iron together with control experiments in absence of the catalyst, 
shows that the proportion of alcohol unattacked by chlorine is 
greater in the absence of iron. Chlorination of the heated alcohol 
yields a smaller proportion of products of high boiling point; 
this is due to the fact that increase of temperature tends to 
the formation of acetals and thus at the higher temperature 
the fixation of chlorine is less complete. The mechanism of the 
reaction seems to depend in the first place on the oxidation of 
the alcohol; this is followed by the conversion of the aldehyde 
into an acetal by the hydrochloric acid which is formed simul¬ 
taneously. Four substances are produced in quantity, one of 
which, b. p. 138—140°/15 mm., has been studied. It appears to 
be a dibutyl acetal of a dichlorobutyraldehyde and forms 60—70% 
of the total yield. Little effect is produced on it by hydrolytic 
agents; concentrated sulphuric acid decomposes it almost quanti¬ 
tatively into n-butyl alcohol. Oxidation by chromic acid in acetic 
acid solution yields butyl acetate or, in dilute aqueous solution, 
butyl butyrate, and in both cases a butyl dichlorobutyrate of 
b. p. 110°/15 mm. Acetic anhydride yields butyl acetate. The 
authors conclude that the two atoms of chlorine that are fixed 
form part of the aldehyde chain, and they assign to the compound 
the formula C 4 H 6 C1 2 (0-CH 2 -CH 2 -CH 2 *CH 3 ) 2 . H. J. E. 

Derivatives of Trihalogen f erf. -Butyl Alcohols. IV. The 
Benzoyl Ester of Trihromo-fer*. -butyl Alcohol or Brometone 
Benzoyl Ester. T. B. Aldrich and Julia E. Blanner (J 
Amer. Chem. Soc., 1922, 44, 1759—1762; cf. A., 1916 i 115* 
1917, i, 77; 1919, i, 62; 1920, i, 611 ).—Brometone benzoate \tri- 
bromo-iert.-butyl benzoate ], monoclinic crystals, m. p. 90°, is pre¬ 
pared in excellent yield when molecular proportions of’benzoyl 
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chloride and tribromo-£e?l-butyl alcohol are heated together on 
a water-bath until hydrogen chloride ceases to be evolved. It is 
not readily saponified. In striking contrast to brometone, the 
halogen atoms are not readily removed by treatment with sodium 
hydroxide solution. Its insolubility probably accounts for its lack 
of physiological action. The interaction of the trihalogeno-ter/.- 
butyl alcohols with the three nitrobenzoyl chlorides leads to the 
formation of the corresponding nitrobenzoates; the meta-com- 
pounds are also obtained by treatment of the parent esters with 
concentrated nitric acid. The following substances are described : 
Trichloro-tert.-butyl o-nitrobenzoate , monoclinic plates, m. p. 91°, 
m-nitrobenzoate y monoclinic plates, m. p. 87°, p -nitrobenzoate, flat 
needles, m. p. 145°; tribromo-text.-butyl o-nitrobenzoate , monoclinic 
plates, m. p. 97°, m-nitrobenzoate , flat needles, m. p. 121°, p -nitro- 
benzoate , needles, m. p. 148°. The esters are not as active physio¬ 
logically as the alcohols from which they are derived, possibly 
owing to their insolubility in water. H. W. 

The Oxidation of Acetylcarbinol with Potassium Per¬ 
manganate. William Lloyd Evans and Ora L. Hoover (J. Amer . 
Chem. Soc ., 1922, 44, 1730—1741; cf. A., 1916, i, 362 ; 1919, i, 514, 
572).—The series of experiments described in this communication 
is* designed to elucidate the following points : (1) the influence 

of the initial concentration of the alkali on the character and 
amounts of the products of the reaction; (2) the effect of variation 
of temperature on the nature and quantities of the products; 
(3) the mechanism of the change in neutral and alkaline solution. 

Four general reactions, represented by the equations 

[CH 3 -CO-CH 2 -OH ^ ch 3 -cho+:ch*oh ; ch 3 -coch 2 -oh ^ 

CH 3 -CO-CH: + H-OH; CH 3 -CO*CH 2 -OH ^ CH 3 -C(OH):CH-OH; 
CH 3 -CO-CH 2 -OH ^ CH 2 :C(OH)-CH 2 -OH], are involved in the 
oxidation of acetylcarbinol in neutral or alkaline potassium per¬ 
manganate solutions. The extent to which each reaction con¬ 
tributes to the general oxidation of acetylcarbinol depends on the 
initial concentration of the alkali used. 

Carbon dioxide and acetic acid arc the solo products of the 
oxidation with neutral permanganate solutions at 25°, 50°, 75°, 
and 100°. Oxalic acid is found in all alkaline solutions except 
those in which the concentrations of the base are exceedingly 
small. 

The production of carbon dioxide at 50°, 75°, and 100° is in 
excess of that which corresponds with one gram atom equivalent 
of carbon. Acetylcarbinol is oxidised to give this excess of carbon 
dioxide through the following steps : pyruvaldehyde, (hydroxypyruv- 
aldehyde), pyruvic acid, hydroxypyruvic acid, formylglyoxylic 
acid, and glyoxylic acid. The concentration of the alkali at the 
peaks of the carbon dioxide yields is approximately the same as 
that corresponding with the minimum yields for oxalic acid; the 
yield of carbon dioxide decreases as that of oxalic acid increases. 

The general effect of the alkali is to increase the velocity of the 
pxidation, to convert pyruvaldehyde into lactic acid, to increase 

kkZ 
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the enolisation of pyruvic acid, to increase the enolisation of 
the acetylcarbinol according to the schemes : CH 3 , CO*CH 2 , OH 
CH 3 -C(OH):CH-OH and CI1 3 -COCH 2 *OH ^ CH 2 :C(OH)-CH 2 -OH, 
and to lower the dissociation point of acetylcarbinol in accordance 
with the expression : CH 3 -CO-CH 2 -OK CH 3 -CO-CH:+KOH. 

The yields of acetic acid reach a second maximum and those of 
oxalic acid a second minimum in solutions in which the initial 
concentration of potassium hydroxide is approximately 0 -5N ; 
these points are also a function of the temperature. 

The effect of temperature on the yield of the products of oxidation 
varies in different regions of alkalinity. H. W. 

Action of Bromine on Methylal. Franz Feist (Z. angew. 
Chem ., 1922, 35, 489—190).—The addition of bromine to methylal, 
cooled in a freezing mixture of ice and salt, leads to the formation 
of methyl bromide, dibromomethylal , CBr 2 (OMe) 2 , and products 
of higher boiling point which could not be freed from an excess of 
bromine without undergoing decomposition, and have not been 
investigated further. Dibromomethylal is a colourless liquid with a 
somewhat unpleasant odour, b. p. 14-5—15°. It is very readily hydro¬ 
lysed. It is highly reactive and, at 0°, effects the inethylation of 
a series of substances which are not affected by methyl bromide 
under similar conditions. When treated with water, it gives 
methyl alcohol, hydrogen bromide, and carbon dioxide, together 
with formaldehyde and formic acid. With aniline dissolved in 
ether, it yields methylaniline hydrobromide and carbon dioxide. 
It converts (3-naphthol into (3-naphthyl methyl ether, ethyl sodio- 
malonate in the presence of light petroleum into ethyl methyl- 
malonate, and ethyl sodioacetoacetate into ethyl methylacetoacetate. 
Cinnamic acid is not esterified by dibromomethylal, whereas its 
sodium salt is converted into methyl cinnamate. H. W. 

Vapour Densities at Low Pressures and over an Extended 
Temperature Range. I. Properties of Ethylene Oxide 
compared to Oxygen Compounds of Similar Molecular 
Weight. O. Maass and E. li. Boomer (J. Amer. Chem. Soc., 
1922, 44, 1709—1728).—The vapour pressure, boiling point, melting 
point, surface tension, critical temperature, viscosity, and liquid 
density of pure ethylene oxide have been determined, and these 
physical constants compared with those of methyl ether, ethyl 
alcohol, and acetaldehyde. The following data are recorded : 
m. p. —111-3°, b. p. 10-73°, critical temperature, 192-0°, molecular 
heat of vaporisation, 6-00 Cal.; K (Ramsay and Shields), 1-79; 
surface tension at the boiling point, 25-8; total surface energy, 
73*1; molecular volume at the boiling point, 49*9; molecular 
viscosity at slope 0-0000323, 0-0412; molecular viscosity at slope 
0*0000987, 0-0785. The particularly good agreement of the surface 
tension data over the range —52-0° to +20*0° with the modern 
theory is pointed out. The comparison of the physical properties 
with those of the other substances mentioned emphasises the ring 
structure of ethylene oxide. The investigation of the oxonium 
compound formation, by means of freezing-point curves of the 
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binary systems between ethylene oxide and chlorine, bromine* 
water, hydrogen chloride, and hydrogen bromide, respectively, 
furnishes evidence of the existence of double compounds, C 2 H 4 0,C1, 
C 2 H 4 0,C1 3 , C 2 H 4 0,Br, C 2 H 4 0,Br 2 , C 2 H 4 0,6H 2 0, and the probable 
existence of a compound with hydrogen bromide. The com¬ 
pounds with chlorine and bromine exist only at low temperatures, 
at higher temperatures an interatomic rearrangement taking place. 
The vapour density of ethylene oxide over the temperature range 
14—100°, and the pressure range 0—1 atmosphere was measured, 
and it is pointed out that these data will serve for obtaining data 
on the relative molecular attraction. J. E. S. 

Preparation of Water-soluble Derivatives of Aryl Ethers 
of Higher Aliphatic Alcohols. Elektrochemische Werke 
O. m. b. H., Heinrich Bosshard, and David Strauss (D.R.-P. 
344878 ; from Chem. Zcntr ., 1922, ii, 834—835).—Aryl alkyl ethers, 
obtained by condensation of naphthols or phenols with halogen- 
substituted aliphatic hydrocarbons containing at least sixteen 
caibon atoms, using appropriate catalysts, are sulphonated until 
they are soluble in water. M onochloroparaffin, obtained by chlorin¬ 
ation of parafhn, is a white, wax-like substance having m. p. 35— 
40°; it gives, on heating with phenol, potassium carbonate, and 
carbon in a reflux apparatus, phenoxyparaffin, a soap-like mass 
having m. p. 60°. The corresponding sulpftonic acid is a semi¬ 
solid, fat-like substance soluble in water. Its dilute aqueous 
solution may be used for tanning. Similar sulphonic acids may 
be obtained from o- or p-tolyloxyparaftin and cetylguaiacol. 
] } hcnoxychloroparaffin , obtained from dichloroparaffin (m. p. 40— 
00°) and phenol, and a- or {6-naphthoxyparaffin are similar to phenoxy- 
parafhn. G. W. R. 

The Reactivity of Alhyl Iodides with Sodium Benzyloxide 
and the Effect of Temperature on such Reactions. Percy 
Chart.es Haywood (T., 1922, 121, 1904—1921). 

Action of Silver Sulphate in Sulphuric Acid Solution on 
certain Halogen Derivatives. E. A. Sohilov (Bull. Inst . Polyt. 
Ivanovo-Voznesensk., 1921, 4, 169—170).—A solution of silver 
sulphate in concentrated sulphuric acid acts on methyl iodide, 
ethyl chloride or bromide, or ethylene bromide more energetically 
than an alcoholic solution of siiver nitrate of identical concen¬ 
tration. The reaction proceeds in 100% sulphuric acid, but is 
greatly influenced by the presence of water, the function of which 
has not yet been explained. 

With ethyl bromide and a strong sulphuric acid solution of 
silver sulphate, the products obtained include silver bromide and 
ethylsulphuric acid, but not ethyl sulphate; the latter undergoes 
only slow conversion into ethylsulphuric acid under the influence 
of concentrated sulphuric acid and is hence not formed even as 
an intermediate product. The amount of ethylsulphuric acid 
separable as barium salt amounts to only about 77% of the cal¬ 
culated quantity. Since in the sulphuric acid solution the silver 
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probably exists as the complex ion AgS0 4 ', the energetic action 
on alkyl haloids is scarcely compatible with Bruyn and Steger’s 
theory (A., 1899, i, 745, 849), which assumes electrolytic dissociation 
of the silver salt and alkyl haloid. T. H. P. 

The Autoxidation of Organic Sulphur Compounds. Marcel 
Del£pine (Bull. Soc. chim ., 1922, [iv], 31, 762—789; cf. this vol., 
i, 261).—A general survey of the subject in which the bearing of 
the work of Moureu and Dufraisse (this vol., i, 250) on organic 
sulphur compounds is discussed. The facts observed in studying 
the effect of pressure on oxidation of phosphorus (Jorissen, A., 
1921, ii, 79, 688) are considered in their relation to the oxidation 
of sulphur compounds. As a provisional hypothesis, the author 
suggests that sulphur compounds form a group intermediate 
between those substances which are spontaneously inflammable in 
air or oxygen and others, such as benzaldehyde, which undergo 
oxidation with the formation of more stable compounds. H. J. E. 

Behaviour of pp-Dichlorodiethyl Sulphide. S. P. Kramer 
(Kolloid Z., 1922, 31, 150—151).—When pp-dichlorodiethyl sulphide 
is shaken with 5 c.c. of 1% sodium silicate solution, it is shown that 
in two hours each drop of the sulphide is surrounded by a sheath of 
colloidal silicic acid, and in forty-eight hours the whole tube is 
filled with colloidal silicic acid gel. The dichlorodiethyl sulphide is 
hydrolysed to dihydroxy diethyl sulphide, and the hydrochloric acid 
set free liberates colloidal silicic acid. By this change, the oil has 
lost its inflammatory properties and may be placed on the skin with 
impunity. A 10% solution of pp-dichlorodiethyl sulphide in olive 
oil or cod-liver oil, when added to 1% sodium silicate solution, is 
immediately emulsified and on centrifuging the hydrolysed product 
separates. The above experiments furnish a method of treatment 
of bums produced by “ mustard gas.” The wound is washed and 
covered with olive oil or cod-liver oil and then washed with a 
1% solution of sodium silicate. It is then covered with a compress 
moistened with 3% sodium silicate solution so long as it remains 
inflamed. J. F. 8. 

Improvements in the Process of Converting Organic Acids 
into Esters. Ernst Zollinger-Jenny (Brit. Pat. 183897).—The 
conversion of organic acids, other than polyhydroxy-fatty acids, 
into esters is greatly simplified and accelerated by the use of zinc 
or tin or other metals of the periodic group including tin. The 
metal need not necessarily be in a finely-divided state; it may be 
introduced into the apparatus in the form of a regulus, or be applied 
to the floor or wall or to a body inserted into the vessel. As soon 
as the temperature of reaction is reached and maintained, the 
conversion sets in and proceeds with considerable speed until the 
mixture is neutral. It is not essential to have an excess of the 
alcoholic component; the mixture may be in stoicheiometrical 
proportions. Organic acids of the highest molecular weights, 
including resin acids, can be converted into esters in this way, 
and the process can be applied, not only to pure, free fatty acids, 
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but also to fatty acids mixed with fat or diluted with primary 
monohydric or other alcohols. H. W. 

The Solubilities of the Alkali Formates and Acetates in 
Water. Nevil Vincent Sidgwick and Joseph Alfred Hector 
Roberts Gentle (T., 1922, 121, 1837—1843). 

The Transformation of Sodium Formate into Oxalate. 

C. Matignon and [Mlle] G. Marchal (Bull. Soc. chim ., 1922, [iv], 
31, 789—796; cf. Merz and Weith, A., 1882, 1049).—A study of 
the reactions which take place on heating sodium formate to 440° 
shows that its decomposition is rapid. No appreciable difference 
is made in the yield of sodium oxalate by heating in a vacuum when 
compared with the results obtained by heating in air in presence 
of a catalyst. Sodium hydroxide when present to the extent of 
4% is a satisfactory catalyst and increases the yield of oxalate from 
50% to 85%; as it is normally present as impurity in commercial 
sodium formate, a better yield is obtained from the latter than 
from the pure substance. A method of isolating the oxalate from 
the reaction mixture is described. H. J. E. 

Preparation of Acetic Anhydride, Acetaldehyde, or Acetic 
Acid from Ethylidene Diacetate. Soci6t6 Chimique des 
Usines du Rh6ne (D.R.-P. 346236; from Chem. Zcntr ., 1922, ii, 
808).—Ethylidene diacetate is heated under reduced pressure in 
the presence of contact substances. The acetic anhydride thus 
formed is separated by distillation from paracetaldehyde with or 
without depolymerisation or oxidation of the latter. For example, 
after heating ethylidene diaeetate (400 parts) with sulphuric acid 
(8 parts) at 70—80° under 100 mm. pressure, the resultant mixture 
of acetic anhydride and paracetaldehyde is either maintained at a 
medium temperature or heated with a depolymerising substance, 
whereby acetaldehyde is obtained and separated by distillation. 
Alternatively, the paracetaldehyde is oxidised to acetic acid by a 
stream of oxygen. G. W. R. 

Acetic Acid Esters of Multivalent Alcohols. I. Is there 
a Connexion between the Velocity of Saponification and the 
Method of Preparation of the Glycerol Acetins? L. Smith 

( Z . physikal. Chem ., 1922, 102, 54—73).—After a short discussion 
on the constitution of the glycerides, the author draws the con¬ 
clusion that all methods of determining the constitution of these 
substances which depend on the products of reaction with other 
substances and the subsequent examination of the products are 
worthless, and that for the determination of constitution some 
physico-chemical property must be employed which will allow the 
glyceride being studied “ in statu.” Of such physico-chemical 
properties, the velocity of saponification appears to be most suit¬ 
able. The author has synthesised mono-, di-, and tri-acetin by 
a number of methods, and has used the various products to deter¬ 
mine the velocity of saponification at 25°. The results show that 
the velocity of the acetins in alkaline aqueous solution is within 
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the limits of experimental error (1%), independent of the method 
of preparation. J- F- S. 

Decomposition of Methyl Oxalate by Acetic Acid. E. E. 

Turner and F. H. H. Wilson (Proc. Boy. Soc. New South Wales , 
1921, 55, 63—64).—When methyl oxalate is heated with acetic 
acid in a reflux apparatus, it is more or less completely converted 
into methyl acetate and oxalic acid. Using acetic acid of 70% 
concentration, an 83% yield of methyl acetate is obtained; stronger 
and weaker acids give lower yields. Since methyl oxalate can bo 
readily obtained in a pure state from commercial methyl alcohol, 
a convenient means is afforded for preparing pure methyl acetate. 

E. H. R. 

The Preparation of certain Ferrioxalates. G. J. Burrows 
and E. E. Turner (Proc. Boy. Soc. New South Wales , 1921, 55, 
263—265).—Barium ferrioxalate is obtained by heating in aqueous 
solution the calculated quantities of ferric sulphate, barium hydroxide, 
and oxalic acid, and extracting the barium ferrioxalate with boiling 
water. The salt crystallises in slender, pale green needles of the 
composition Ba 3 [Fe(C 2 0 4 ) 3 ] 2 ,12H 2 0. Hydrates containing 7, 21, 
and 22 molecules of water have been described by various authors. 
Starting with ferric ammonium sulphate, a barium ammonium 
ferrioxalate was obtained in addition to the normal barium salt. 
It crystallises, by spontaneous evaporation of the filtrate from 
the barium salt, in bright green prisms of the composition 
NH 4 *Ba[Fe(C 2 0 4 ) 3 ],3H 2 0. The yellow colour of ferrous oxalate, 
both in the solid state and in dilute sulphuric acid solution, sug¬ 
gests that it may be in reality ferrous ferro-oxalate, 
Fe[Fe((\ 2 0 4 ),l,4H 2 0. 

Cinchonine ferrioxalate crystallises from dilute alcohol in pale green 
needles having the composition (C 19 Hn 2 0N 2 ) 3 ,H 3 [Fe(r 2 () 1 ) 3 ],61I 2 0. 
Strychnine ferrioxalate , (C 21 H 22 0 2 N 2 ) 3 ,ft 3 [Fe(( 2 0 4 ) 3 ],I21f 2 0, forms 
pale green leaflets. Attempts to resolve ferrioxalie acid into its 
optically active compot ents by recrystallisation of the strychnine 
salt were unsuccessful. E. H. R. 

The Formation and Stability of Spiro-compounds. IX. 
The Influence on Stability of Groups of High Molecular 
Weight. Stanley Francis Birch and Jocelyn Field Thorpe 
(T., 1922, 121, 1821—1837). 

A Method for the Preparation of app-Trialkylated Glutaric 
Acids. Georoe Armand Robert Kon and Jocelyn Field 
Thorpe (T., 1922, 121, 1795—1803). 

Ring-chain Tautomerism. III. The Occurrence of 
Tautomerism of the Three-carbon (Glutaconic) Type 
between a Homocyclic Compound and its Unsaturated 
Open-chain Isomeride. Christopher Kelk Ingold, Edward 
Arthur Perren, and Jocelyn Field Thorpe (T , 1922 121 
J765—1789). 
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Zirconyl Citrate. F. P. Venable and R. A. Lineberry (J< 
Amer. Chem. $oc. } 1922, 44, 1708—1709).—The addition of am¬ 
monium or potassium citrate to solutions of zirconyl chloride gives 
precipitates, soluble in excess of ammonium citrate, which may be 
washed free from ammonium and potassium compounds. The 
precipitates are therefore not double citrates, as was stated by 
Harris (A., 1899, i, 262). Normal zirconyl citrate, (Zr0) 3 (C 6 H 6 0 7 ) a , 
may be prepared by the slow addition of a OTilf-solution of citric 
acid to a freshly prepared OTilf-solution of zirconyl chloride. If 
the zirconyl chloride is boiled before precipitation, the basic 
compound, 3Zr0(0H) 2 (Zr0) 3 (C 6 H 5 0 7 ) 2 , is obtained. J. F. S. 

Clupanodonic Acid. M. Tsitjimoto {Chem. Umschau, 1922, 
29, 261 — 262). — The highly unsaturated acid to which the peculiar 
odour of fish oils is probably due has the formula C^H^Og, and 
not G 18 H 28 0 2 , although a small quantity of ah acid having the 
latter formula occurs in Japanese sardine oil. Majima and Okada 
found that the acids obtained by the dcbromination of the ether- 
insoluble bromides from Japanese sardine oil gave mainly behenic 
acid on hydrogenation. Clupanodonic acid has been obtained 
almost pure by fractionating the methyl esters obtained from the 
highly unsaturated acids from Japanese sardine oil by the lithium- 
salt-acetone method. It is a pale yellow liquid not solidifying at 
—50°, and thick, like vaseline, at —78°. It has a fishy odour and 
the following characters: d 0*9398; neutralisation value, 172-5; 
iodine value (Wijs), 390 (theoretically 384*3); w 15 , T5040. The 
methyl ester has J 15 , 0*9247 ; b. p. 222° 15 mm.; n lb , T4960. Clu¬ 
panodonic acid is one of the most widely distributed compounds 
in nature, occurring in the oils of all fresh- and salt-water fish, 
reptiles, and amphibious animals. H. C. R. 

The Oxidation of Hydrocarbons, with Special Reference 
to the Production of Formaldehyde. E. W. Blair and T. 
Sherlock Wheeler (. J. Soc. Chem. ind. y 1922, 41, 303 — 310t).— 
The limited oxidation of ethylene by oxygen at high temperatures 
in presence and absence of a catalyst was studied with the object 
of discovering the most favourable conditions for the production 
and possible manufacture of formaldehyde. The conclusions of 
Willstatter and Bommer (A., 1921, i, 93) were confirmed, and to 
some extent amplified. When a catalyst (platinum gauze) was 
used, even when the temperature was so low and the time of 
contact so short that a reaction was barely perceptible, hydrogen 
and carbon monoxide were the main products. Traces of form¬ 
aldehyde were detected, however, showing that the course of the 
oxidation is the same as in absence of a catalyst. Extending 
Willstatter’s and Rammer's experiments without a catalyst, it was 
found that as the time of heating at any given temperature decreased, 
the ratio of acetaldehyde to formaldehyde increased; the percentage 
yield of aldehyde on ethylene increased, and at 540°, heating for 
1-5 secs., no carbon monoxide was formed. Decreasing the pro¬ 
portion of ethylene in the mixed gases below the 20% used by 
Willstatter also increased the yield of formaldehyde. A number 
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of experiments were made in which the reacting gases were con¬ 
tinuously circulated, and a yield of 75% theory of formaldehyde 
on the ethylene consumed was obtained at 575° with a heating 
time of 1 second, starting with a mixture containing 19-4% of 
ethylene and 15*8% of oxygen. It was not found possible to work 
with mixtures containing less than 14% of ethylene. These are 
inflammable, the ignition temperature being 546°. Below this 
temperature the reaction is very slow and the proportion of 
acetaldehyde formed increases. Ammonia was found to stabilise 
the formaldehyde as formed, by combining with it to form hexa¬ 
methylenetetramine; using ammonia in the mixed gases, it was 
possible to isolate some formaldehyde in experiments in which a 
catalyst was used. Steam also had a stabilising effect, and experi¬ 
ments in which steam was used showed that formaldehyde is 
produced even when inflammation occurs. Steam and ammonia 
have also a protective action on the formic acid produced. 

The frequent occurrence of acetaldehyde in the oxidation pro¬ 
ducts, particularly when the reaction is slow, favours the view that 
it, and not dihydroxyethylene, is the chief intermediate product 
(cf. Bone and Wheeler, T., 1904, 85, 1037). On the hydroxylation 
theory, the scheme CH 3 *CHO —> OH*CH 2 *CHO —2CH 2 0 is 
quite possible. E. H. R. 

A Solid Water-soluble Formaldehyde Preparation. Robert 
Cohn (D.R.-P. 345145; from Chew. Zcntr ., 1922, ii, 1007).— 
Calcium lactate is dissolved in 35% formaldehyde solution at 
about 90°. The white, crystalline mass obtained on cooling con¬ 
tains formaldehyde in the unpolymerised state and readily soluble 
in water. The product contains 12 -14% of formaldehyde. It 
may be used in pharmaceutical preparations. G. W. R. 

Vapour Pressure of Acetaldehyde. Robert Gilmour ( J . 
Soc. Chem. Ind ., 1922, 41, 293— 294t). —The author has determined 
the boiling point of acetaldehyde corresponding with various 
pressures ranging from 100 mm. to 1011 mm. of mercury, employing 
the method devised by Wade and Merriman (T., 1911, 99, 984; 
1912, 101, 2438). The sample of acetaldehyde was synthesised 
from acetylene and had b. p. (constant within 0-03°) 20-55°/771 mm. 
The following “ smoothed ” values were found for the vapour 
pressure in mm. of mercury at the respective temperatures : 27 u , 
981; 25°, 911; 23°, 846; 21°, 786; 20°, 757; 19°, 729; 17°, 676; 
15°, 627; 13°, 580; 11°, 534; 9°, 490; 7°, 451; 5°, 414; 3°, 378; 
1°, 346; 0°, 331; -1°, 317; -3°, 290; -5°, 264; -7°, 241; 
-9°, 219; -11°, 200; -13°, 181; -15°, 163; -17°, 147; 
—19°, 132; —21°, 119; —23°, 106. The following values for the 
density were determined : d° 0 0-8058; d\ b 0-7839. The value of 
the latent heat of vaporisation at 20°, calculated from the results 
by the method of Lewis and Weber (J. Ind . Eng. Chem., 1922, 
14, 486), was 132 cal. per gram. The corresponding value of 
Trouton’s constant is 19*8. J. 8. G. T. 

The Reverse Pinacolin Transformation. Bertil Nybergh 
(Hyttmngsdkrift tillagnad Ossian Aschan, 1920, 98—102).—When 
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heated with anhydrous oxalic acid, pinacolyl alcohol yields a 
neutral ester, m. p. 24°, b. p. 130°/8 mm., 252°/760 mm., df 0*9433, 
and an unstable acid ester. When heated with anhydrous oxalic 
acid, the esters yielded a distillate of which fractions had b. p. 65— 
69°, d? 0*6970, 1*40451, and b. p. 70—72°, 0*7072, 1*41230, 

respectively, an ester, b. p. 125—127°, of unknown constitution, 
and an unsaponifiable product, b. p. 180—200°/8 mm. Trans¬ 
formation temperatures were determined as follows : (1) pinacolyl 
alcohol and 5 mols. of anhydrous oxalic acid, 105°; (2) acid oxalic 
acid ester (dissociation temperature 133°) and 4 mols. of oxalic 
acid, 105°; (3) neutral oxalic acid ester and 4*5 mols. of oxalic 
acid, no transformation even at 135°. Chemical Abstracts. 

Permeability of the Glomerulus Membrane for Isomeric 
Sugars. H. J. Hamburger (Klin. Woch., 1922, 1, 418; from 
Chem. Zentr. y 1922, i, 895).—Whilst the glomerulus membrane 
is impermeable to dextrose, it is permeable to fructose, mannose, 
and Z-glucose. Experiments with a number of isomeric sugars 
showed that in some cases permeability is partial. The partial 
retention of <i-galactose is held to be due to its occurrence in aqueous 
solution in two forms, one of which is retained and the other passed 
by the membrane. Quantitative separation of isomeric sugars 
by* means of the glomerulus membrane was effected in the case 
of mixtures of dextrose and fructose and of dextrose and lactose. 

G. W. R. 

The Preparation of Laevulose. T. Swann Harding (J . 
Amer. Chem. Soc ., 1922, 44, 1765—1768).—A solution of sucrose 
(2000 grams) in water (6000 c.c.) is acidified with glacial acetic 
acid (2 c.c.) and treated with such a quantity of invertase that 
hydrolysis is complete in about eighteen hours at 20—30°, the 
end of the reaction being judged by the initial and final polari- 
meter readings of the solution. A few grams of active decolorising 
carbon are added, and the solution is filtered. The clear, colourless 
filtrate is immediately concentrated in a vacuum to a syrup of about 
90—95% total solids, care being taken to effect the operation at 
as low a temperature as is possible by the use of a good water pump. 
The thick syrup is mixed with two volumes of hot glacial acetic 
acid, cooled, seeded with dextrose, and allowed to crystallise at 
15—20° during three or four days. The dextrose is removed and 
washed thoroughly with glacial acetic acid; its weight should be 
36—37*5% of that of the sucrose taken. The filtrate is diluted 
with two volumes of distilled water and concentrated to a thin 
syrup in a vacuum at a low temperature. The resulting thin syrup 
is again diluted wdth water and subsequently concentrated at a 
low temperature until it contains about 90—95% of total solids. 
The final syrup is mixed with an equal volume of hot glacial acetic 
acid, the mixture cooled somewhat, seeded with laevulose, and 
allowed to remain at 15—20°, crystallisation being usually complete 
in two or three days. The crystals arc removed and washed with 
glacial acetic acid. The yield of crude sugar is 23*5—28% of the 
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weight of sucrose taken. Further purification is effected by dis¬ 
solving the crude product (400 grams) in boiling ethyl alcohol 
(75%, 200 c.c.), adding absolute ethyl alcohol (300 c.c.) and de¬ 
colorising with active carbon. The filtered solution is diluted 
further with absolute ethyl alcohol (100 c.c.), seeded with lsevulose, 
and allowed to crystallise in a desiccator at the atmospheric tem¬ 
perature. The yield is 75—80% of the weight of crude sugar 
taken. Generally, a second crystallisation by the same method is 
necessary for the production of a pure material. H. W. 

The Action of Hydrogen Peroxide on Pure Solutions of 
Dextrose, Lsevulose, Sucrose, Lactose, and Maltose. C. W. 

Sohonebaum (Rec. trav. cliim., 1922, 41, 503—508).—Previous 
workers on this subject appear to have obtained contradictory 
results. The author finds that hydrogen peroxide in dilute solution 
has practically no action on sugars, with the exception of sucrose, 
even when heated at 70°. At this temperature, sucrose undergoes 
partial inversion; this, however, does not occur if the solution is 
slightly alkaline. Sugars arc decomposed by concentrated solutions 
of hydrogen peroxide. H. J. E. 

Crystalline Glucose-ammonia and tsoGlucosamine. 

Arthur Robert Ling and Dinshaw Rattonji Nanji (T., 1922, 
121 , 1682—1688). 

Crystalline Salts of some Physiologically Important Sugar 
Phosphates. C. Neuberg and O. Dalmer (Biochcm. Z ., 1922, 
131, 188—192).—The salts of the phosphoric esters of the sugars 
prepared hitherto have been amorphous. By use of the alkaloids, 
crystalline salts can be obtained. The following are described. 
Di-strychnine hexosemonophosphate crystallises with 5H 2 0, has no 
characteristic m. p., and gives [<*]£ —30*8° in 50% alcohol. The 
barium salt regenerated from this has [a]‘J 2-89°. Di-brucine 

hexose-monophosphate crystallises with 9H 2 0 and decomposes about 
160°. It has [a] D —26-85° in 20% alcohol. The cinchonidine salt 
has also been prepared. Di-strychnine hexose-diphosphate crystal¬ 
lises with 2H a O and has [a]15 — 20-4° in 65% alcohol. Di-strychnine 
sucrose-monophosphate crystallises with 6H 2 0, but shows no rotation. 
It is prepared from Merck’s calcium saccharophosphate (hesperonal- 
calcium). H. K. 

The Inversion of Sucrose by Alkaline Copper Solution. 

L. Maquenne (Bull. Soc. chim,, [iv], 1922, 31, 799—806; cf. A., 
1916, ii, 56, 156, and 202).—The author refers to his previous work 
on this subject and points out that Canals (this vol., ii, 592) has 
obtained incorrect results in ignoring this work. He repeats, with 
examples, the details of the method and technique developed by 
him. H. J. E. 

The Constitution of the Disaccharides. VI. The Biose 
of Amygdalin. Walter Norman Haworth and Grace 
Camming Leitch (T. # 1922, 121, 1921—1929). 
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The Action of Ozone on Pure Solutions of Maltose. C. W. 

Schonebaum ( Rec . trav. chim ., 1922, 41, 501—502; cf. this vol., 
i, 223, 717).—Three hours’ ozonisation of a 5% solution of maltose 
effects no decomposition even at 70°; in 0-lW-acid solution, no 
change occurs at the ordinary temperature, but rapid inversion 
takes place at 70°. In 0-lW-alkali solution, about 35% of the 
sugar is decomposed at the ordinary temperature, whilst at 70° 
it is rapidly destroyed, although complete decomposition requires 
considerable time. The products are similar to those in the other 
cases which have been studied, namely, water and carbon dioxide, 
with formic acid as an intermediate substance. H. J. E. 

Pentosans. Emil IIeuser (J. pr . Chem ., 1922, [ii], 104, 
80).—A reference to a paper of Salkowski (this vol., i, 323) bearing 
on the author’s work (cf. this vol,, i, 113). W. O. K. 

Combination of Iodine and Starch. I. Hans von Euler 
and Stig Bergman (Kolloid Z., 1922, 31, 81—89). — With the 
object of ascertaining the nature of the blue substance formed 
between soluble starch and iodine, the authors have carried out a 
number of partition experiments between a benzene solution of 
iodine and water, potassium iodide solution, 1% soluble starch 
solution, and starch solution containing various amounts of potass¬ 
ium iodide, respectively, at 6°, 15°, and 30°. It is shown that 
aqueous solutions of soluble starch dissolve more iodine than pure 
water and that the solubility of iodine in starch solutions con¬ 
taining potassium iodide is greater than the sum of the solubilities 
in starch solution and an aqueous solution of potassium iodide. 
That is, the power of starch to take up iodine is increased by the 
presence of potassium iodide. The absorption spectra of starch 
solution, starch iodide solution, and mixtures of these two respec¬ 
tively with various amounts of potassium iodide have been measured. 
The results show that there is a considerable displacement of the 
absorption of starch iodide by potassium iodide. The absorption 
is increased in the blue region by the addition of potassium iodide, 
and thereby the solution takes on a red colour. J. F. S. 

Combination of Iodine and Starch. II. Hans von Euler 
and Sture Landergren (Kolloid Z., 1922, 31, 89 — 90; cf. pre¬ 
ceding abstract).—The partition of iodine between starch solutions 
and a toluene solution of iodine has been investigated with the 
object of ascertaining the influence of the quantity of starch on 
the amount of iodine taken up by the starch. In all cases, soluble 
starch was employed. The results show that in solutions of varying 
concentrations of starch (0*27—1-9%) and constant concentration 
of potassium iodide (O'OOIA) the amount of iodine extracted from 
toluene solutions of iodine (1—8 gram per 100 c.c. of toluene) does 
not increase with increasing concentration of starch. J. F. S. 

Plant Colloids. XIII. Synthetic Amylo-phosphoric 
Acids. M. Sameo and Anka Mayer (KoU. Chem. Beihefte , 1922, 
16, 89 — 98). —It is shown that when the erythroamyloses from 
the starch grains &?e ,e*terified phosphoric aoid, a product 
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which corresponds in all points with amylopectin is obtained. By 
a similar treatment, the amyloamyloses are converted into a jelly¬ 
forming substance analogous to amylopectin. The iodine colour 
of these phosphorus-containing substances is the same as that of 
the starting materials, provided that during the esterification no 
fundamental change of the basal substance has taken place. The 
power of colouring with iodine is therefore to a large extent in¬ 
dependent of the degree of hydration and the degree of association 
of the substance. The contradictory statements regarding the 
iodine colour of amylopectin are brought into line, and it is shown 
that a comparison of the phosphorus-containing starch hydrocarbons 
furnishes information with respect to the formation of jellies. 

J. F. S. 

Chemistry of the Manufacture of Artificial Silk. K. Hess 

(: Textilber . TFi&s. Ind. Handel , 1922, 3, 41—46; from Chem. Zentr ., 
1922, i, 738—739).—In the dissolution of cellulose by copper 
oxide-ammonia, the cellulose is supposed to be depolymerised to 
a simpler compound which combines with copper. On precipit¬ 
ation, the copper forms a normal salt, whilst the cellulose con¬ 
stituent polymerises by virtue of its residual affinity. By the 
action on cotton of acetyl chloride saturated with hydrogen chloride, 
the acetyl compound of a depolymerisation product of cellulose 
is obtained. It is probable that two molecules of this are com¬ 
bined in the cellulose molecule. A constitutional formula for 
cellulose is given. G. W. R. 

Saccharification of Cellulose. P. P. Budnikov and P. V. 
Zolotarev (Bull. Inst. Polyt. Ivanovo-Voznesensk , 1921, 4, 119— 
128).—When dry filter-paper is saccharified by treating it with 
cold 72% sulphuric acid, then diluting the transparent solution 
obtained until it contains only 3% of acid, and heating this in an 
autoclave at 120° for two hours, the percentage of dextrose in the 
resulting liquid does not exceed 0-6. The concentration of the 
sugar may, however, be increased by diluting the strongly acid 
solution, not with water, but with dextrose solution previously 
obtained in the same way and freed from sulphuric acid. When a 
solution containing 1% of dextrose and 3% of sulphuric acid is 
introduced into the cathode chamber of an electrolytic cell and the 
anode chamber, separated by means of a porous pot, is charged 
with water acidified with sulphuric acid, electrolysis should result 
in the collection of all the acid in the anode chamber; with a 
suitable porous pot, as much as 91-5% of the acid was separated 
by this method. T. H. P. 

Cellulose Nitrate. A. Angeli (Z. ges. Schiess. u. Sprengstoffw., 
1922, 17, 113 — 115). — The action of pyridine on collodion-cotton 
(12% nitrogen) was studied with the object of elucidating the 
changes undergone by the basic organic stabilisers usually added 
to cellulose nitrate and glyceryl nitrate powders. The nitro- 
cotton >vas extraordinarily easily gelatinised by the pyridine, 



ORGANIC CHEMISTRY. 


I. 923 


forming a very viscous liquid, which, however, rapidly lost its 
viscosity and in a few days had the appearance of ordinary pyridine. 
On adding water to the solution, a white, resinous mass was pre¬ 
cipitated, which tenaciously retained the odour of pyridine even 
after solution in sulphuric acid. The white powder obtained com¬ 
prised 80% of the original nitro-cotton, was easily soluble in acetic 
acid, soluble in alcohol, but almost insoluble in ether and in benzene. 
The substance burnt much more slowly than the original nitro- 
cotton. Its nitrogen content varied between 9% and 10%, and it 
was similar to the product obtained by Berl and Fodor (A., 1911, i, 
264) by the action of alkali hydroxides or carbonates on very dilute 
solutions of cellulose nitrate in alcohol and ether. When heated 
in a glass tube, the substance began to go brown at 165°, and 
became almost black at 250°. An alcoholic solution of the sub¬ 
stance when poured into water gave a very stable, opalescent, 
colloidal solution, which was coagulated by sodium chloride, am¬ 
monium sulphate, or gelatin, but gave no precipitate with aqueous 
tannin. With benzene and sulphuric acid, nitrobenzene was 
produced, whilst sulphuric acid and mercury caused an evolution 
of nitrogen tetroxide. A small quantity of the solution poured 
on to a test-paper saturated with dimethylaminoazobenzene gave 
after a short time an intense red colour. The colloidal solution is 
insoluble in ammonia, but easily soluble in alkali hydroxides, the 
solution giving a voluminous white precipitate with acids. Am* 
moniacal silver nitrate is reduced by the colloidal solution, but 
Folding’s solution is almost unaffected. The substance reacts 
readily with phenylhydrazine. The development of acidity is 
ascribed either to the volatilisation of the pyridine or to hydrolysis 
of a pyridine salt. H. C. R. 

Copper Salts of Aminosulphonic Acids. Marcel DelIspine 
and Ren& Demars (Bull. Sci. Pharmacol ., 1922, 29, 14—20; from 
Chem. Zentr ., 1922, i, 634).—An investigation of the formation of 
complex salts of copper with amino-acids. Dimethylamino- 
sulphonic acid forms a simple copper salt, [MegN'SOgJgHCu^HgO, 
light blue crystals. The nickel salt, [Me 2 N*S 03 l 2 Ni, forms small, 
bluish-green crystals, m. p. 128—129°. Neither of these is a 
complex salt. The acid potassium hydrogen salt of aminomethane- 
disulphonic acid gives a copper salt, [NHg^H^SOgKVSOgLCu, 
of deeper blue colour than copper sulphate but of lighter blue than 
copper salts of a-amino-acids. The nickel salt is pale blue. Among 
the p-amino-acids, taurine has no action on cuprous oxide. Phenyl- 
taurine dissolves cuprous oxide, giving a greenish-blue colour 
which soon changes to red and brown. Phenylmethyltaurine and 
phenylethyltaurine, also, do not give copper salts of constant 
composition. G. W. R. 

Syntheses of Alkylidenecyanoacetic Acids and of Sub¬ 
stituted Succinic Acids. I. Acids containing Aromatic 
Residues. Arthur Lapworth and John Alexander McJUi) 
(T„ 1922, 121, 1099—1712), 
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The Preparation of Methylguanidine, and of pp-Dimethyl- 
guanidine by the Interaction of Dicyanodiamide, and Methyl- 
ammonium and Dimethylammonium Chlorides Respectively. 

Emil Alphonse Werner and James Bell (T., 1922, 121, 1790— 
1794). 

The Formation of Bromine Derivatives of Carbon Com¬ 
pounds without the Production of Hydrogen Bromide. 

Biraj Mohan Gupta and Jocelyn Field Thorpe (T., 1922, 
121, 1896—1904). 

Butenonitriles. II. P. Britylants (Bull. Soc. chvm. Belg ., 1922, 
31, 225—230; cf. this vol., i, 817).—Vinylacetonitrile reacts readily 
with alcohols, yielding p-alkoxybutyronitriles, when a trace of 
the corresponding sodium alkoxide is present. In the case of the 
lower alcohols, the yield is diminished by reason of the polymerisation 
of the nitrile. The additive products, of the general formula 
0R*CHMe*rH 2 *ON, are colourless liquids of pleasant odour; the 
following have been prepared: fi-mcthoxyl/ulijronitrile, b. p. 109— 
170°/759 mm.; df, 0-91643; ri$ a , 1-40664; nf, 1-40938; 
1-41363; ^-eikoxybutyronilrilc , b. p. 175-5—176-5°/764-7 mm.; 
df, 0-89164; n% a , 1-40814; <, 1-41076; 1-41537; fi-propoxy. 

butyronitrile, b. p. 192—193°/766-5 mm.; df, 0-88312; wg a , 
1*41183; 1*41443; 1-41908; $-\mpropoxybutyronitrile , 

b. p. 182—1837764-2 mm.; df, 0-87408; n% a , 1-40994; 
1-41235; 1-41759; $-allyloxybutyronitrile, b. p. 196—198°/768 

mm.; df, 0-90165; ??g a , 1*42176; uf, 1-42441; 1-42935; 

$-butoxybutyronitrile, b. p. 209-5—210-5°/757-5 mm.; df, 0-87785; 
r?g a , 1-41765; nf } , 1-41961; 1-42474; S-iso buloxybvtyronitrile, 

b. p. 201—201-57763-5 mm.; df, 0-86876; *g 4> * 1-43123; v\l 
1 -41573; 1 -42073. An attempt to prepare the phenol derivative 

was not successful, leading to the formation of a mixture of the 
two crotononitriles from the vinylaeetonitnle; the author states 
that this is due to the formation of an additive product and its 
subsequent decomposition The action of concentrated sulphuric 
acid on the nitrile results in the formation of isocrotonic acid, and 
the mechanism of the reaction is discussed. H. J. E. 

Optically Active Diazo-compounds. II. H. M. Chiles 
and W. A. Noyes (J. Amer. Chem. Soc., 1922, 44, 1798—1810).— 
In a previous communication (Marvel and Noyes, A., 1921, i, 15), 
an account has been given of unsuccessful experiments under¬ 
taken in the hope of preparing optically active aliphatic diazo- 
compounds in which the only asymmetric carbon atom is combined 
with the two nitrogen atoms. Subsequently, Levene and Mikeska 
(A., 1921, i, 233) have described optically active ethyl diazosuc¬ 
cinate. Six such active compounds have now been prepared. 
The failure of former experiments is due to the fact that such 
compounds racemise very easily; it is necessary to carry through 
aH operations very carefully and to distil the compounds under a 
very low pressure. 

Ethyl d-glutamate hydrochloride , m. p. 90—98°, is dissolved in 
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water and the solution is mixed with sodium acetate, sodium 
nitrite, and ether and diazotised at —10° by the gradual addition 
of sulphuric or acetic acid. The product, which is a mixture of 
the corresponding diazo- and hydroxy-esters, is treated with a 
quantity of sodium methoxide dissolved in ether and methyl 
alcohol sufficient to unite with the hydroxy-ester, and the diazo¬ 
ester is subsequently distilled under greatly diminished pressure. 
As thus obtained, ethyl oL-diazoglutarate has b. p. 92—93°/0*l 
mm., [a] D +0*87° to + 1*68°. Hydrolysis of the optically 
active ester by dilute sulphuric acid gives an optically active 
product which is probably a mixture of ethyl glutaconate and ethyl 
5-ketotetrahydrofuran-2-carboxylate. Saponification of the pro¬ 
ducts of the hydrolysis of the diazo-ester yields an optically active 
sodium salt which rotates in the same direction as the original 
amino-acid. When the sodium salt is acidified and the mixture 
extracted with ether, the ethereal extract is optically active in the 
same sense as the original amino-acid. Ethyl d-diazoglutarate is 
reduced by aluminium amalgam in the presence of moist ether 
and the product is hydrolysed by acid to glutamic acid, the rotation 
of which is about 13% of that of the pure substance. 

Ethyl d-glutamate is converted at 160—170°/20 mm. into ethyl 
5-pyrrolidone-2-carboxylate, m. p. 54° after softening at 49—50°, 
fa] D .—2-45° in aqueous solution (cf. Fischer and Boehner, A., 
1911, i, 485). 

Methyl d-glutamate hydrochloride , which could not be caused 
to solidify, is converted in a similar manner into methyl a - diazo - 
glutarate , b. p. 86—87°/0-5 mm., 85—86°/0-4 mm., 82—83°/0-2 mm., 
df M85, 1-4753, [a]g +0-89°. 

iso Propyl d - glutamate , a colourless, viscous liquid, b. p. 115 — 
11770-15 mm, df 1-023, wg 1-4402, [aft +5-08° (the hydro ¬ 
chloride is non-crystalline) is transformed by nitrous acid into 
iso propyl OL - diazoglutarate , [a] D +1-24°, which could not be distilled 
without decomposition; the crude material is hydrolysed by 
sulphuric acid (20%) to isopropyl < x-hydroxyglutarate , rif 1-4440, 
[aft +1-12° in ethereal solution. 

An attempt to prepare ?i-butyl d-glutamate resulted in the 
production of n-butyl o - pyrrolidone -' l-mrboxylate , a colourless liquid, 
b. p. 151—15370-2 mm, df 1-1101, rif 1-4773, [aft -12-39°. 

Ethyl l - aspartate hydrochloride, m. p. 95°, is converted by 
nitrous acid into ethyl a-diazosuccinate, b. p. 77—78°/0-l mm, 
df 1-139, 1-4620, [aft —1-23°. When hydrolysed with dilute 

sulphuric acid, it gives a product which has [aft —0*98° in ethereal 
solution. 

Ethyl Z-a-amino-ra-hexoate hydrochloride (cf. Noyes and Marvel, 
loc. cit.) is converted into ethyl l-x-diazo-n-hexoate , b. p. 54—55°/0-35 
mm, ?if 1-4543, df 0-974, [aft —1-92° when dissolved in anhydrous 
ether. When hydrolysed with dilute sulphuric acid, it gives a 
laevorotatory product from which a laevorotatory sodium salt is 
obtained after treatment with sodium hydroxide. The aqueous 
solution of the latter, when acidified and extracted with ether, 
yields a laevorotatory ethereal extract. Ethyl d-cc-diazo-n-hexoate, 
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b. p. 54—5570-35 mm., df 0-97, ng 1453, [«]g +1*84° in dry 
ethereal solution, is prepared similarly from ethyl d-a-amino- 
w-hexoate hydrochloride. 

Ethyl oL-diazoisohexocUe, prepared from ethyl Z-a-aminoisohexoate 
hydrochloride, has b. p. 49—5070*50 mm., cff 0*961, nf, 1*4333, 
[a]ff —1*52° in ethereal solution. 

The production of partly active hydroxy-esters by the treat¬ 
ment of diazo-esters with dilute acids together with the formation 
of partly active amino-esters by their reduction may indicate the 
existence of two forms of diazo-ester, possibly corresponding with 
the compounds indicated by the Curtius and Angeli-Thiele formulae, 
respectively. 

It seems impossible to reconcile the Curtius formula for active 
diazo-esters with the ideas of atomic structure and of non-polar 
valency proposed by Lewis and Langmuir. The Angeli-Thiele 
formula may be reconciled with these theories if it is assumed that 
the polar valency between an ammonium group and another atom 
is a definite bond located in a fixed position in the compound (cf. 
Noyes and Potter, A., 1915, i, 79). H. W. 

The p-Chlorovinylar sines. Frederick George Mann and 
William Jackson Pope (T., 1922, 121, 1754—1759). 

Manufacture of Allylarsinic Acid. F. Hoffmann-La Roche 
& Co. (Brit. Pat. 167157) —Allylarsinic acid , C 3 H 5 -As()(OH) 2 , 
colourless needles or coarse prisms, m. p. 129 -130°, is prepared 
by treating tertiary alkali arsenites m aqueous solution and in 
the presence of an excess of alkali with allyl haloids. The silver 
salt, sodium hydrogen salt (+aq), colourless, lustrous tablets which 
partly melt at 87—88°, the hygroscopic disodium salt, and the 
insoluble zinc, lead, copper, cobalt, and iron salts are described. The 
acid is not precipitated by the addition of magnesia mixture or 
calcium chloride to its cold amraoniacal solution, but, on being 
heated with these reagents, it precipitates a white magnesium or 
calcium salt. H. W. 

isoPropylstannonic Acid and its Derivatives. John 
Gerald Frederick Druce (T., 1922, 121, 1859—1863). 

Preparation of cycloPropane in a Pure Condition. Max 

Trautz and Karl Winkler (J. pr. Chem., 1922, fii], 104, 37 — 
43).—cycZoPropane is conveniently prepared by the reduction of 
trimethylene bromide in amyl alcohol by zinc dust at 100—115°. 
The gas evolved is fractionated at a low temperature in an apparatus 
which is described, and pure cycZopropane obtained with the following 
constants: vapour density, 1*45—1-49; d 4 ~ 79 of liquid, 0*720; 
m. p. -127°; b. p, —34*5°/750 mm.; n Ee 1*000977. 

W. 0. K. 

Problems of Organic Chemistry. I. The Velocity of 
Ring Fission in Gases. Isomerisation of ct/cloPropane. 

Max Trautz and Karl Winkler (J. pr. Chem., 1922, [ii], 104, 
53—79).—As no case of intermolecular change in a gas has so far 
been studied kipetically, measurements have been made of the 
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reversible reaction, propylene cyctopropane. The mixture re¬ 
sulting by passing pure cyclopropane or propylene through a tube 
at a definite temperature of about 600° or 700° is analysed by 
finding the density of the product in the liquid state at —79° 
(cf. this vol., i, 909). The result has to be corrected for the 
polymerised material also formed. The equilibrium mixture con¬ 
sists very largely of propylene. The isomerisation of cycZopropane 
to propylene is unimolecular, and its speed is influenced by the 
shape of the vessel and the material of which it is made, although 
these effects decrease in magnitude with rise of temperature. The 
heat of the reaction at 550—650° is calculated to be 63900 cal. At 
higher temperatures the reaction proceeds further and carbon, 
methane, and hydrogen are formed from propylene. W. O. K. 

Application of the Octet Theory to Single* Ring Aromatic 
Compounds. Ernest C. Crocker (J. Amer. Chem. Soc ., 1922, 
44, 1618—1630).—A theoretical paper in which the Lewis-Langmuir 
octet theory is considered as undergoing evolution, in that the 
original cubical octet has given way in certain cases to that of an 
octet which consists of four pairs of electrons arranged as are the 
points of a tetrahedron. The pairing tendency of electrons is 
considered as possibly due to the presence of magnetic properties 
ip.the electrons (magnetons). The Kekule, Dewar, and centric 
formulae of benzene are expressed in octet nomenclature and are 
considered as unstable forms. A stable arrangement is deduced 
and shown to be applicable, not only to benzene, but also to other 
aromatic compounds. In this arrangement, there is a ring of six 
carbon atoms, each singly linked to its neighbour on either side 
and to hydrogen. The remaining six electrons arc situated between 
the carbon atoms in the plane of the ring, thus forming an octet 
for each carbon atom. These six “ aromatic ” electrons are con¬ 
sidered as being in stable equilibrium only when paired up near 
carbon atoms 1, 3, and 5, or 2, 4, and 6 (or oscillating between 
these forms in benzene itself or in derivatives containing six identical 
substituents). Substituents on the carbons are considered as 
favouring the retention of one or other grouping of electrons, 
according to their electrical action on the adjacent or very near 
electrons, resulting in ortho, meta, or para patterns. Substituents 
with more than five kernel charges on the octet joining the ring 
plus its attached hydrogens are indicated as favouring the ortho 
and para patterns (as in toluene and chlorobenzene), and those 
with five or less charges as favouring the meta pattern (as in nitro¬ 
benzene and benzaldehyde). Substitution is considered as possible 
only when the hydrogens are lightly held (“ open ” positions of 
the adjacent aromatic electrons). The influence of these electrons 
is to “ open ” or “ close ” positions according to their attractive 
action on the hydrogen kernels. The relative ease of substitution 
into the various substituted benzenes is treated as a result of 
polarity considerations, which are developed as an essential conse¬ 
quence of the octet theory, and an addition to the above-mentioned 
aromatic structural considerations. Preference for substitution 
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in ortho- or para-positions is treated in like manner. Pyridine, 
thiophen, furan, and pyrrole are treated similarly and afford striking 
confirmations of the postulated structure in their behaviour. 
Addition of any kind is shown to be inconsistent with the retention 
of the aromatic structure in the remainder of the ring. J. F. S. 

Conjugation and the Structure of Benzene. Maurice L. 

Huggins (J. Amor. Chem. Soc 1922, 44, 1607—1617).—A theo¬ 
retical paper, in which on the basis of an assumed maximum in 
the force-distance curves, representing the repulsion between 
electrons, the probable mechanisms of the simplest types of organic 
reactions are given and explained. As intermediary steps in these 
reactions, bonds of three or four or more electrons surrounded by 
three, four, or more atomic nucleii are assumed. The reactivity of 
double and triple bonds is explained on this point of view. Con¬ 
jugation is briefly considered and the structure of typical com¬ 
pounds given, some of these being similar to those put forward by 
Erlenmeyer. The relationship of keto-enol tautomerism to con¬ 
jugation is also discussed. When this idea of conjugation is applied 
to benzene, a formula of the centroid type, as proposed by Korner, 
is obtained. The evidence for and against this structure is briefly 
considered. It is shown that the objections raised against it are 
all invalid or inconclusive. On the other hand, the known properties 
of benzene and its derivatives are very adequately represented by 
their centroid structures. Further, recent evidence from crystal 
structures proves that this benzene structure is the correct one. 

J. F. S. 

Oxidation of o-Toluenesulphonamide. A. V. Pamfilov 

(Bull. Inst. Polyt. Ivanovo- Voznesensk , 1921, 4, 167—168).—In 
the oxidation of o-toluenesulphonamide to o-benzoicsulphinide 
(“ saccharin ”) by means of potassium permanganate, the yield 
obtained is increased by 10—15% and the proportion of per¬ 
manganate required diminished by nearly 50% if the alkali salt 
of the sulphonamide is used instead of the free sulphonamide. 
Electrolytic oxidation of the sulphonamide (Chemische Fabrik 
vormals von Heyden, D.R.-P. 85491), like that of ^-toluenesulphonic 
acid (Sebor, A., 1903, i, 554), gives unsatisfactory results. 

T. H. P. 

The Formation of Derivatives of Tetrahydronaphthalene 
from 7 -Phenyl Fatty Acids. II. Arnold Stevenson and 
Jocelyn Field Thorpe (T., 1922, 121, 1717—1722). 

Absorption of Ultra-violet Rays by Naphthalene. Victor 

Henri and Pierre Steiner (Compt. rend., 1922, 175, 421—423). 
—A quantitative measurement of the absorption of solutions of 
naphthalene in hexane, ethyl ether, alcohol, and water reveals 
seventeen bands between A=3207 and A=2563 and one band in 
the extreme ultra-violet at A=2209. The absorption curve of 
naphthalene is displaced towards the red with respect to that of 
benzene, and its absorption is more than ten times as strong as 
that of bep^epe. The frequencies of the naphthalene bands present 
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a double periodicity which corresponds with the fundamental 
intervals a=921 and 6=159* The influence of the solvent on the 
spectrum of naphthalene is the same as in the case of benzene. 

W. G. 

Triphenylmethyl. XXX. Diphenyl-p-naphthylmethyl and 
the Colour of Free Radicles. M. Gomberg and F. W. Sullivan, 
jun. (J. Amer. Chern. Soc 1922, 44, 1810—1833).—Diphenyl- 
P-naphthylmethyl has been isolated in the crystalline state. The 
conductivity of the free radicle has been examined in sulphur 
dioxide and the conductivities of the chlorides and bromides of 
triphenylmethyl, diphenyl-a-naphthylmethyl, and diphenyl-p-naph- 
thylmethyl have been determined in both sulphur dioxide and 
hydrogen cyanide. The results show that the property of electro¬ 
lytic dissociation is general for this class of. compound. The 
bromides give strongly conducting solutions with but little difference 
between the conductivities of the individuals. The chlorides are 
not such good conductors, and there is a variation among them. 
The conductivities of the chlorides are related in the same way 
as the dissociation of the corresponding free radicles, the order of 
diminishing conductivity being, diphenyl-a-naphthylmethyl chloride, 
diphenyl-p-naphthylmethyl chloride, and triphenylmethyl chloride. 
The latter has a large negative. temperature coefficient of con¬ 
ductivity. The same relationship holds for the free radicles; 
diphenyl-p-naphthylmethyl is a better conductor than triphenyl- 
methyl. The conductivity of the triarylmethyl haloids in hydro¬ 
cyanic acid is uniformly greater than in sulphur dioxide. The 
bromides show molecular conductivities comparable to that of an 
aqueous solution of potassium hydroxide, or about twice the con¬ 
ductivity of the alkali haloids in water. The molecular weight of 
diphenyl-p-naphthylmethyl has been determined in carbon tetra¬ 
chloride, ethylene chlorobromide, benzene, nitrobenzene, cyclo¬ 
hexane, p-bromotoluene, p-dichlorobenzene, and naphthalene, the 
freezing points of which cover the range —22° to +80°. It is 
found that the hexa-arylethane is dissociated from 15% to 50%. 

The effect of change in concentration of the free radicle on the 
dissociation and colour of the solutions has been examined. The 
resulting changes in colour intensity are independent of the changes 
in dissociation. Also the changes in colour intensity which result 
from variations in temperature are not parallel to the changes in 
dissociation which are thus produced. These facts point to the 
conclusion that the development of colour in solutions of free 
radicles is not due entirely to dissociation of the hexa-arylethane 
into the triarylmethyl. The most satisfactory explanation of the 
facts is in the hypothesis that, in addition to dissociation, there is 
also tautomerisation of the benzenoid triarylmethyl into the 
quinonoid form. The equilibrium between the bimolecular and 
unimolecular forms on the one hand, and that between the two 
unimolecular tautomerides on the other, are not equally influenced 
by changes either in concentration or in temperature. 

DiphenyU^-naphthylcarbinol , colourless crystals, m. p. 117*5°, 
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is most/conveniently prepared by the action of magnesium phenyl 
bromide on ethyl p-naphthoate in the presence of boiling toluene. 
It is reduced by zinc dust and acetic acid to diphenyl-(3-naphthyl- 
methane, m. p. 77—78°, which has properties differing from those 
described to it by Lehne (A., 1880,478). Diphenyl-$-naphthylmethyl 
chloride , m. p. 94-5°, is prepared in almost quantitative yield by 
saturating an ethereal solution of the carbinol with hydrogen chloride 
in the presence of calcium chloride; it gives red additive 'products 
with stannic and mercuric chlorides. It is converted by an alcoholic 
solution of sodium ethoxide into diphenyl-$-napkthylmethyl ethyl 
ether , colourless crystals, m. p. 114°. Diphenyl-$-naphthylmethyl 
anilide has m. p. 158*5°. Diphenyl-$-naphthylmethyl bromide y 
colourless crystals, m. p. 136°, is prepared by the addition of acetyl 
bromide to a solution of the carbinol in benzene. Diphenyl- 
fi-naphthylmethyl , a colourless or pale yellow, finely divided, crystal¬ 
line powder, m. p. 135—140° to a red liquid, is obtained by the 
action of molecular silver on a solution of diphenyl-(3-naphthyl- 
methyl chloride in carbon disulphide. It appears to form an 
additive compound with methyl butyl ketone. It is transformed 
by oxygen into the corresponding peroxide , colourless crystals, 
m. p. 166°, the yield being 72% of that theoretically possible when 
an ethereal solution of the radicle is used, but only 46% in the 
presence of benzene as solvent. The free radicle is not very sensitive 
to light. It reacts with iodine in accordance with the scheme 
2CPh 2 *C 10 H 7 +I 2 —2C 10 HyCPh 2 *l, but an equilibrium is attained 
before the change has proceeded to completion. H. W. 

Metachromism of Toluidine-blue. Robert Schwarz and 
Erika Herrmann (Kolloid Z ., 1922, 31, 91—94).—The colloid 
chemical properties of toluidine-blue have been investigated with 
the object of explaining the metachromatic behaviour of this sub¬ 
stance. On diffusion of 0*2 to 0*002% solutions, it is found that 
separation into two diffusion zones takes place with velocities of 
6 mm. and 9 mm., respectively, per twenty-four hours. The 9 mm. 
zone is considerably lighter in colour than the 6 mm. zone. The 
formation of the two zones is confirmed by ultrafiltration measure¬ 
ments, and both sets of results indicate that solutions of toluidine- 
blue constitute a polydispersc system which contains both colloidal 
as well as molecular disperse particles. Transport experiments 
bring about a separation, the cathode region becoming reddish-blue 
in colour and the anode pure blue. The behaviour of solutions of 
toluidine-blue with various colloidal substances has been examined. 
Thus a-silicic acid gel is coloured blue, whilst the (3-gel is coloured 
red. Similar results were obtained with the various preparations 
of stannic acid, barium sulphate, aluminium hydroxide, and mag¬ 
nesium ammonium phosphate. The results all point to the one 
conclusion, namely, that the metachromism of toluidine-blue is due 
in the first place to the difference in the degree of dispersion of the 
adsorbent and in the second place to the electrical condition of the 
adsorbing surface, which is determined by the nature of the ions 
adsorbed on the surface. J. F. S. 
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The Condensation of Phenols with the Hydrochlorides of 
Cyanamides and Carbodi-imides, and its Relation to the 
Hoesch Reaction. Wallace Frank Short and John Charles 
Smith (T., 1922, 121, 1803—1808). 

The Solubility and Volatility of 3 : 5-Dinitrophenol. Nevil 
Vincent Sidgwick and Thomas Weston Johns Taylor (T., 
1922, 121, 1853—1859). 

The Migration of Acyl from Nitrogen to Oxygen. L. Chas. 
Raiford and John R. Couture («/. Amer . Chern. Soc., 1922, 44, 
1792—1798).—In continuation of previous work (Raiford, A., 1920, 
i, 156), it is shown that, when the acetyl and benzoyl radicles are 
introduced into the o-aminophenols obtained from o- and m-cresol, 
respectively, the benzoyl radicle is found attached to nitrogen in 
each case, regardless of the order of introduction, thus confirming 
the observations reported previously. 

o-Cresol is converted by bromine into 5-bromo-o-cresol, and the 
latter is converted by sodium nitrite and glacial acetic acid into 
5-bromo-3-nitro-o-cresol, m. p. 90*5°, which appears to be the 
sole product of the change. The nitro-compound is reduced by 
Raiford’s method (A., 1911, i, 993) to 5-brorno-3-amino-o-cresol 
hydrochloride . This substance is converted by acetic anhydride 
and fused sodium acetate into 4:-bromo-2-acetylamino-o-tolyl acetate , 
pale brown, silky needles, m. p. 200°, which is slowly dissolved by 
aqueous sodium hydroxide solution with the formation of 4-6romo- 
2-acetylamino-Q‘Cresol , colourless needles, m. p. 119°. Bcnzoylation 
of the latter compound with benzoyl chloride and sodium hydroxide 
gives 4-bromo-2-benzoylamino-o-tolyl acetate , slender, colourless 
needles, m. p. 168°, the constitution of which is established by the 
observation that it is hydrolysed by aqueous sodium hydroxide 
solution to 4:-bromo-2-benzoylamino-o-crcsol, rose-coloured needles, 
m. p. 194*5°, which is also formed by the action of benzoyl chloride 
on an ethereal solution of 5-bromo-3-amino-o-cresol. Acetylation 
of 4-bromo-2-bcnzoylamino-o-cresol with sodium acetate and an 
excess of acetic anhydride gives 4-bromo-2-benzoylamino-o-tolyl 
acetate, m. p. 167° (see above). 

6-Bromo-4-nitro-m-cresol (cf. Raiford and Leavell, A., 1914, i, 
1064) is reduced to the corresponding amine hydrochloride which is 
converted by sodium acetate and acetic anhydride into 6-bromoA- 
acetylamino-m-tolyl acetate , colourless leaflets, m. p. 188°. The 
action of aqueous sodium hydroxide on the latter compound leads 
to the formation of 6-bromoA-acetylamino-ni-cresol, almost colour¬ 
less needles, in. p. 199° (decomp.), which is transformed by benzoyl 
chloride in the presence of sodium hydroxide into §-bromoA-benzoyl- 
amino-m-tolyl acetate , slender, colourless needles, m. p. 157—158°. 
The constitution of the latter substance is established by the 
observation that 6-bromo-4-amino-m-cresol is transformed by 
benzoyl chloride in dry ethereal solution into §-bromoA-benzoyl- 
amino-m-cresol , almost colourless leaflets, m. p. 223° (decomp.), 
which is converted by anhydrous sodium acetate and acetic 
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anhydride into 6-bromo-4-benzoylamino-m-tolyl acetate, identical 
with the product described above. H. W. 

Separation of Volatile Substances from Gases which are 
Absorbed with Difficulty. II. Use of Cresols. E. Berl 
and W. Schwebel (Z. angew. Cliem., 1922, 35, 189 — 192; cf. 
ibid., 1921, 34, 278, 369, 377).—Mixtures of cresol with ethyl ether, 
ethyl alcohol, and acetone give lower vapour tension values than 
the pure compounds; moreover, heat is developed when the sub¬ 
stances are mixed; it is therefore concluded that molecular com¬ 
pounds are formed. In the case, however, of benzene and carbon 
tetrachloride (and therefore of hydrocarbons and chlorinated hydro¬ 
carbons in general), no such reduction of vapour tension takes 
place. The formation of molecular compounds, as detected by 
vapour tension measurements, does not take place between anisole 
and ethyl ether, ethyl alcohol, and acetone. A. A. E. 

Formation of Additive Products between Cresols on the 
One Hand and Ethyl Ether, Ethyl Alcohol, Acetone, Benzene, 
etc., on the Other. C. and W. von Rechenberg (Z. angew. 
Chem., 1922, 35, 397—398).—As mixtures of cresols with ethyl 
ether, ethyl alcohol, acetone, carbon tetrachloride, benzene, and 
other volatile solvents, give perfectly smooth viscosity curves, 
which show no maxima, and the vapour-pressure curves likewise 
show no minima, the authors conclude that, contrary to the opinion 
of Berl and Schwebel (preceding abstract), no molecular additive 
compounds can be formed between these substances. G. F. M. 

Additive Products between Cresols and Alcohols, etc. 

E. Berl and W. Schwebel (Z. angew. Chem., 1922, 35, 398). — A 
reply to von Rechenberg (preceding abstract). 

The authors maintain their view that molecular compounds are 
actually formed between cresols and ethyl alcohol or ether, and 
acetone; a vapour-pressure minimum is not necessarily to be 
expected when molecular compounds are formed. Further, the 
formation of molecular compounds does not necessarily cause a 
maximum in the viscosity curve, as the viscosity of the compound 
may be less than that of its components. G. F. M. 

Chlorination of Quinol. Alfred Eckert and Rudolf 
Endler (J. jpr. Chem., 1922, [iij, 104, 81—84).—The chlorination 
of quinol in acetic acid yields a mixture of tetrachloroquinol, m. p. 
226°, and 2 : 3-dichloroquinol, m. p. 143—145°, and a small quantity 
of 2 : 5-dichloroquinol, m. p. 165—168°. By chlorination in chloro¬ 
form solution, 5 grams of 2 : 5-dichloroquinol may bo obtained 
from 10 grams of quinol. W. 0. K. 

Researches on Residual Affinity and Co-ordination. IX. 
Cobaltammine Salts of the Nitro-Dyes. Gilbert T. Morgan 
and Herbert Joseph Seymour King (T., 1922, 121, 1723 — 1729). 

The Precursor of Indian-yellow. K. Gorter (Bull. Jard . 
bot. Buitenzorg., 1922, [iii], 4, 260—267).—Euxanthogen, the sub¬ 
stance isolated by Wiechowsky from the leaves of Mangifera indica 
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(cf. van Scherpenberg, A., 1910, i, 321), is preferably named mangi¬ 
ferin. The author has confirmed Wiechowsky’s formula, C 19 H 18 O n , 
whence the substance is isomeric with euxanthic acid, to which it 
gives rise in the organism. The precursor is best prepared from 
the bark, which is first exhausted with light petroleum and then 
with 60% alcohol, the latter giving a yield of 2*5% on evaporation. 
The leaves yield somewhat less readily 1*7%. The substance 
forms thin, pale yellow needles, m. p. 271°, [a]g+32*8°; unlike 
euxanthic acid, the substance does not at once liberate carbon 
dioxide from sodium hydrogen carbonate solution, whence the author 
concludes that it contains no carboxyl group. Ferric chloride giv.es 
in alcoholic solution a green coloration. Fehling’s solution is 
reduced on prolonged heating, Bial’s reagent gives a green colour. 
Diazomothane yields a dimethyl ether, C 19 H 16 0 9 (0Me) 2 , m. p. 276°. 
Mangiferin crystallises from dilute alcohol with 3H 2 0, of which 
1H 2 0 is lost on exposure to air and the rest at 110° in a vacuum. 
It yields an amorphous hepta-acetyl derivative, C 19 H 11 0 11 (0Ac) 7 , 
m. p. about 150°. Euxanthic acid under the same conditions 
yields a crystalline tetra-acetyl derivative, C 19 H 12 O 10 (OAc) 4 , m. p. 
176°, although the substance contains six hydroxyl groups. After 
previous drying in a vacuum over sulphuric acid, this acetyl deriv¬ 
ative loses 1H 2 0 at 80° in a vacuum over phosphorus pentoxide, 

apparently from a non-acetylated grouping, C<Cq]j. The author 


I OH H I OH 
OCH-G—( 1 —CH-0—00 2 - 
H OH H 

-0- 

r IIO OH 


proposes for mangiferin 
(=euxanthogen) the an¬ 
nexed constitution. The 
transformation to eu¬ 
xanthic acid would take 
OH place by addition of a 
molecule of water at the 
ester grouping, rotation 


of the ring on the left through 180°, and elimination of water 


to form the y-pyrone ring. 


G. B. 


Additive Compounds of Gold Haloids with Benzyl 
Sulphide. George McPhail Smith (J. Amer. Chem. Soc ., 1922, 
44, 1769—1775).--The two compounds which are produced by the 
interaction of gold chloride with benzyl sulphide (Herrmann, A., 
1905, i, 733) are additive compounds of gold monochloride and 
gold dichloride, respectively, with benzyl sulphide. They are 
conjugated compounds, probably constituted as shown in the 

formulae, [ClAu . . . S(CH 2 Ph) 2 ] and |^J>Au . . . S(CH 2 Ph) 2 ]. 

Unlike the additive compounds with platinous chloride, 

Qj>Pt<^j^ 2 , which unite with further molecules of the organic 

sulphides to form interpolation compounds, such as [Pt,4SR 2 ]Cl 2 
(cf* Tschugaev and Bcnevolenski, A., 1913, i, 1149; Tschugaev 
and Kobljanski, A., 1913, i, 1149; Tschugaev and Chlopin, A., 
1914, i, 479), the conjugate compounds of gold mono- and di* 
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chlorides appear to be incapable of yielding interpolation com¬ 
pounds by the further addition of benzyl sulphide. Dichloro- 
gold-benzyl sulphide probably exists in chloroform solution as a 
solvate of the formula Cl 2 AuS(CH 2 Ph) 2 ,CHCl 3 . 

The compound Br 2 Au,S(CH 2 Ph) 2 , prismatic needles of a dark 
maroon colour, is prepared by extracting an aqueous solution of 
chloroauric and constant-boiling hydrobromic acids with ether and 
addition of benzyl sulphide to the ethereal extract. It is trans¬ 
formed when heated with alcohol into the compound BrAu,S(CH 2 Ph) 2 , 
long, colourless, transparent needles. The substance I 2 Au,S(CH 2 Ph) 2 , 
black, prismatic needles, is prepared similarly to the correspond¬ 
ing dibromo-compound; attempts to isolate the compound 
IAu,S(CH 2 Ph) 2 were not successful. The substance ClIAu,S(CH 2 Ph) 2 
is also described. H. W. 

Preparation of Symmetrical Aryl Alkyl Ethers. Farben- 
fabriken vorm. Friedr. Bayer & Co. (D.R.-P. 343930; from 
Chem. Zentr ., 1922, ii, 700).—Aryl alkyl haloids are heated with 
alkali hydroxides. Dibenzyl ether is prepared by heating benzyl 
chloride with potassium hydroxide at 180—200° or with sodium 
hydroxide at 90—120°. It is a colourless liquid with slight blue 
fluorescence, b. p. 285—290°. Ditolyl dimethyl ether has b. p. 
300—310°. The products have uses as solvents. G. W. R. 

The Solubility of the Alkali Salts of Benzoic and the 
Hydroxybenzoic Acids in Water. Nevil Vincent Si do wick 
and Elinor Katharine Ewbank (T., 1922, 121, 1844—1853). 

The Reaction of Organomagnesium Compounds on Nitriles. 
Action of Magnesium Methyl Bromide on Phenylacetonitrile. 

Alb. Rondoit {Bull. Soc chim . Bely, 1922, 31, 231 -241) — 
Magnesium methyl bromide acts in an analogous manner to metallic 
sodium on the nitrile, producing new substances from it by poly¬ 
merisation. Two of these have been obtained pure and examined. 
The chief product is a bimolecular polyineride, previously obtained 
by von Meyer (A., 1895, i, 582) as an oil, but now as crystals of 
m. p. 114*5—-115°. It is stated that crystallisation is hindered by 
traces of impurities. The terrnolecular polymeride differs from 
those previously prepared, and an attempt to investigate its struc¬ 
ture leads to the conclusion that it is 4 : 6-diamino-3 : 5-diphenyl- 
2-benzylpyridine (cf. Wedekind, A., 1911, i, 219). H. J. E. 

The Action of Acetic Anhydride on some Benzylidene- 
anthranilic Acids. V. J. B. Ekeley, E. C. Rogers, and 
Margaret Swisher ( J . Amer. Chem. Soc. t 1922, 44, 1756—1758).— 
In previous papers (A., 1912, i, 211; 1913, i, 395; 1914, i, 576; 
1915, i, 166), it has been shown that oxazine derivatives are pro¬ 
duced when acetic anhydride reacts with benzylideneanthranilic 
acids. The reaction has been extended further to a large ntnnber 
of aldehydes and appears to be of very general applicability. The 
acids are usually very readily prepared but, for some unexplained 
reason, the condensation of anthranilic acid with cuminol or 
p-naphtholaldehyde methyl ether could not be effected. Un- 
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expectedly, o-nitropiperonal gives two anthranilic acid derivatives 
which are convertible into different oxazines, thus indicating the 
possibility that o-nitropiperonal is in reality a mixture of two very 
similar nitration products. 

The following benzylideneanthranilic acids are obtained by 
mixing molecular proportions of the requisite aldehyde and 
anthranilic acid in concentrated alcoholic or benzene solution at 
0°. ^-Nitrosalicylideneanthranilic acid, orange-red needles, m. p. 
227°. 5-Nitrosalicylideneanthranilic acid , orange-red needles, m. p. 
270°. 2 : 4-Dinitrobenzylideneanthranilic acid, mustard-coloured 

prisms, m. p. 153°. m-Tolylideneanthranilic acid , orange-red 
crystals, m. p. 202*5°. p- Diethylaminobenzylideneanthranilic acid, 
red needles, m. p, 154°. Terephthalylideneanthranilic acid, yellow 
crystals, m. p. 300°. p-Ethoxybenzylideneanthranilic acid , yellow 
needles, m. p. 117°. o-Methoxybenzylideneanthranilic acid , yellow 
needles, m. p. 130°. p- Hydroxynaphthylideneanthranilic acid, 
orange crystals, m. p. 252°. 4- Methoxy-%-methylbenzylideneanthra- 
nilic acid , straw-coloured needles, m. p. 161°. 3 : 4-Dimethoxybenzyl- 
ideneanthranilic acid , pale yellow needles, m. p. 169°. o -Carboxy- 
benzylideneanthranilic acid , colourless crystals, m. p. 225°. Nitro- 
piperonylideneanthranilic acid (a-form), yellowish-brown crystals, 
m. p. 185° (decomp.). Nitropiperonylideneanthranilic acid (P-form), 
yellow crystals, m. p. 128°. 2:4: 5-Trimethoxybenzylideneanthranilic 
acid , orange-yellow crystals, m. p. 151°. p -Homosalicylidene- 
anthranilic acid , red needles, m. p. 209°. 

These acids yield the oxazine derivatives either by heating 
molecular proportions with acetic anhydride in xylene solution 
for several hours under a reflux condenser or by heating them 
with an excess of acetic anhydride and removing the excess by 
distillation. With terephthalylideneanthranilic acid, the reaction 
is effected in boiling nitrobenzene. The following individual sub¬ 
stances are described : 4- Acetyl-3-3'-nitro-2'-acetoxyphenyldihydro- 


colourless 


2 : 4-benzoxazine-l-one, C ft H d <C?5! V__ , , 

6 4 NAc-CH-C 6 H 3 (0Ac)N 0 2 ’ 
crystals, m. p. 190°. 4-Acetyl-%-5'-nitro-2'-acetoxyphenyldihydro- 
2 : 4-benzoxazine-l-one, colourless crystals, m. p. 178°. 4 -Acetyl- 

3- 2' : 4' -dinitrophenyldihydro-2 : 4-benzoxazine-l-one, straw-coloured 

crystals, m. p. 110°. 4 - A cetyl - 3 - 2' - acetoxy-4' - methoxyphenyldihydro- 
2 : 4-benzoxazine-l-one, colourless crystals, m. p. 156°. 4 -Acetyl- 

Z-p-diethylaminophenyldihydro-2 : 4-benzoxazine -1 -one, colourless crys¬ 
tals, m. p. 170°. 4-Acetyl-3-p-phenylenebisdihydro-2 : 4-benzoxazine- 
1-one, colourless crystals, m. p. 267°. 4-Acetyl-3-p-ethoxyphenyl - 
dihydro-2 : 4-benzoxazine-l-one, colourless crystals, m. p. 182°. 

4- Acetyl-%-o-methoocyphenyldihydro-2 : 4-benzoxazine-l-one, colourless 

crystals, m. p. 178°. 4-Acetyl-3-$-acetoxynaphthyldihydro-2 : 4- 
benzoxazine- 1 -one, colourless crystals, m. p. 198°. 4-Acetyl-3-p- 
methoxy-m-tolyldihydro-2 : 4-benzoxazine- 1 -one, colourless crystals, 
m. p. 128°. 4-Acetyl-3-mp-dimethoxyphenyldihydro-2 : 4 -benzoxazinc- 
1 -one, colourless crystals, m. p. 183°. 4-Acetyl-^-o-carboxyphenyl- 

dihydro-2 : 4-benzoxazine-l-one, colourless crystals, m. p. 134°. 

4-Acetyl-3-nitro-3 ': 4'-methylenedioxyphenyldihydro-2 : 4-benzoxazine- 



I. &3ff 


ABSTRACTS OP CHEMICAL PAPERS* 


1 -one (a-form), brownish-yellow crystals, m. p. 206°. 4-Ace£yZ-3- 
nitro- 3': 4'-methylenedioxyphenyldihydro-2 : 4-benzoxazine -1 -one (In¬ 
form), colourless crystals, m. p. 165°* 4- Acetyl-2 : 4 : 5-trimeth- 

oxyphenyldihydro-2 : 4-benzoxazine-1-one, colourless crystals, m. p. 
135°. 4-Acetyl^-o-acetoxy-p-tolyldihydro-2 : 4-benzoxazine-l-one, col¬ 
ourless crystals, m. p. 166°. H. W. 

Researches on Residual Affinity and Co-ordination. X. 
Salicylatotetramminocobaltic Salts and the Constitution of 
Oxonium Compounds. Gilbert T. Morgan and J. D. Main 
Smith (T., 1922, 121, 1956—1971). 

New Synthesis of isoFerulic Acid [3-Hydroxy-4-methoxy- 
cinnamic Acid], F. Mauthner (J. pr. Chem., 1922, fii], 104, 
132—136).—3-Nitro-4-methoxycinnamic acid was prepared accord¬ 
ing to the instructions of Einhorn and Grabfield (A., 1888, 477), 
and found to melt at 248—249°, not 140°, as given by these authors. 
On reduction with ferrous sulphate and ammonia it yields 3 -amino- 
4-methoxycinnamic acid , light, yellow crystals, m. p. 179—180°, 
which forms a diazo-compound, from which on boiling with dilute 
copper sulphate solution ?soferulic acid, m. p. 228°, is obtained. 

^oVanillin, prepared from protocatechualdehyde by partial 
methylation, condenses with malonic acid in presence of acetic 
acid, and at the same time carbon dioxide is eliminated and iso - 
ferulic acid formed. W. 0. K. 

Formation and Properties of Fluorescein. O. Fischer and 
Martin Bollmann (J. pr. Chem ., 1922, [ii], 104, 123—131).—In 
fluorescein as ordinarily prepared there is at most only traces 
of resorcinolphthalein, a fact no doubt due to the instability of 
this compound at the temperature of the reaction. In presence of 
boric acid, however, the more stable boric acid ester is formed, 
and fair yields of resorcinolphthalein, nearly colourless crystals, 
m. p. 208—209°, are obtained ( monoacetyl derivative, colourless 
needles, m. p. 161°) This forms a hydrochloride , C 20 H 12 O 6 ,HCl, 
reddish-yellow leaflets, on passing hydrogen chloride into its 
ethereal solution, or on boiling with concentrated hydrochloric 
acid and then adding alcohol. This compound is useful in separ¬ 
ating the fluorescein formed from the resorcinolphthalein. The 
hydrobromide , small leaflets, and hydroiodide , stellar aggregates of 
dark red needles, are formed in like manner. Fluorescein forms 
two mono- and two di-methyl ethers, one of each being coloured 
and one of each colourless. These yield the following salts : 
coloured monomethyl ether : hydrochloride , prisms, m. p. 242° 
(decomp.), hydrobromide ; colourless monomethyl ether: hydro - 
chloride, dark yellow leaflets, decomp. 170—173°, hydrobromide , 
yellow needles, in tufts; coloured dimethyl ether : hydrochloride , 
yellowish-red tufts of needles, decomp. 114°; hydrobromide , orange- 
red leaflets in bunches, decomp. 172°; colourless dimethyl ether : 
hydrochloride , dark coloured needles losing their colour at 140°; 
hydrobromide , orange leaflets, decomp. 92°, sulphate, reddish- 
yellow, microscopic prisms, m. p. 212°* W. O* K, 
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Camphene*-efd-sec. -carboxylic Acids [1 : l-Dimethyl-6- 
methylene-(l : 2 : 2)dicf/cioheptane-3-carboxyIic Acid], their 
Preparation from Bornylene-epi-carboxylic Acid, and their 
Transformation into «ec.-(3-Hydroxycamphane-epi-carb- 
oxylic Acid [2-Hydroxy-3-methyl-meso-dimethyl- (1 : 2 : 2)di- 
c^cloheptanecarboxylic Acid] and 3-Hydroxycamphane-ept- 
carboxylic Acid [4-Hydroxy-3-methyl-me«o-dimethyl-(l:2:2)- 
di-c|fcloheptanecarboxylic Acid] (o- and p-Borneolcarboxylic 
Acids). J. Bredt (J. pr. Chem., 1922, [ii], 104, 1—27; cf. 
Bredt and Sandkuhl, A., 1909, i, 498). —It has been previously 
suggested (loc. cit.) that by intcrmolecular change, two camphenc- 
carboxylic acids, (II) and (III), should be obtained from bomylene- 
carboxylic acid (I). The acid (II) has already been obtained as 
its isomeric lactone, and (III) is now prepared for the first time. 

The tertiary hydrobromide of camphene-ejn-sec.-carboxylic acid, 
m. p. 157° (previously known as a-hydrobromobornylenecarboxylic 
acid), is obtained by acting on bornylenecarboxylic acid with 
fuming aqueous hydrogen bromide, and this on treatment with 
alkali readily yields the tertiary hydroxy-acid, m. p. 176° (loc. 
cit.). This acid on dry distillation under reduced pressure, or on 
steam distillation, yields an acid, m. p. 76—77°. The same acid 
may be obtained directly from the hydrobromide by distilling in 
steam, or better, by warming with quinoline. This acid proves 
to be camphene-epi-sec.-carboxylic acid , b. p. 156—157°/13—14 
mm., 132—133°/4 mm., 114°/1 mm. It crystallises from acetone 
or alcohol in plates. Treatment with hydrogen bromide yields 
the hydro bromide, m. p. 157°, from which the hydroxy-acid, 
m. p. 176°, and camphenecarboxylic acid, m. p. 76—77°, can again 
be obtained. With hydrogen bromide dissolved in acetic acid like¬ 
wise, camphenecarboxylic acid hydrobromide is formed and no 
isomerisation to bornylenecarboxylic acid takes place. It forms a 
silver salt, C n H 16 02 Ag, small leaflets, not hygroscopic, an ethyl 
ester, b. p. 121—126°/15 mm., 128—130°/22 mm., [a] D +4*04°, 
n\y\ 1*47604. On treatment with mercuric acetate, a white 
precipitate soon separates, C^H^OgHg, indicating a terminal 

-CUCH 2 group (Balbiano’s reaction). It is oxidised by perman¬ 
ganate to carboxycamphenecamphoric acid (IV), nodular crystals, m. p. 
234—236°. The anhydride of camphenecarboxylic acid is formed 
on treating the hydroxy-acid, m. p. 176°, with boiling acetic 
anhydride. It is a liquid, C 22 H 30 O 8 , b. p. 260—270°/13—15 mm. 

Camphenecarboxylic acid on treatment with acetic acid and a 
few drops of sulphuric acid yields a product which is separated 
by fractional distillation into a higher and a lower boiling fraction. 
Ftom the lower boiling fraction has been separated p-borneol- 
carboxylolactone (d + Z)-bornylene carboxylic acid, and an 
unsaturated acid apparently isomeric with bornylenecarboxylic 
acid. The higher boiling fraction consists of acetyl-b-hydroxy- 
camphane-epi-carboxylic acid (acetyl bomeol-p-carboxylic acid), water- 
clear, prismatic crystals, m. p. 159°; on hydrolysis with potassium 
hydroxide solution, the above-mentioned bomeoUp-carboxylic acid 
(V), leaflets, m. p. 180—181°, is obtained, and (d+l)-sec.-p-enrfo- 
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acetoxycamphane-epi-carlloxylic acid [ (d+1) - acetylisoborneol - o - carb¬ 
oxylic acid], hard, glistening prisms, m. p. 116°, yielding (d+l)-iso- 
borneol-o-carboxylic acid (VI), small leaflets, m. p. 172°, on hydrolysis. 
With permanganate, bomeol^-carboxylic acid is oxidised to 
8- ketocamphane-epi-carboxylic acid (p-camphocarboxylic acid) (VII), 
tufted needles, m. p. 133—134°, whereas (rf-f/)-?sobomeol-o-carb- 
oxylic acid is unchanged, but is oxidised by nitric acid to camphoric 
acid. It is converted by acetic anhydride into (d+()-bornylene 
ept-carboxylic acid, m. p. 110—111°, which is also formed on dry 
distillation of (d+l)-acetyli’soborneol-o-carboxylic acid. 


CH 2 -CH—CH-COoH CH — CH—CH-C0 2 H CH 2 —CH—CH*C0 2 H 


OMe, 


CH 2 -CMe--CH 


CMc, 


(I.) 


CH— 

ch 2 :c 


ch 


CMe, 


CH- 


"CH» 


(II.) 


C0 2 H-CMe 2 -CH—CH-C0 2 H 

6h 2 

C0,H-CH—CH 2 
(IV.) 


c:ch 2 

(in.) 


ch 2 —ch-ch-co 2 h 

CMe 2 

OH-CH—CMe-CH, 

(V.) 


CH 2 —CH—C(0H)’C0 2 H 
CMe 2 

CH 2 —CMe-CH 2 
(VI.) 


CH 2 —CH—CH-C0 2 H 
(JMc 2 

CO-CMe-CH 2 

(VII.) 


W. O. K. 


Tropinonecarboxylic Acid Esters. R. Willstatter, O. 
Wolfes, and H. Maeder (U.S. Pat. 1419091).—Succindialde- 
hyde is condensed with the mono-calcium salt of ethyl acetone- 
dicarboxylate and methylamine. The tropinone ester formed 
is an oily substance which hardens when exposed to air and takes 
up 2 mols. of water; m. p. 62—63° ( picrate , m. p. 133—135°). 

Chemical Abstracts. 

Tropinonecarboxylic Acid Esters. O. Wolfes and H. 
Maeder (U.S. Pat. 1419092).—An aqueous solution of succin- 
dialdehyde is added to a solution of an acetoacetic ester, alkali, 
and methylamine and the reaction product shaken with chloro¬ 
form; the chloroform solution thus obtained is extracted with 
dilute sulphuric acid to obtain (on adding soda and extracting 
faith chloroform) a tropinonecarboxylic acid ethyl ester, an oily 
substance which solidifies on exposure to the air for some time. 

Chemical Abstracts. 

Reduction of Acid Chlorides to Aldehydes by Means of 
Nickel Catalysts. H. Schliewiensky (Z. angew . CJhem ., 1922, 
35, 483).—The preparation of aldehydes from acid chlorides by 
means of hydrogen in the presence of Kelber’s nickel catalyst 
(A., 1917, ii, 215) has been described by Rosenmund (A., 1918, 
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i, 300). Tile author's attempts to repeat the preparation of benz- 
aldehyde according to these directions have been unsuccessful. 
The reaction could not be effected in the presence of catalysts 
prepared from freshly precipitated basic nickel carbonate which 
was (a) ignited while moist in air to the oxide and subsequently 
reduced by hydrogen in an electric furnace at 310—320°, (6) directly 
heated in the tube at 310—320° and subsequently reduced at the 
same temperature, and (c) dried at 100° in air and then ignited 
and reduced in hydrogen at 310—320°. Failure cannot be attributed 
to inactivity of the catalyst which rapidly caused the hydrogenation 
of fats. H. W. 

Reduction of Acid Chlorides to Aldehydes by Means of 
Nickel Catalysts. K. W. Rosenmund (Z. angew. Chem ., 1922, 
35, 483).—In reply to Schliewiensky (preceding abstract), it is 
pointed out that attention has already been directed (A., 1918, 
i, 300) to the variability in the behaviour of palladium and nickel 
as catalysts in the conversion of acid chlorides into aldehydes by 
hydrogen. A trustworthy procedure has been given in the case 
of palladium (Rosenmund and Zetzsche, A., 1921, ii, 320); a 
modified method will be published in the case of nickel. H. W. 

iV- Oximino-ethers. II. iV-Aryl Ethers of 2:4- and 
2; 6-Dinitrobenzaldoximes. Fred Barrow, Evan Dalton 
Griffiths, and Edward Bloom (T., 1922, 121, 1713—1717). 

The Action of Sodium Methoxide and its Homologues on 
Benzophenone Chloride and Benzylidene Chloride. III. 

John Edwin Mackenzie (T., 1922, 121, 1695—1699). 

Piperitone. IV. The Interaction of dl-Piperitone and 
Semicarbazide, and the Isolation of Pure rff-Piperitone. 

John Read and Henry George Smith (T., 1922, 121, 1863— 
1872). 

A New Organic Acid (Kojic Acid) Formed by Aspergillus 
oryzae. Teijiro Yabuta (J. Chem. Soc . Tokyo , 1916, 37, 1185— 
1233, 1234—1269).—The substance is not only present in the 
organism, but is also formed abundantly when the latter is grown 
on steamed rice (“ Koji ”) or in a 10% solution of dextrose with 
salts; in the latter case, one-tenth of the dextrose is converted 
according to the equation C 6 H 12 0 6 +0=C 6 H 6 0 4 +3H 2 0. The 
formula originally given (A., 1913, i, 180) must be halved, as the 
result of molecular weight determinations. Kojic acid thus differs 
by one oxygen atom from maltol, which is formed from carbo¬ 
hydrates on distillation (A., 1910, i, 719). Both substances arc 
3-hydroxy-y-pyroncs and give with ferric chloride a coloration 
similar to that given by salicylic acid; kojic acid gives this reaction 
even at 1 : 200,000. The acid forms colourless, anhydrous needles, 
m. p. 152°, subliming in a high vacuum without change, readily 
soluble in water, alcohol, or ethyl acetate, less soluble in ether, 
chloroform, or pyridine, scarcely at all soluble in most other 
solvents. The acid is precipitated by carbon dioxide from con¬ 
centrated solutions of its sodium salt. It gives a red coloration 
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with jp-diazobenzenestflphonic acid, and reduces Fettling’s alid 
ammoniacal silver solutions. The copper salt, (0 6 H 6 0 4 ) 2 Cu, is 
the most characteristic of several crystalline salts, and is employed 
in the isolation of the substance. The barium salt has the com¬ 
position (C 6 H 5 0 4 ) 2 Ba,2C 6 H 6 0 4 ; the calcium and strontium salts 
have a similar composition, -f-4H 2 0. The diacetyl derivative, 
C 6 H 4 0 2 (0 Ac) 2 , m. p. 102°, the dibenzoyl derivative, m. p. 136°, 
the diphenylcarbamate , C 6 H 4 0 2 (0*C0*NHPh) 2 , m. p. 170°, and 
the monobenzoyl derivative, C 6 H 5 0 3 (0Bz), m. p. 135°, have been 
prepared, the latter by benzoyl chloride acting on the substance 
suspended in ether. The dimethyl ether, C 6 H 4 0 2 (0Me) 2 , prepared 
by diazomethane or methyl sulphate, m. p. 90°, is hydrolysed by 
boiling barium hydroxide solution into equimolecular proportions 
of formic acid, methoxyacetic acid, and methoxyacetone (acetyl- 
carbinyl methyl ether). Ammonia transforms kojic acid into 
a base , C 8 H n 0 3 N, probably the dimethyl ether of a hydroxy- 
methyl-hydroxy-y-pyridonc (comenamic alcohol?). This base was 
isolated as the hydrochloride , m. p. 180—181°, the picratc , m. p. 
177°, and the platinichloride , m. p. 172°. The above facts suggest 
that kojic acid has either of the following constitutions : 


(I.) 


hc-o-o.ch 2 .oh or n) hc-o-u-ch 2 -oh 

HOCO-C-OH HO-OCOCH 


In the case of maltol, Peratoner and Tamburello (A., 1905, 
i, 807) decided between similar alternatives in favour of a formula 
analogous to I, and Peratoner and Palazzo (A., 1905, i, 806) 
assigned to comenic acid a constitution of the second type, because 
the latter does, and maltol does not, react with benzenediazonium 
acetate or amyl nitrite (only compounds of the second type can 
tautomerically furnish the # CH 2 ‘CO* grouping necessary for these 
condensations). Since kojic acid forms with benzenediazonium 
acetate a benzeneazo- derivative, C 12 H 10 O 4 N 2 ,H 2 O, m. p. (in sealed 
tube) 146—147°, the author considers that it is constituted accord¬ 
ing to formula II, so that it would be 3-hydroxy-6-hydroxy- 
methyl-y-pyrone, the alcohol corresponding with comenic acid. 
Various unsuccessful attempts at the conversion of kojic acid into 
known pyrone and pyridone compounds were made by oxidation and 
reduction. 

Bromine water yields monobromokojic acid , C 6 H 5 0 4 Br, m. p. 
159—160°, furnishing a copper salt, (C 6 H 4 0 4 Br) 2 Cu, ana with lead 
acetate and nitrate double salts of the compositions 
C 6 H 5 0 4 Br-Pb‘C 2 H 3 0. 

and C 6 H 3 0 4 Br*Pb # N0 3 . It yields a diacetyl derivative, 
C 6 H 4 0 2 Br(0Ac) 2 , 

m. p. 94—95°, and a dibenzoyl derivative, C 6 H 4 0 2 Br(0Bz) 2 , m. p. 
133—134°. It is converted by barium hydroxide in poor yield 
into hydroxykojic acid , C 6 H 6 0 6 ,JH 2 0, which gives with ferric 
chloride a transitory green or, in the presence of sodium acetate, 
a purple coloration. Hydroxykojic acid is probably 2:3-dihydroxy- 
6-hydroxymethyl-y-pyrone and yields an amorphous copper salt, 
G 6 H 4 0 5 Cu. When the lead double salt of bromokojic and acetio 
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acid (above) is treated with hydrogen sulphide, a sulphide, 
(C«H b 0 4 )oS, m. p. 210—212°, results. (Cf. also, for maltol, A., 
1894, i, 270; 1895, i, 80, and for tsomaltol, A., 1910, i, 544; further, 
BriU, A., 1916, i* 876.) G. B. 


Highly Condensed Derivatives of Xanthone. Alfred 
Eckert and Gertrud Endler (/. pr. Chem., 1922, [ii], 104, 91— 
101).—Corresponding with anthraquinone, a raesonaphthobi- 
anthrone is known (Scholl, A., 1910, i, 494). The analogous meao- 
naphthodixanthylene is now described. 

2 : 5-Dichlorophenol and o-chlorobenzoic acid are condensed by 
boiling methyl alcoholic potash in presence of copper powder to 
form o-2: 5-dichlorophenoxybenzoic acid , a white, crystalline 
powder, m. p. 120—124°. Sulphuric acid converts this compound 
into 1 :4 -dichloroxanthone, long, colourless needles, m. p. 159— 
161°, which, when boiled with methyl alcoholic potash under a 
reflux condenser yields 4-chloro-l-methoxyxanthone, yellow needles, 
m. p. 156—158°. Aluminium chloride removes the methyl group 
from this, with the formation of 4:-chloro-l-hydroxyxanthone , long, 
yellow needles, m. p. 156°. By treating 1 :4-dichloroxanthone 
with copper powder in boiling naphthalene, 4 : 4' -dichloro-l : 1'- 
dixanthonoyl , long, colourless needles, m. p. 290°, is obtained, 
and this compound, on reduction with zinc dust in alcoholic potash, 
yields a pinacone, with the formula (I), yellow crystals, m. p. 276— 
278°. This substance can be very easily oxidised back to dichloro- 
dixanthonoyl with chromic acid. On further reduction with 
red phosphorus and hydrogen iodide, it yields mesobenzdixanthylene, 
golden-yellow plates, m. p. 236—237°. This substance on oxid¬ 
ation with chromic acid yields dixanthonoyl, and when heated 
at 140—150° with aluminium chloride loses two atoms of hydrogen 
to form mmonaphthodixanthylene , yellow needles, m. p. 140— 
150° (II). It has not been found possible to carry out this last 
change by illuminating a solution of mesobenzdixanthylene in 
acetic acid. 


Cl O 



O 



a 


A/SA 


(ii.) 


W. O. K. 


Preparation of Benzanthrone Derivatives. British Dye¬ 
stuffs Corporation, Limited, Arthur George Perkin, and 
George Douglas Spencer (Brit. Pat. 183351).— Hydroxybenz- 
anthrone is obtained by heating a mixture of benzanthrone (50 
parts), anthraquinone (50 parts), alkali hydroxide (300 parts), 
water (75 parts), and sodium chlorate or sodium nitrate (35 parts) 
VOL. OXXTL i. II 
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in an autoclave slowly at 250° and then maintaining the temperature 
during three hours between 250° and 265°. The product is digested 
with boiling water, and anthraquinone removed by filtration. 
Hydroxybenzanthrone is precipitated from the filtrate by carbonic 
acid or a stronger acid. 

Aminobenzanthrone is prepared by gradually heating a mixture 
of hydroxybenzanthrone (25 parts) and ammonia (a 0*880, 500 
parts) in an autoclave at 200 ° and subsequently maintaining the 
temperature at 220—230° during seven hours. The product is 
diluted with water and filtered, whereby aminobenzanthrone is 
isolated as dull red crystals; unchanged hydroxybenzanthrone 
can be recovered by acidification of the filtrate. H. W. 

Introduction of Arylamino-groups into Aminoanthra- 
quinones. Badische Anilin & Soda-Fabrik (Ft. Pat. 
526686 ; Brit. Pat. 171292; Swiss Pat. 90480; from Chem . Zentr ., 
1922, ii, 639).—Aminoanthraquinones or their substituted deriv¬ 
atives are treated with metallic compounds of primary aromatic 
amines, or with such metals or metallic compounds, especially 
metallic amides, which give with amines metallic arylamine com¬ 
pounds, in the presence of weak oxidising agents such as air. For 
example, by heating l-amino-2-methylanthraquinone with sod- 
amide, or with sodium, magnesium, or aluminium anilides, 
1 -amino-4-anilino-2-methylanthraquinone is obtained. 1 -Amino- 
2-methylanthraquinone and sodium p-toluidide similarly give 
l-amiwA-j)4oluidino-2-methy1anthraquinoiie, lustrous, metallic, dark 
violet prisms, m. p. 266°. Other compounds similarly prepared 
are the following, s-1 :4-Dianilinoanthraquinone, lustrous, 
metallic, violet needles, m. p. 217°; 5-1 ; 4-Di-p-toluidinoanthra- 
quinone; l-amino-2-anilinoanthraquinone (?), violet, lustrous 
needles, m. p. 239°; l-aminoA-anilinoanthraquinone, m. p. 192°; 
amino-p-toluidinoanthraquinone, m. p. 253°; amino-o-toluidino - 
anthraquinone , m. p. 206°; 5-dianilinoanthraquinone, violet needles 
with slight metallic lustre, m. p. 152°; anthraquinonedihydro - 
5-phenylphenazine, m. p. 233° (cf. A., 1921, i, 274); diaminophenyl - 
aminoanthraquinone, dark violet crystals. G. W. R. 

Preparation of l-Amino-2-anthraquinone Aldehyde. 

Leopold Cassella & Co., (D.R.-P. 346188 and Swiss Pat. 
73683; from Chem. Zentr., 1922, ii, 638).—The condensation 
products obtained by heating l-amino- 2 -methylanthraquinone 
with aromatic nitro-compounds, with or without addition of 
primary aromatic amines in the presence of alkalis, are treated 
with acids. The condensation product of the composition 

C 6 H 4 < C 0 Q>C 6 H 2 (NH 2 ) 1 *(CH!N-Aryl ) 2 obtained by the action of 

l-amino- 2 -methylanthraquinone on nitrobenzene in the presence 
of potassium carbonate or on P-naphthylamine in the presence of 
nitrobenzene, is heated with sulphurio acid or with acetic acid 
and strong hydroohlorio acid. The 1 -aminoanthraquin(me-2-aide- 

Kyde thus obtained, C 6 H 4 <qq^>C 6 H 2 (NH 3 ) , CHO, forms lustrous, 
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metallic, red crystals, m. p. 231—233°. The solution in strong 
sulphuric acid gives a diazo-compound with sodium nitrite. When 
heated with primary amines, it gives an azomethine. G. W. R. 

Picolinoylaminoanthraquinones. E. de Barry Barnett 
(Chem, News , 1922, 125, 143—144).— l-Piwlinoylaminoanthra- 
quinone , C^H^C^Ng, a dark yellow, crystalline powder, m. p. 
282—284° (decomp.), is prepared by the action of crude picolinoyl 
chloride on a solution of 1-aminoanthraquinone in tetrachloro- 
ethane. On alkaline reduction, it forms a red vat-dye, but the action 
takes place slowly and with considerable difficulty. 2 -Picolinoyl- 
aminoanthraquiiwne forms almost colourless crystals, m. p. 257— 
258°. The compounds could not be caused to react with alkyl 
haloid with the formation of soluble, quaternary (pyridinium) 
salts. H. W. 


Anthraquinone Derivatives. K. Wilke (U.S. Pat. 1417875). 
—By the action of fuming sulphuric acid on l-nitro-2-alkylanthra- 
quinones, products are formed which are insoluble in alkalis and 
are good starting materials for the manufacture of dyes. Con¬ 
ducting the reaction with exclusion of air gives products of greater 
purity. Elimination of the elements of water occurs between the 
nitro- and alkyl-group with formation of new i-sooxazole derivatives 
of anthraquinone. l-Nitro-2-methylanthraquinone yields 1 : 2- 
anthraquinoneisooxazole , m. p. about 250° (decomp.). 1 : 5-Di- 
nitro-2-methylanthraquinone yields greenish-yellow crystals of 
o-nitro -1 : 2-anthraquinoneisooxazole. l-Nitro-2-ethylanthraquin- 
one yields 1 : 2-anthraquinonemeihylisooxazole , coarse, dark brown 
crystals, m. p. about 210°. l-Nitro-2-methyl-5 : 6 : 7 : 8-tetra- 
chloroanthraquinone yields 5:6:7: S-tetrachloro-l : 2-anthraquin- 
onemooxazole , a greenish-yellow powder, m. p. about 242° (decomp.). 

Chemical Abstracts. 


Preparation of Camphene Hydrochloride. Chemische 
Fabrik auf Aktien (vorm. E. Schering) (D.R.-P. 348484; from 
Chem. Zentr ., 1922, ii, 699—700).—Camphene is treated, in the 
presence of a suitable diluent, with hydrogen chloride at low tem- 
CH -CH-CM peratures. The hydrochloride (formula annexed) 
2 Q ‘ ? thus obtained forms branched snow-white crystals, 

m. p. 125—127°. It has a strong odour similar to 
that of menthol, but quite distinct from that of 
pinene hydrochloride and isobornyl chloride. It 
is unstable and readily loses hydrogen chloride, which results in 
the gradual formation of isobornyl chloride. This transformation 
takes place more quickly in the presence of acids. By shaking 
camphene hydrochloride with water, camphene hydrate is formed 
in quantitative yield. The reaction takes place more quickly in 
the presence of alkalis. G. W. R. 


6h 2 

CH 2 -6h-CMcC1 


The Bomeol obtained from the Magnesium Compound of 
Pinene Hydrochloride. G. Vavon and A. L. Bebton ( Compt. 
rend., 1922, 175, 369—372).—Pinene hydrochloride when treated with 

ll* 
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Grignard’s reagent and then oxidised yields a mixture of bomeol 
and tsobomeol in different proportions depending on the tem¬ 
perature of oxidation. The authors state that their experiments 
yield no evidence as to the stage at which the formation of two 
isomerides takes place and suggest the possibility of the existence 
of isomerides in the pinene hydrochloride. H. J. E. 


Phenylcamphenol. A. M. Nordstr6m (Hyllningsskrift tilld - 
gnad Ossian Aschan, 1920, 129—133).—Magnesium phenyl bromide 
and camphenol yield a viscid, oily substance, phenylcamphenol, 
b. p. 106—167°/15 mm., df 1-0620, rag 1-55085, and a little diphenyl. 
Elimination of water yields a compound , probably of the annexed 
constitution, df 1-0002, rag 1-54679. It does not 
form a nitrosochloride, but treatment with formic 
acid yields phenylapobomyl formate, a viscid oil, 
b. p. 183-5—185°/18 mm., df 1-0801, rag 1-53461, 
by hydrolysis of the ester, of which there are 


/GEL — 
^Ph—CMe. 


“CEL 

i 

•CH 

CH* 


obtained phenylapobomeol, b. p. 164-5—166°/7 mm., df 1-0583, rag 
1-55160, and an acid crystallising in fine needles, m. p. 164°. Phenvl- 
opobomeol on oxidation yields phenylapocamphor, b. p. 185—187°/20 
mm., df 1-0716, n \? 1-55228 (semicarbazone, m. p. 214°); the 
latter on oxidation gives phenylopocamphoric acid, lustrous scales, 
m. p. 205° (anhydride, m. p. 118—119°; diethyl ester, b. p. 200— 
201 o /7 mm., df 1-7028, rag 1-50596). Phenylopoborneol yields, 
according to Chugaev, phenylqpobornylene, b. p. 135°/13 mm., 
df 0-9907, n $ 1-54466 (nitrosochloride, m. p. 164°) and a substance, 
b. p. 70—74°/8 mm., df 0-9108, rag 1-53619, which on oxidation 
gives benzyl alcohol and a ketone (semicarbazone, m. p. 199°). 

Chemical Abstracts. 


Action of Sulphur and Sulphur Compounds on Terpenes. 

P. P. Budnikov and E. A. Schilov (Bull. Inst. Polyt. Ivanovo- 
Voznesensk, 1921, 4, 110—112).—When terpenes, b. p. 155—160°, 
are subjected to prolonged boiling with sulphur in a reflux apparatus 
and in an atmosphere of carbon dioxide, hydrogen sulphide and 
other gaseous products are formed together with a reddish-brown, 
oily liquid having a characteristic, acrid odour. Fractional dis¬ 
tillation of this liquid at either ordinary or reduced pressure yields 
a number of products which all contain sulphur and form pre¬ 
cipitates when treated with alcoholic solutions of mercuric chloride, 
auric chloride, and lead acetate. The mercury compound gradually 
decomposes with formation of mercuric sulphide and a red, oily 
liquid when boiled with water, and yields a distillate free from 
sulphur, but containing chlorine, when distilled in a current of 
steam. Hydrogen sulphide is also liberated when the fractions 
of the original product are treated with strong acids. Similar 
sulphur-containing products, giving precipitates with some of the 
heavy metal salts, are obtained when terpenes are treated with 
hydrogen sulphide under the conditions mentioned above. 

Sulphur probably unites with terpenes at the double linking, 
giving a compound of the formula 
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yCMe-CH-\ S—CMe-CH-\ 

| CMe 2 yCH 2 or | | CMe 2 X CH 2 . 

x ch-ch 2 -ch- s— GH-CH 2 -0H—' / 

In the compound formed with mercuric chloride, the latter probably 
unites with the sulphur, the subsequent decomposition by steam 
being represented by the equation : 

CLjHgS^ | CMe, X OH 2 -* HgS + CHC1 X 6Me 2 \iH 2 

^CH-cHjj-CH--^ x ch 2 — bn-' 

T. H. P. 

The Composition of Beechnut Oil (Oleum fugi sylvaticce). 

A. Heiduschka and P. Roser (J. pr. Chem., 1922, [li], 104, 137— 
160).—An exhaustive analysis shows the presence in this oil of 
0*39% of a-linolenic acid, 9*19% of oc-linolic acid, 76*69% of oleic 
acid, 4*88% of palmitic acid, 3*45% of stearic acid, and 0*82% 
of material which could not be saponified and was essentially 
phytosterol. W. 0. K. 

The Essential Oil from Inchi Grass (Cympopogan Ccesius , 
Stapf.). K. L. Motjdgill and K. R. Krishna Iyer (Perf. and 
Essent. Oil Rec., 1922, 13, 292—295).—The constants for this oil 
(yield, 0*8%) are: df 0*9187; ri» 1*484; [a]» -38*9°; acid 
number, 1*7; saponification number, 5*6; acetyl number, 120; 
percentage of aldehydes (Bennett’s hydroxylamine method), 4*2. 
The oil is not identical with any of the known commercial oils 
from allied grasses, and may be used as a substitute for palmarosa 
oil, which it resembles in odour. It contains Z-bomeol, Z-camphene, 
Z-limonene, Z-terpineol, and unidentified sesquiterpene constituents. 

H. C. R. 

Essential Oil of Juniper from Cyrenaica. V. Massera 
(. Riv . ltal. ess . profumi , 1922, 4, 23—24; irom Chem. Zentr ., 1922, 
i, 1079).—A sample of essential oil of juniper from Cyrenaica had 
d lb 0*8715; [a]p+6 0 ; 1*4732; acid number, 0*54; esterification 

number, 4*91; acetyl number, 11*92. a-Pinene and cadinene were 
present. A sample from another locality had similar properties. 

G. W. R. 

Empirical and Structural Composition of Natural and 
Synthetic Caoutchouc. P. Kirchrof (Roll. Chem . Beihefte , 
1922, 16, 47—87).—A critical discussion in which the author by 
means of an examination of the analytical data of Harries and his 
co-workers attempts to show that Para caoutchouc has the empirical 
formula C 10 H 17 . The African Congo caoutchouc has, like the 
synthetic isoprene and piperylene caoutchouc, the formula C 10 H 16 , 
which has been generally accepted for all forms of caoutchouc. 
These formulae are in keeping with the behaviour df these substances 
during ozonisation and oxozonisation. Because of this new formula 
for Para caoutchouc, it must have a constitution different from 

11*2 
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that put forward by Harries. The Para caoutchouc hydrocarbon 
must have an open chain in which the group 

=CH-CH 2 —CH 2 —CMe= 

must appear, but in which other groups must also exist, as 
shown by the appearance of formic, carbonic, and succinic 
acids during the decomposition of the ozonide. Here, in part, is 
the difference between Para caoutchouc and synthetic isoprene 
caoutchouc. An attempt is made to build up structural formulae 
which shall represent the quantitative relationships of the ozonide 
decomposition, the depolymerisation in solution and the decom¬ 
position on distillation in a vacuum. Since the purely chemical 
structural formula is insufficient to represent both the chemical 
and physico-chemical facts, the author has advanced a spacial 
formula which, it is claimed, explains the colloidal, physico-chemical, 
and chemical properties of caoutchouc. J. F. S. 

Anemonins. Yasuhiko Asahina and Atsushi Fujita (Acta 
Phytochim. f 1922, 1, 1—42).—A resume in German of Asahina’s 
work on anemonin, most of which has been published in Japanese 
only (cf. A., 1892, i, 241; 1896, i, 623; 1899, i, 930; 1914, i, 561; 
1915, i, 1067; 1916, i, 401; 1920, i, 70, 321, 493, 678; 1921, i, 798). 

W. G. 


The Colouring Matter of Lithospermum erythrorhizon . 

Rik6 Majima and Chika Kuroda (Acta Phytochim ., 1922, 1, 43— 
65).—The colouring matter of shikon, the dried roots of Litho¬ 
spermum erythrorhizon , has been isolated in a crystalline form and been 
shown to be a monoacetyl derivative, m. p. 85—86°, of shikonin. If the 
acetyl derivative is dissolved in dilute alkali and the solution is then 
acidified with dilute acid, shikonin itself, C 16 H 16 0 5 , m. p. 147°, is 
obtained. It gives sodium and copper salts and on acetylation yields a 
triacetyl derivative, m. p. 113°, but if the acetylation is carried out in 
the presence of zinc dust, a penta-acetyl derivative of reduced shikonin, 
m. p. 90°, is formed, which on bromination gives a ^rowo-compound, 
C 16 H 12 0 6 BrA c 6 ,H20, m. p. 123°. Shikonin also yields a dioenzoyl 
derivative, m. p. 168°, and an oxime , m. p. 163°. The constitution 
assigned to shikonin (annexed formula) is that of 8-methyl-Ay- 


OH CO 



OH CO 


pentenyl-2 :5: 8-trihydroxy-l : 4- naphtha - 
quinone. In support of this view, it is 
OH shown that on heating, shikonin is partly 

CH 2 *CH 2 *CH!CMe 2 converted into shikazarin (1 : 4-dihydr¬ 
oxy-8-methylanthraquinone), m.p. 232°, 
and on dry distillation gives 1- and 2- 


methylanthracenes. Shikazarin, if distilled with zinc dust, gives 
the same products. When oxidised with potassium permanganate 
in acetone solution, shikazarin gives 3-methylphthaUc acid. Tri- 
acetylshikonin on oxidation with ozone yielded acetone, succinic 
acid, and 3 : 6-dihydroxyphthalic acid. W. G. 


The Structure of the Compounds produced from Olefines 
and Mercury Salts: Mercurated Dihydrobenzofurans. 

Roger Adams, F. L. Roman, and W. N. Sperry (J. Amer . Chem. 
Soc., 1922, 44, 1781—1792).—Experimental evidence is adduced 



ORGANIC CHEMISTRY. 


L 947 


from the literature to disprove molecular formulae, such as 
CH 2 :CH 2 ,Hg(OH)X, for the compounds from olefines and mercuric 
salts. 

A series of mercurated dihydrobenzofurans of the general struc¬ 
ture C 6 H 4 <^Qf^>CH*CH 2 ’HgX, is described. These compounds 

are remarkably stable towards acids in comparison with other 
mercury salt-olefine compounds. They are converted by potassium 
iodide into the corresponding iodide and by treatment with sodium 
amalgam give compounds of the general type R 2 Hg. No reasonable 
molecular formula for the mercurated dihydrobenzofurans can be 
written which will explain the structure and the chemical reactions 
of these compounds. The additive formula allows of a simple 
explanation of all the experimental facts. 

l-Acetoxymercurimeihyl-l : 2-dihydrobenzofuran , 

C 6 H 4 <SJ_ 2 >CH-CH 2 -Hg-OAc; 

colourless plates, m. p. 80—81°, is prepared by the gradual addition 
of an aqueous solution of mercuric acetate to a suspension of o-allyl- 
phenol in water. It is converted by sodium chloride solution into 
l-chloromercurimethyl-l : 2-dihydrobenzofuran , m. p. 137°, which is 
also obtained from o-allylphenol and mercuric chloride in the 
presence of water, ethyl alcohol, or n-butyl alcohol. If the reaction 
is effected in the presence of aqueous hydrochloric acid, an unstable 
intermediate compound , probably OH*C 6 H 4 , CH 2 *CHCl*CH 2 *HgCl, is 
also formed which, however, couid not be isolated in a homogeneous 
condition. The acetoxy-compound is converted by hot potassium 
bromide solution into l-bromomercurimethyl-l : 2-dihydrobenzofuran , 
colourless, lustrous crystals, m. p. 122°, and by potassium iodide 
into 1 -iodomercurimethyl-l : 2-dihydrobenzofuran , colourless plates, 
m. p. 114—115*5°; the latter substance is also obtained from the 
chloromercuri-derivative and potassium iodide. 1 : l-Sulphato- 
mercuridimethylenebis-l : 2-dihydrobenzofuran , 

(c 6 H 4 <^> C H-CH 2 Hg) 2 S0 4 , 

m. p. 123° (decomp.), is prepared by the cautious addition of o-allyl¬ 
phenol to a solution of mercuric oxide in aqueous sulphuric acid. 
Reduction of 1-chloromercurimethyl-l : 2-dihydrobenzofuran by 
sodium amalgam and ethyl alcohol leads to the production of 
1 : l-mercuridimethylenebi8-l : 2-dihydrobenzofuran, 

(c 6 H 4 <^i>CH-CH 2 ) 2 Hg. 
colourless crystals, m. p. 93°. 

o-Allylanisole reacts with an aqueous or methyl alcoholic solution 
of mercuric acetate with the formation of oi-acetoxymercuri-y-o- 
anisylpropan-p-ol , C 6 H 4 (OMe)*CH 2 -CH(OH)-CH 2 -Hg-OAc, which 
could not be caused to crystallise. It is readily decomposed by 
hydrochloric acid with regeneration of o-allylanisole. It appears 
to be converted by sodium chloride into the corresponding chloride, 
which could not be caused to solidify. Mercuric chloride or sulphate 
does not react with o-allylanisole. 
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I-Iodomercurimethyl-1 :2-dihydrobenzofuran is transformed by 
a hot solution of iodine in aqueous potassium iodide into l-iodo- 

methyl-1 : 2-dihydrobenzofuran, C 6 H 4 <C^Qi^ > CH'CH 2 I, colourless 

crystals, m. p. 36-5—37*5°, b. p. 150—151°/13—15 mm., 1*792 
(liquid), ng 1*614; the latter substance is reduced by granulated 
zinc and hydrochlorio acid to 1 -methyl-l : 2-dihydrobenzofuran , 
b. p. 199—202°/744 mm., 1*507, rcg 1*536. H. W. 

The Relation between Vitali’s Reaction and the Constitu¬ 
tion of the Alkaloids which give it. Paul Hardy (J. Pharm. 
Chim. t 1922, [vii], 26, 172—176).—It has been pointed out that 
Vitali’s reaction is given by substances other than atropine and 
hyoscyamine. The author shows that it is a general reaction for 
esters of certain acids the constitution of which is analogous to that 
of tropic acid. The reaction is given by scopolamine and by iso- 
atropylcocaine but not by homatropine or veratrine. H. J. E. 

Salts of Codeine : The Hydrobromide ; Preparation of 
Solutions for Injection. Felix Martin (J. Pharm. Chim ., 
1922, [vii], 26, 176—187).—Codeine hydrobromide crystallises with 
2 mols. of water, which are not lost on exposure to the atmosphere ; 
in dry air, J mol. of water is lost at the ordinary temperature. At 
100°, the salt is only partly dehydrated and must be heated at 
115—116° before becoming anhydrous. The solubility in water 
at 97° is 2*04. Addition of sodium benzoate or salicylate increases 
its solubility at the ordinary temperature; this is considered to 
be due to double decomposition, as codeine salicylate may be ex¬ 
tracted with ether from a mixed solution. Several analyses of 
commercial codeine indicate a product of a high degree of purity. 

H. J. E. 

Harmine and Harm aline. VI. The Synthesis of iV-Methyl- 
tetrahydronorharmine and the Constitution of Harmaline 
and of the Alkylated Harmines. William Ogilvy Kermack, 
William Henry Perkin, and Robert Robinson (T., 1922, 121, 
1872—1896). 

Preparation of O-Alkyl Derivatives of Hydrocupreine. 

Vereinigte Chininfabriken Zimmer & Co., (D.R.-P. 344140; 
from Chem. Zentr., 1922, ii, 812).—Hydrocupreine oxide, which 
may be obtained by oxidation of hydrocupreine, is alkylated 
by the usual methods and the products are reduced to the alkyl 
derivatives of hydrocupreine. Since the nitrogen atom which is 
alkylated is protected by an oxygen atom, ammonium bases are 
not formed. Hydrocupreine oxide (leaflets, m. p. 199°, obtained 
by the action of 30% hydrogen peroxide on hydrocupreine) is 
treated with ethyl sulphate, ethyl hydrocupreine oxide sulphate , 
thereby obtained, forms colourless needles. By heating with excess 
of sulphur dioxide under pressure, ethyl hydrocupreine is obtained. 
By treatment of hydrocupreine oxide with ethylene chloride and 
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reduction with sulphuric acid and sodium sulphite, chloroethyl 
hydrocupreine is obtained; it forms colourless needles, m. p. 164°. 

G. W. R. 

The Isolation of Muscarine, the Potent Principle of 
Amanita Muscaria . Harold King (T., 1922,121, 1743—1753). 

Arylated Pyridines and their Relations to the Correspond¬ 
ing Pyrylium Compounds. IV. Walther Dilthey [with 
J. NOsslein, Heinr. Meyer, and H. Kaffer] (J. pr. Chem., 
1922, [ii], 104, 28—36; cf. A., 1921, i, 735).—It has been shown 
that whereas the salt-forming powers of pyrylium compounds are 
not much affected by the introduction of aryl groups, those of 
pyridine compounds are considerably weakened. It has now been 
found, however, that, under suitable conditions, penta- and tetra- 
phenylpyridines form a picrate, and that pentaphenylpyridine 
forms a perchlorate, the basicity thus being rather stronger than 
had been suspected. 

The following new compounds have been prepared: Penta¬ 
phenylpyridine picrate , nodular, yellowish-orange crystals or compact 
prisms, m. p. 233—237°, perchlorate , colourless crystals, m. p. 299°; 
2:4:5: 6-tetraphenylpyridine picrate , small, yellow needles, m. p. 
192—193°; 4 : 5 : ($4riphenyl-2-(p-bromophenyl)pyridine, colourless 
needles, m. p. 172° {picrate , m. p. 226°); 4t-phenyl-2 : 6-di-(p-bromo- 
p%enyl)pyridine } colourless, silky needles, m. p. 196° (hydrochloride, 
citron-yellow needles, picrate, yellow prisms, m. p. 212°); 4 : 6- 
diphenyl-2-(4:-methoxy-3-methylphenyl)pyridine , colourless needles, 
m. p. 112° ( hydrochloride , greenish-yellow crystals like glass-wool, 
m. p. 100—104°); 4 : 6-diphenyl-2-(6-hydroxy-m4olyl)pyridine, 
colourless needles, m. p. 151—152° ( picrate , yellow needles, m. p. 
232°); 4 : 6-diphenyl-2-(6-acetoxy-m4olyl)pyridine , colourless prisms, 
in. p. 99—101° (picrate, nodular, yellow crystals, m. p. 126—127°). 

W. O. K. 

Preparation of Hydrogenated l-Alkylpyridine-4-Carb- 
oxylates. E. Merck (D.R.-P. 344028; from Chem. Zentr ., 1922, 
ii, 810).—Trigonelline (methylbetaine of pyridine-3-carboxylic 
acid), its 1-alkyl homologues, or the salts of these compounds are 
reduced by metals in alcoholic solution. Reduction of trigonelline 
chloride by tin and hydrochloric acid in methyl alcoholic solution 
gives methyl l-methylhexahydropyridine-3-carboxylate, an oil, b. p. 
92—94°/16 mm. The alkylhaloids have therapeutic uses. The 
melhiodide has m. p. 190° (corr.). Ethyl 1-ethylhexahydropyridine- 
3-carboxylate, a basic-smelling, colourless oil, b. p. 108—110°/13 
mm., is obtained by reduction of ethyUrigonelline hydrochloride 
(? hydrobromide). The latter is prepared by heating pyridine- 
3-carboxylic acid with ethyl bromide, sodium carbonate, and water 
in a closed vessel; it forms white, lustrous spangles, m. p. 227° 
(deoomp.). G. W. R. 

Preparation of Hydrogenated l-Alkylpyridine-3-carboxyl- 
ates. Richard Wolffenstein (D.R.-P. 346888; from Chem. 
Zentr., 1922, ii, 811).—In the plaoe of 1-alkylhaloids of alkyl pyridine- 
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3-carboxylates (this vol., i, 365), other quaternary ammonium salts 
are used. For example, methyl l-methylpyridine-3-carboxylate 
methosulphate is reduced by tin and hydrogen chloride to methyl 
l-methylhexahydropyridine-3-carboxylate, which is identical with 
the compound obtained by reduction of the corresponding 1-alkyl- 
haloids. Ethyl 1 - ethylhexahydropyridine- 3 -carboxylate, similarly pre¬ 
pared, is a basic, oily liquid. G. W. R. 

Preparation of Alkyl Salts of Hydrogenated 1-Alkyl- 
pyridine-3-carboxylates. Richard Wolffenstein (D.R.P-. 
346461 and 348379; from Chem. Zentr., 1922, ii, 810—811; cf. this 
vol., i, 365).—Hydrogenated l-alkylpyridine-3-carboxylates are 
treated with alkyl haloids or with other alkyl salts. By the action 
of methyl iodide on methyl l-methylhexahydropyridine-3-carb- 
oxylate in the presence of a diluent, the corresponding 1 -methiodide 
is obtained. It is a colourless or light yellow, crystalline powder 
of fish-like odour, having m. p. 185—188°. The l-methobromide is 
a white, crystalline powder, m. p. 196°. The 1 -methochloride is 
prepared by the action of silver chloride on the 1-methiodide. The 
ethosulphate forms white, lustrous leaflets, m. p. 90—96°. The 
ethosulphate of ethyl l-methylhexahydropyridine-3-carboxylate is 
also mentioned. The products have therapeutic uses. 

G. W. R. 

Preparation of 1 -Alkylpyridine Carboxylates. E. Merck 
(D.R.-P. 344029; from Chem. Zentr ., 1922, ii, 810).—Betaines of 
the pyridine series are esterified with alcohols by the usual methods 
in the presence of strong acids. The chloride of methyl \-methyl- 
pyridine-3-carboxylate, C 8 H 10 O 2 NCl,H 2 O, is prepared by heating 
trigonelline or trigonelline chloride with methyl alcohol containing 
hydrochloric acid. It forms colourless crvstals, m. p. 101°. 

G. W. R. 

Preparation of Betaines of the Pyridine Series. E. Merck 
(D.R.-P. 344030; from Chem. Zentr., 1922, ii, 810).—Pyridine- 
carboxylic acids are treated with methyl chloride in alkaline solu¬ 
tion at about 100°. Trigonelline is thus prepared from pyridine-3- 
carboxylic acid. Pyridine-2 : 3-dicarboxylic acid (quinolinic acid) 
gives a methyl pyridine-2 : 3-dicarboxylic acid having m. p. 157°. 

G. W. R. 

The 6-Alkyloxy-2-methylquinolines. Gurney O. Gute- 
kunst and H. Le B. Gray (J. Amer. Chem. Soc., 1922, 44, 1741— 
1746).—The preparation of 6-alkyloxy-2-methylquinolines involves 
the production of relatively large quantities of the various p-amino- 
phenyl alkyl ethers, some of which are more conveniently obtained 
by the reduction of the corresponding p-nitrophenyl compounds, 
whereas others are derived more readily from the p-acetylamino- 
phenyl alkyl ethers. The amines are transformed into the 2-methyl- 
quinolines according to the Doebner-Miller quinaldine synthesis. 

p -Nitrophenyl butyl ether , slender, colourless needles, m. p. 32°, 
is prepared by the protracted heating of a solution of p-nitrophenol 
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in aqueous alcoholic (50%) potassium hydroxide solution with 
butyl alcohol and butyl iodide under a reflux condenser, p -Amino- 
phenyl butyl ether, obtained by reducing the nitro-compound with 
stannous chloride and concentrated hydrochloric acid, is a pale 
yellow liquid, b. p. 143—144°/12 mm. p -Nitrophenyl isoamyl ether , 
a pale yellow liquid, b. p. 183°/18 mm., is reduced similarly to 
p-aminophenyl isoamyl ether, a pale yellow liquid, b. p. 149— 
150°/15 mm. 

p-Acetylaminophenyl aUyl ether, minute crystals, m. p. 88—89°, 
is prepared by the action of allyl bromide on a boiling solution of 
p-acetylaminophenol and potassium hydroxide in alcohol (75%). 
it is hydrolysed by sulphuric acid to p -aminophanyl allyl ether , a 
pale yellow liquid, b. p. 143—144°/13 mm., the sulphate of which, 
large, colourless plates, m. p. 244° (decomp.), is described. The 
following compounds have also been prepared: p-Acetylamino- 
phenyl butyl ether, colourless needles, m. p. 112°; p-aminophenyl 
butyl ether, a pale yellow liquid, b. p. 143—144°/12 mm. [sulphate, 
large colourless plates, m. p. 270° (decomp.)]; p-acetylaminophenyl 
benzyl ether, colourless needles, m. p. 142°; p -acetylaminophenyl 
isobutyl ether, colourless needles, m. p. 80—81°; p -aminophenyl 
isobutyl ether, a colourless liquid, b. p. 145—146°/10 mm. ( sulphate, 
large colourless plates, decomp. 251—252°); p -acetylaminophenyl 
isoamyl ether, colourless plates, m. p. 103—103*5°; p -aminophenyl 
iso amyl ether, a pale yellow liquid, b. p. 149—150°/15 mm. [sulphate, 
colourless plates, m. p. 253—254° (decomp.)]. 

6-Propoxy-2-methylquinoline, a pale yellow liquid, b. p. 176— 
177°/16 mm., is prepared by the action of concentrated hydrochloric 
acid on a mixture of paracetaldehyde and p-aminophenyl propyl 
ether hydrochloride; the corresponding ethiodide crystallises in pale 
yellow needles, m. p. 147*5°. The following compounds are 
obtained in an analogous manner : 6-Allyloxy-2’methylquinoline, a 
red, oily liquid, and the corresponding ethiodide , small, yellow needles 
which could not be purified satisfactorily; §-butoxy-2-methyl~ 
quinoline, yellow nodules, m. p. 52° after softening at 48°, b. p. 
182—183°/13 mm. ( ethiodide, small, yellow needles, m. p. 186°); 
6-iso butoxy^-methylquinoline, a colourless, oily liquid, b. p. 171— 
172°/12 mm. (ethiodide, small, yellow needles, m. p. 142°); 6-iso- 
amytoxy-2-methylquinoline, a pale yellow liquid, b. p. 182—183°/10 
mm. ( ethiodide , yellow needles, m. p. 201°). H. W. 

Quinolines. I. Preparation of 6-Ethoxy-2:4-dimethyl- 
quinoline. S. Palkin and M. Harris (J. Ind . Eng. Ghem ., 
1922, 14, 704—705).—The method employed is a modification of 
that described by Mikeska, Haller, and Adams (A., 1921, i, 54). 
The reaction product is distilled in steam for half an hour, cooled, 
decanted, and the tarry residue washed with dilute hydrochloric 
acid, which is added to the main liquid. Excess of sodium hydroxide 
solution is added and the oil which slowly rises to the surface is 
removed and distilled under reduced pressure (30—70 mm.). The 
oil is collected up to 225°/30 mm. The crude base is treated on 
a steam-bath with acetic anhydride and poured into water* Most 

11 ** 
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of the primary base and the hydro-base are thus removed as 
insoluble acetyl compounds. The filtrate is treated with excess 
of sodium hydroxide solution, and the solidified base removed, 
dissolved in twice its weight of hydrochloric acid, and diazotised. 

On dilution with water, the hydrochloride of the base dissolves, 
leaving a residue containing phenacetin and the nitroso-compound. 
The filtrate is steamed for twenty minutes to decompose diazonium 
salts, filtered through cotton, and neutralised. The base solidifies 
and is collected on a filter and distilled in a vacuum It is then 
recrystallised from 18% hydrochloric acid and the solution filtered 
in three stages—namely, at 40—50°, at room temperature, and at 
0°. The product has b. p. 314—316° and m. p. 88—88*5°. Boiling 
range curves for the crude base and after the diazotisation process 
are given. A. G. P. 

Preparation of Substituted Derivatives of Hydrogenated 
2-Phenylquinoline-4-carboxylic Acid, and their Salts. Fritz 
Zuckmayer (D.R.-P. 344501; from Chem. Zentr., 1922, ii, 811).— 
An earlier patent (this vol., i, 574) is modified, whereby in place of 
2-phenylquinoline-4-carboxylic acid, hydroxy-, amino-, or acetyl- 
amino-derivatives substituted in the quinoline group are used. By 
reduction of 7-acetylamino-2-phenylquinoline-4-carboxylic acid with 
sodium amalgam, l-acetylamino-2-phenyltetrahydroquinolineA-carb- 
oxylic acid is obtained; it forms yellowish-brown crystals, m. p. 
210°, and gives a light yellow mfroso-compound. The potassium 
salt is a tasteless, yellow powder. Reduction of §-hydroxy-2- 
pheny1quinoline-4:-carboQcylic acid (a yellow mass, m. p. above 300°) 
yields 6-hydroxy-2-phenyltetrahydroquinoline’4:-carboxylic acid ; it is 
a white, tasteless powder, m. p. 248—250° (decomp.). The tetra- 
hydro-compounds may be acetylated, and form nitroso-compounds. 

G. W. R. 

Preparation of 2-ar-Tetrahydronaphthylquinoline-4-carb- 
oxylic Acids. Chemisohe Fabrik auf Aktien (vorm. E. 
Schering) (D.R.-P. 344027; from Chem. Zentr. , 1922, ii, 811— 
812).—Isatins are condensed with ar-acetyltetrahydronaphthalenes 
in alkaline solution. 2‘&x*TdrahydroiMphthylquinoline-4t-carboxylic 
acid , from the condensation of isatin with ar-acetyltetrahydronaph- 
thalene, forms dark yellow, transparent leaflets, m. p. 196—197*5°. 
With 6-bromoisatin, 7 -bromo-2 - &T-tetrah ydronaphthylquinoline - 4 - 
carboxylic acid is obtained; it forms yellow crystals, m. p. 228— 
229*5°. G. W. R. 

Phenylcarbazole. Alfred Eckert, Fritz Seidel, and 
Gertrud Endler (J. pr. Chem ., 1922, [ii], 104, 85—90).—Carb- 
azole, when heated in a reflux apparatus with o-iodobenzoic acid 
in nitrobenzene solution in the presence of potassium carbonate 
and copper oxide yields carbazole-o-benzoic acid , white, lustrous 
needles, m. p. 184° ( methyl ester, long needles, m. p. 138—140°). 
This decomposes at 350—400° to yield 9-phenylcarbazole, m, p. 94— 
95°, pqrified as the picrate, m. p. 126—129 . When heated with 
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yv yv zinc chloride at 280°, carbazole-9-benzoic acid 

/ \- / \ yields an acridone derivative (annexed formula), 

l L A J crystals, m. p. 190°. This is also formed on boiling 

n/ .N' \S narhAT-nlA-Q-hpinTinin ir» yvIatia snlnt.inn with 


/\ 




crystals, m. p. 190°. This is also formed on boiling 
, carbazole-9-benzoio acid in xylene solution with 
JCO phosphorus pentachloride and then adding alumin- 

inm On rorh-irvf.inn in a.1r»nhnlir*. cnlnfinti 


/ 


m. p. 158—160°. 


ium chloride. On reduction in alcoholic solution 
with sodium, the derivative yields the di¬ 
hydroacridine derivative , C rj H 13 N, yellow needles, 


W. 0. K. 


Preparation of an Unsaturated Ether of p-Dihydroxyi- 
diphenylacetamidine. Society for Chemical Industry in 
Basle (Swiss Pat. 91728; from Chem. Zentr ., 1922, ii, 699).— 
p -Aminopheny 1 allyl ether is condensed with p-acetylaminophenyl 
allyl ether in the presence of phosphorus compounds such as 
phosphorus haloids, phosphoric oxide, phosphoryl chloride, or 
phosphoryl bromide, using benzene or toluene as diluting agents. 
The diallyl ether of p-dihydroxyphenylacetamidine thus obtained 
forms colourless crystals, m. p. 85—86°. The hydrochloride is 
crystalline, m. p. 152—153°. This product has a more powerful 
local anaesthetic action than the corresponding saturated ethers. 

G. W. R. 


Glyoxalinedicarboxylic Acid for the Recognition and 
Separation of Organic Bases. H. Pauly and E. Ludwig 
(Z. physiol. Chem., 1922, 121, 165—169).—Glyoxalinedicarboxylic 
acid forms sparingly soluble and well crystallised mono-hydrogen 
salts with a number of organic bases. The hydrogen salts with 
the following bases have been prepared : Methylamine, m. p. 240— 
245°; dimethylamine, m. p. 238—239°; trimethylamine, m. p. 
260—265°; ethylamine, m. p. 253—254°; diethylamine, m. p. 180°; 
propylamine y m. p. 212°; n-butylamine, m. p. 225—227°; piperidine, 
m. p. 221—222°; d-coniine, m. p. 208—209°; atropine, m. p. 93°; 
the solubility of these being between 2 and 45 per cent., but with 
those of hydrazine, m. p. above 260°; guanidine, m. p. 241—242°, 
glyoxaline, m. p. 245°, and Z-histidine, m. p. 253—254° (decomp.), 
the solubilities are very small. The ionisation constants for the 
two stages of ionisation are if. =0*00285 and iT 2 =6-44x 10~ 8 . 

H. K. 


Glucosamine as the Basis of Formation of Heterocyclic 
Compounds. Herm. Pauly and Ernst Ludwig (Z. physiol. 
Chem., 1922, 121, 170—176).—Gluoosamine forms heterocyclic 
compounds of the glyoxaline and pyrrole type more easily than 
dextrose. By condensation with silver cyanate, glitcimidazolone 
(5-aPy8-tetrahydroxybutylglyoxal-2-one), C7H 12 0 6 N 2 ,$H 2 0, is ob¬ 
tained, m. p. 130—135°, and [ajft —49*4° in water, and from 
potassium thiocyanate in a similar manner, 2 4hiolglucimidazole, 
C 7 H 12 0 4 N 2 S,H 2 0, m. p. 168°, and [a]$ —17-9 0 in water. On 
oxidation with hydrogen peroxide, the latter gives glucinimidazole 
hydrochloride , m. p. 162°, but when oxidised with dilute nitric acid 
an impure additive product of the silver salt and silver nitrate was> 

ll** 2 
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obtained. Stronger nitric acid gave glyoxalinecarboxylic acid. 
Glucosamine condenses at 100° with acetoacetic ester or acetyl- 
acetone, giving, respectively, the ethyl ester of 2-me^?/Z-5-apy8- 
tetrahydroxybutylpyrrole-3-carboxylic acid , m. p. 120°, and [a^ +49-7° 
in water, and 3-acetyl-2-methyl-5-vL$y§-tetrahydroxybutylpyrrole, m. p. 
98°, and [ak—25-1 0 in water. H. K. 

Preparation of Aminoacetyl Compounds of 4-Amino-l- 
phenyl-2 : 3-dialkylpyrazolones. Farbwerke vorm. Meister, 
Lucius, & BrtIning (Austr. Pat. 86136; from Chem. Zentr ., 
1922, ii, 575).—Aqueous ammonia is allowed to act on 
4-chloroacetylamino-l-phenyl-2 : 3-dialkylpyrazolones, or the addi¬ 
tive compounds of the latter with hexamethylenetetramine are 
treated with acids. 4-Chloroacetylamino-l-phenyl-2 : 3-dimethyl-5- 
pyrazolone , m. p. 187°, is prepared by the action of chloroacetyl 
chloride on 4-amino-1-phenyl-2 : 3-dimethyl-5-pyrazolone. The 
additive compound with hexamethylenetetramine gives by treat¬ 
ment with strong hydrochloric acid 4 - aminoacetyiamino -1 -phenyl- 
2 : 3-dimethyl-5-pyrazolone (formula annexed). It forms a dihydro - 
-^rp, chloride , m. p. about 233°, and a 

monohydrochloride, m. p. 260—265°. 
MeNf \CO The aminoacetyl compound may also 

MeCLJCNH'CO'CHg-NHg be prepared by the action of aqueous 

ammonia on the chloroacetyl com¬ 
pound. 4-Chloroacetylamino- 1 -phenyl-3-methyl-2-ethyl-5-pyrazolone 
(m. p. 186°) gives with aqueous ammonia ^-aminoacetyiamino- 1 - 
phenyl-3-methyl-2-ethyl-5-pyrazolone. The hydrobromide has m. p. 
about 150°. The compounds have antipyretic properties. 

G. W. R. 

Hy dan to ins. Synthesis of the Soporific 4-Phenyl-4-ethyl- 
hydantoin [Nirvanol]. William T. Read (J. Amer. Chem. Soc., 
1922, 44, 1746—1755).—The synthesis is effected in accordance 
with the scheme: COEtPh 5^ CN-CEtPh-OH ^ CN-CEtPh-NH 2 

—CN-CEtPh-NH-CONH 2 5 °+ho> CO<^?‘?2 
i±0 * NH’CEtPh 

The preparation of propionyl chloride by the action of chlorine 
on a mixture of propionic acid and sulphur monochloride is 
described. The optimal conditions for obtaining phenyl ethyl 
ketone from benzene, propionyl chloride, and aluminium chloride 
have been ascertained. Phenyl ethyl ketone does not react with 
ammonium cyanide in aqueous or dilute alcoholic solution, whilst 
the yields are poor in 95% alcoholic solution. Reasonably good 
results are obtained when an absolute ethyl alcoholic solution of 
ammonium cyanide (made by the action of ammonia on hydrogen 
cyanide dissolved in alcohol) is employed. The best results are 
secured when dry ammonium cyanide dissolved in a small amount 
of ethyl alcohol is allowed to react with phenyl ethyl ketone or 
when a mixture of hydrogen cyanide and phenyl ethyl ketone 
dissolved in alcohol is treated with ammonia. Under the best 
conditions, the yield of phenylethylaminoacetonitrile is 90% of 
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that theoretically possible, allowance being made for the recovered 
phenyl ethyl ketone, sine 6 the conversion is never complete. The 
yield does not appear to be affected by an excess of the reagent 
or the volume of solvent. The reaction is carried out at atmo¬ 
spheric temperature, the time being from one to four days. 

Phenylethylaminoacetonitrile reacts with potassium cyanate in 
glacial acetic acid to form the nitrile of phenylethylhydantoic acid 
in 80% yield. When this compound is boiled with hydrochloric 
acid (20%), it is converted into 4-phenyl-4-ethylhydantoin, the 
yield being 85%. It is possible to prepare the latter substance by 
the procedure outlined above from phenyl ethyl ketone without 
isolating and purifying the intermediate products; the yield is 
62% of that theoretically possible. 

Potassium or ammonium thiocyanate does not react with phenyl¬ 
ethylaminoacetonitrile in glacial acetic acid solution; phenylethyl- 
acetylaminoacetic acid or its nitrile is not acted on by potassium 
thiocyanate in the presence of acetic anhydride. 

Phenylethylaminoacetonitrile is transformed by acetic anhydride 
into phenyiethylacdylamirioacetonitrile , NHAc*CEtPh*CN, m. p. 
147°; phenylelhylacetylaminoacetic acid , prepared by the action of 
dilute hydrochloric acid on the nitrile, has m. p. 225° (decomp.). 

H. W. 

The Preparation of 6 : G'-Di-a-hydroxyisopropylindigotin 
from p-Cymene. Max Phillips (J. Amer. Chem. Soc ., 1922, 
44, 1775—1780).—p-Cymene is obtained by the distillation of 
spruce turpentine (cf. Schorger, A., 1917, i, 467) with steam, agitation 
of the distillate with sodium hydroxide solution and water, desic¬ 
cation over calcium chloride, digestion over sodium, and fractional 
distillation. It is converted into mononitrocymene by a modi¬ 
fication of the method described by Andrews (A., 1918, i, 339). 
The nitro-compound is oxidised by potassium permanganate in 
the presence of sodium hydroxide to o-nitro-p-oL-hydroxyisopropyl- 
benzoic acid , colourless crystals, m. p. 168° (corr.), which is reduced 
by tin and hydrochloric acid, ferrous sulphate, and ammonia or 
(preferably) ferrous sulphate and barium hydroxide to o-amtno-p-a- 
hydroxyi&opropylbenzoic acid , colourless plates, m. p. 158° (corr.). The 
latter is transformed by chloroacetic acid into o-aminoacetic-p-oL-hydr- 
oxyi&opropylbenzoic acid , CMe 2 (0H)*C 6 H 3 (C0 2 H)’NH , CH 2 # C0^1, 
faintly yellow, probably triclinic, crystals, m. p. 232-6° (corr.). 
Fusion of the acid with potassium hydroxide at 180—230°, and 
subsequent oxidation of the aqueous solution of the melt by air, 
gives 6 : Q'-di-a-hydroxyisopropylindigotin, which closely resembles 
indigotin in appearance. It dyes cotton from a hyposulphite bath 
greenish-blue, and compares rather favourably with indigotin as 
regards fastness to light, acid, washing, and rubbing. It differs 
from indigotin notably in its solubility in most organic solvents. 

H. W. 

The Cyanine Dyes. V. The Virtual Tautomerism of the 
Thiocyanines. William Hobson Mills and Walter Theodore 
Karl Braunholtz (T., 1922, 121, 1489—1495). 
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Dyes Derived from Phenanthraquinone. I. Phenanthra- 
naphthazines. Anukul Chandra Sircar and Sikhibhusan 
Durr (T., 1922, 121, 1944—1951). 

Dyes Derived from Phenanthraqiiinozie. II. Naphtha** 
flavindulines. Sikhibhusan Dutt (T., 1922, 121, 1951—1955). 

Synthesis of Substantive Azo-dyes derived from Naphth¬ 
alene. N. N. Voroshcov (Bull. Inst. Polyt. Ivanovo - Voznesensk , 
1921, 4, 95—109).—In so far as the formation of azo-colouring 
matters of substantive character is concerned, the analogues of 
benzidine in the naphthalene series are, not the bimolecular naph- 
thidines, but the unimolecular naphthylenediamines with the two 
amino-groups in the 1 : 5-, 1:4-, 2 : 6-, and 1 : 0-positions. The 
scale of colours given by these colouring matters approximates to 
that obtained with the corresponding compounds of the benzidine 
series. T. H. P. 

Attempts to prepare Red Sulphide Dyes. I. Edwin Roy 
Watson and Sikhibhusan Dutt (T., 1922, 121, 1939—1943). 

The Constitution of the Products Arising from the Con¬ 
densation of o-Aminoazo-compounds with Aldehydes. I. 

Otto Fischer (J. pr. Chem., 1922, [ii], 104, 102—122).—The 
colourless bases obtained by Goldschmidt (A., 1890, 614; 1891, 
839) by the action of aldehydes on o-aminoazo-compounds, and 
considered by him to be triazines, are now shown to be derivatives 

/NH 2 

of 1-aminobenziminazole, C 6 H 5 <Cj^CH , as they are converted 

by hydrogen iodide into a derivative of benziminazole, and an 
amine, and also as they can be synthesised from such a benzimin¬ 
azole derivative by heating the chloroimide, obtained from it 
on treatment with a hypochlorite, with a base. Moreover, it has 
in certain cases been found possible to isolate the Schiff’s base 
compounds formed as intermediate stages in the condensation 
to Goldschmidt’s bases, corresponding with the Schiff’s base com¬ 
pounds obtained by the action of aldehydes on p-aminoazo-com- 
pounds. 

[With Wolfgang Meier.] —From p-tolueneazo-p-naphthyl- 
amine and salicyaldehyde in methyl alcohol in presence of piperidine, 
tolueneazo-o-hydroxybenzylidene-$-napkthylamiue is formed, deep red 
prisms, m. p. 162°, and this compound, on longer boiling in alcohol, 
acetic acid, formic acid, or alcoholic hydrogen chloride, or on 
heating with pyridine, further condenses to \-p-toluidino-2-o- 
hydroxyphenylnapkthiminazole , white, compact crystals, m. p. 
192° (diacetyl compound, white, compact crystals, m. p. 180° 
[decomp.]). Similarly, p-tolueneazo-P-naphthylamine yields with 
furfuraldehyde p- tolneneazofurfurylidene-fy-raphthylamine, needles, 
m. p. 60°, which further condenses to 1 -p4oluidino-2‘furylnaptUh- 
iminazole, white needles, m. p. 215° ( nitrosoamine , light yellow, 
compact crystals, decomp, about 150—160°); and with beafc* 
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aldehyde, l-p4oluidino-2-phenyL*-mphthiminazole, needles, m. p. 
208° (nitrosoamine, light yellow crystals). 

The following compounds have been similarly prepared from 
o - aminoazo - p - toluene, 1 -p-Toluidino - 2 - phenyl - 5 - methylbenz - 
iminazole, m. p. 231° ( nitrosoamine , compact, yellow crystals, 
m. p. 129°); l-p-toluidino-2-o-hydroxy phenyl - 5 -methylhenziminazole, 
white needles, m. p. 197—198° (diacetyl derivative, microcrystalline 
structure, but not crystallisable), l-p4oluidino-2-furyl-5-methylbenz- 
iminazole , white, compact crystals, m. p. 227°. 

[With H. Schwappacher.]—T he following compounds are 
obtained similarly. From benzeneazo-(3-naphthylamine and para* 
formaldehyde, \-anilino-cL-naphthiminazole , colourless prisms, m. p. 
184° ( hydrochloride , white needles, m. p. 254°, picrate , yellow, 
pointed crystals, m. p. 206—207°; nitrosoamine, long yellow needles, 
m. p. 120—121°). From o-tolueneazo-^-naphthylamine, compact 
prismatic dark red crystals, m. p. 125— 12^°' (acetyl compound, 
fine, light red needles, m. p. 150—151°), and paraformaldehyde, 
\-o4oluidino-aL-napMhiminazole , yellow, crystalline powder, m. p. 
166—167° ( nitrosoamine , m. p. 130° [deoomp. ) is formed. From 
o-tolueneazo-P-naphthylamine, with acetaldehyde, l-o -toluidino- 
2-methylnaphthiminazole , colourless prisms, m. p. 169—170° (acetyl 
compound, small prisms, m. p. 117—118°); with benzaldehyde, 
l-o4oluidino-2-phenyl-cx,-naphthiminazole J colourless needles, m. p. 
210—211° ( picrate , pointed, yellow crystals, m. p. 181—182°); 
with salicylaldehyde, l-o4oluidino-2-o-hydroxypke nylnaphthimin- 
azole, fine needles, m. p. 194—195°; with p-hydroxybenzalde- 
hyde, 1 -o-toluidino-2-p-hydroxyphenylnaphthiminazole, colourless, 
granular crystals, m. p. 228° ( nitrosoamine , yellow, crystalline 
powder, decomp. 100°; diacetyl compound, coarsely granular 
crystals, m. p. 208°); with furfuraldehyde, \-o4oluidino-2-furyl- 
naphthiminazole , fine, colourless needles, m. p. 194—195° ( nitroso - 
amive , yellow crystals, m. p. 147° [decomp.]). 

[With H. Kracker.]—O n treating naphthiminazole with a 
hypochlorite l-chloro-K-naphthiminazole , colourless, flat prisms, 
m. p. 198—199°, is obtained. This reacts with p-toluidine to 
yield 1-p-toluidino-a-naphthiminazole, short needles, m. p. 221— 
222°, identical with the base obtained by Goldschmidt from form^ 
aldehyde and p-tolueneazo-|3-naphthylamine. In the same way, 
hypochlorite yields with 2-methyliminazole, \-chloro-2-methyl-v.- 
naphthiminazole , fine needles, m. p. 229°, which reacts with aniline 
to give l-anilino-2-methylnaphthiminazole, m. p. 231—232°, 
identical with the substance formed from acetaldehyde and benzene- 
azo-P-naphthylamine, and with toluidine, to give l-toluidino-2- 
methylnaphthiminazole, m. p. 197—198°, obtained from p-toluene* 
azo-P-naphthylamine and acetaldehyde. W. O. K. 

A New Fractionation Method for Proteins and their 
Derivatives. M. A. Rakusin (Biochem. Z,, 1922, 130, 432— 
441).—The filtrates from a 95% alooholic extract of a large number 
of animal and vegetable proteins and of enzymes were tested 
qualitatively by various colour reactions and found to contain 
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carbohydrate and nitrogenous substances in most cases. Pepsin- 
fibrin peptone can be fractionated by extraction with 95% alcohol 
and subsequent successive treatment of the filtrates with a 10% 
suspension of aluminium hydroxide for periods of twenty-four 
hours each, into a number of fractions which differ from one another 
in their colour reactions to various protein and carbohydrate 
reagents. H. K. 

Combined Action of Enzymes. A. J. J. Vandevelde 
(Natuurwetenschapp. Tijdschr ., 1921, 3, 200—203).—The assump¬ 
tion that enzymic action in a living organism is due to the com¬ 
bined action of several enzymes is tested by experiment. The 
action of a mixture of invertase (extracted from yeast) and of 
amylase (extracted from malt) is compared with the action of each 
enzyme alone. No increased action could be observed although 
the experiment was repeated in various ways. There is no evidence 
of a difference in the action of enzymes alone and in mixtures. 

Chemical Abstracts. 

The Action of Chymosin and Pepsin. VII. Further 
Experiments on the Purification of the Enzyme of the 
Stomach. Olof Hammarsten (Z. physiol. Chem ., 1922, 121, 
240—260).—The starting material was prepared by extraction of 
the mucous membrane of the pig s stomach with 0*2% hydrochloric 
acid and precipitation of the “ crude pepsin ” as a hyaline mass 
by half saturation with sodium chloride. Preliminary experiments 
are described in which the sodium chloride is dialysed away in 
0-2% hydrochloric acid solution and the solution kept at 37—38° 
to denature. The solution was then either (1) dialysed against 
water, (2) precipitated by half saturation with sodium chloride, 
or (3) precipitated by saturation with ammonium sulphate. A 
detailed account is to follow later. The present communication 
deals with the fractional extraction of the “ crude pepsin ” by 
water in a centrifuge, dialysis of the extracts and analysis of their 
contents in organic matter, pepsin, and chymosin. The successive 
extracts except the later ones compare favourably in activity 
with Pekelharing’s pepsin, although the qualitative reactions are 
different. A comparison of the clotting time on milk (chymosin 
factor) and the digestive action by Mett’s test (pepsin factor) of 
the author’s preparation with Pekelharing’s preparation showed 
no parallelism under any conditions. The author’s solutions are 
stable, very faintly acid, and lose activity rapidly if neutralised. 

H. K. 

The Action of Chymosin and Pepsin. VIII. Relative 
Sensitiveness to Alkali of the Stomach Enzymes of the Calf 
and Pig. Olof Hammarsten (Z. physiol. Chem ., 1922, 121, 
261—282).—Michaelis and Rothstein (A., 1920, i, 775) found that 
alkali destroyed chymosin and pepsin from the pig’s stomach at 
the same rate, whilst the author (A., 1915, i, 911) found that these 
enzymes when prepared from the calf’s stomach were acted on 
by alkali at totally different rates. This is now ascribed to the 
influence of the use of different animals. Chymosin from the pig’s 
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stomach is destroyed much more rapidly than from the calf’s and 
the same probably applies to the pepsin. Moreover, the experi¬ 
ments show the distinct entities of chymosin and pepsin as they 
are destroyed at different rates. H. K. 

The Proteolytic Enzymes of Malt. Harry Lundin 
(Biochem. Z., 1922, 131, 193—218).—The optimum P H for malt 
peptase is 3*7—4*3 in malt, and 3-2 in green malt. Malt peptase 
is not found in malt germ. The malt tryptase of green malt and 
of malt germ acts best at P H 6*3. At the optimum Pr neutral 
salts have little action. The autolytic process in malt is con¬ 
ditioned by the various enzymes, each having their own optimum 
P H . For the autolysis, the general optimum P H is 4*3—5*0 in malt, 
4*4 in green malt, and 6*3 in malt germ. H. K. 

Inactivation of Saccharase by Small Quantities of Silver 
Salts. H. von Euler and Karl Myrback '(Z. physiol. Chem., 
1922, 121, 177—182).—Euler and Svanberg (ibid., 1919, 107, 269, 
302) had previously shown that whilst invertase was inhibited by 
silver salts in proportion to their concentration, mercuric salts 
behaved differently, the results lying on a curve. A re-examination 
of the effect with silver salts reveals, however, a parallelism with 
mercury salts, the previous results being due to the observation 
now recorded that the results depend greatly on the concentration 
of the enzyme. H. K. 

Toxicity. The Combined Action of Quinine and of 
Narcotics on Invertase and on the Action of Arsenic Com- 

? ounds on Maltase, and on a-Methylglucosidase . P. Rona, 
. Airila, and A. Lasnitzki (Biochem. Z., 1922, 130, 582—591).— 
The combined inhibitory actions of quinine and narcotics on 
invertase is less than the sum of their individual actions. Arsenious 
acid, arsenic acid, and atoxyl had no action on maltase or on a-methyl- 
glucosidase, but methylarsenious oxide was inhibitory. H. K. 

Amylases of the Cereal Grains—The 41 Insoluble " Amylase 
of Barley. Julian Levett Baker and Henry Francis 
Everard Hulton (T., 1922, 121, 1929—1934). 

Emulsin. II. Richard Willstatter and Gertrud Oppen- 
heimer (Z. physiol. Chem., 1922, 121, 183—194; cf. this vol., 
i, 282, 284, 390).—In continuation of previous work, it is found 
that those enzyme actions of the emulsin complex which proceed 
best in a decidedly acid medium follow the unimolecular law, as, 
for instance, the hydrolysis of salicin, arbutin, phenylglucoside, 
and helicin. By comparing the time at which 50% of the following 
glucosides have been hydrolysed, helicin, salicin, phenylglucoside, 
arbutin, methylglucoside, prunasin, and amygdalin, by nine totally 
distinct preparations of emulsin, it is found that the ratio of the 
time values for helicin, salicin, and phenylglucoside alone is the 
same in each case. This is the first quantitative demonstration 
that one enzyme of the emulsin complex can attack different 
substrates. This enzyme, phenylglucosidase, is most specific for 
helicin. H. K. 
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The Enzyme Hydrolysis of Benzyl Succinate. J. W. 

Howard («/. Amer. Chem. Soc., 1922, 44, 1763 — 1766; cf. Shonle 
and Row, A., 1921, i, 341; Christman and Lewis, A., 1921, i, 766; 
Volwiler and Vliet, this vol., ii, 41).—The lipase of the pancreas 
hydrolyses dibenzyl succinate only to benzyl hydrogen succinate; 
the latter is not hydrolysed by this enzyme. H. W. 

The Chemical Action of Rennin. G. S. Inichov (Biochem. 
Z ., 1922, 131, 97—108). — There is no appreciable increase of acidity 
on addition of rennin to milk or caseinogen solutions under various 
conditions. Peptonisation does not therefore occur. The action 
of rennin is purely physical, the formation of casein being due to 
a change in the degree of dispersity of the solution under the 
influence of the ferment and in presence of bivalent ions and 
hydrogen ions. H. K. 

Phosphatases. I and II. M. Tomita (Biochem. Z., 1922, 
131, 161—169, 170—174).—I. Saccharophosphatase. Animal 
organs possess a phosphatase which can hydrolyse saccharose 
monophosphate. The order of activity of the organs is : kidney, 
liver, spleen, pancreas, brain, and, least of all, muscle. The 
enzyme is thermo-labile. 

II. Hexosemonophosphatase. The kidneys, spleen, liver, and 
muscle of cold- and warm-blooded animals can hydrolyse hexose 
monophosphate. Muscle extract exerts the weakest action. The 
action is more pronounced in each case than with saccharo¬ 
phosphatase. H. K. 

Comparative Study of Ring-substituted Phenylphosphinic 
and Phenylarsinic Acids. D. R. Nijk (JRec. trav. chim ., 1922, 
41, 461—600). — A comparison of the aromatic derivatives of nitric, 
phosphoric, and arsenic acids shows that nitrobenzene, phenyl¬ 
phosphinic acid, and phenylarsinic acid are very stable compounds 
from which the acidic group is not easily removed. In the case 
of the two last-named, removal of the group may be effected by 
very energetic methods. However, on the introduction of an amino- 
group in the ortho- or para-position with respect to the acidic group, 
the stability of the resulting phosphinic or arsinic acid undergoes 
considerable modification, although no such change is observed 
in o-nitroaniline or p-nitroaniline, the nitro-group remaining quite 
stable. The author points out that p-aminophenylphosphinic 
acid is less stable than the corresponding arsenic compound. If 
the amino-group be introduced into the meta-position with respect 
to the acidic group, no such change of stability takes place; it 
is a matter of some difficulty to remove the acidic group from 
m-aminophenylphosphinic and m-aminophenylarsinic acids. The 
author considers that the compounds studied exhibit an alternation 
of properties in aromatic derivatives of the same type containing 
nitrogen, phosphorus, and arsenic. 

Fufl experimental detail of the work is given, and methods of 
preparation are described for 3-nitrophenylphosphinic acid, 3-amino- 
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phenylphosphinic acid, p-aminophenylarsinic acid, 5-nitro-2-amino- 
phenylarsinic acid, phenylarsinio acid, and 3-nitrophenylarsinic 
acid, which are claimed to be more satisfactory than those previously 
published. The nitration of phenylphosphinic acid was effected 
at 0°; it has been stated (Michaelis and Benzinger, A., 1878, 
57) that a temperature of 110° is necessary. The method specified 
in the patent (D.R.-P, 264924) for the preparation of phenyl¬ 
arsinic acid is criticised. 

The following substances do not appear to have been previously 
described: 3-nitroA-aminophenylphosphinic acid t deep yellow 
plates, m. p. 231° (decomp.); m -(Mrbethoxyaminophenylphosphinic 
acid , thick, white plates, m. p. 140°, saponified on boiling m aqueous 
solution, cannot be diazotised, and gives no coloration with 
p-naphthol; nitro-3-carbethoxyaminophenylphosphinic acid , a bright 
yellow substance, explodes on heating; the aqueous solution does 
not react with nitrite, and is turned deep yellow by sodium hydr¬ 
oxide ; 2-( t)nitro-S-aminophenylphosphinic acid , deep yellow needles, 
m. p. 185°. H. J. E. 

The Crystalline Form of Atoxyl [Sodium p-Aminophenyl- 
arsinate]. G. Gilta (Bull. Soc. chim. Bdg ., 1922, 31, 211— 
213).—Detailed measurements of the crystals were made in order 
to obtain a rapid method of distinguishing between this substance 
and sodium diaminodiphenylarsinate. Monoclinic, a:b :c = 
2-481 :1 : 0*963, p = 97° 40'. The work of Melon (Bidl. Acad. 
Roy. Bdg.\ 1922, 50) is criticised. H. J. E. 

Preparation of Aromatic Aminoarsinic Acids. Rocke¬ 
feller Institute for Medical Research (Dutch Pat. 6581; 
from Chem. Zentr ., 1922, ii, 873—874).—a-Halogenacylamides of 
the composition X'CHR*CO*NR 1 R 2 (where X=halogen, R=alkyl, 
aryl or hydrogen, R 1 ,R 2 =alkyl, aryl, substituted aryl, or hydrogen) 
are allowed to act on aminophenylarsinic acid, its homologues, its 
derivatives (substituted in the nucleus), or the salts of these com¬ 
pounds. p-Phenylglycylamidoarsinic acid , 

C 6 H4(^0 3 H 2 )^>(NH-CH 2 -C0-NH 2 ) (4) 
is obtained by the action of chloro- or iodo-acetamide on the 
sodium salt of p-aminophenylarsinic acid; it forms colourless 
crystals, m. p. above 280°. The sodium salt forms colourless 
masses of crystals. By treating an alkaline solution of p-amino- 
phenylarsinic acid with chloroacetylcarbamide, p -phenylglycyl- 
carbamidoarsinic acid , C 6 H 4 (As0 3 H 2 ) (1) -(NH-CH 2 -C0-NH-C0*NH 2 )< 4 > 
is obtained, p -Phenylglycinearsinic acid is formed from this acid 
by hydrolysis; it has m. p. above 280°. The sodium salt contains 
two molecules of water of crystallisation. Prom a-chloroacetyl- 
methylcarbamide and p-aminophenylarsinic acid, p -phenylglycyl- 
methylcarbamidoarsinic acid , 

aH 4 (As0 3 H 2 ) (1) -(NH-CH 2 -C0-NH-C0-NH-CH 3 ),^ 
is obtained; it forms colourless crystals, m. p. 232°. p •Phenyl- 
fflycylanilinoarsinic acid , prepared similarly, using iodoaoetanilide, 
forms a crystalline mass. p-Phenylglycyl~m'-aminophenolarsinic 
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add is prepared by the action of 3N -chloracetylamino- 1 -hydroxy - 
benzene on p-aminophenylarsinic acid in alkaline solution. It 
forms small plates, m. p. above 230°. G. W. R. 

Preparation of Aromatic Arseno-compounds. Rocke¬ 
feller Institute for Medical Research (f)utch Pat. 6352; 
from Chem . Zentr., 1922, ii, 573—574).—Aminophenylarsinic acids 
or aminophenylarsenoxides, unsubstituted in the aromatic nucleus, 
in which a hydrogen atom of the amino-group is replaced by 
an acylarylamino-group of the composition ~CHR*CO*NHR 1 
(R=alkyl, aryl, or hydrogen; R 1 =aryl with one or more acid 
groups such as hydroxyl, sulphonamide, carboxyl, or sulphonic 
acid) are reduced by ordinary methods to corresponding arseno- 
compounds. Phenylglycyl-m'-aminophenol-p-arsinic acid is re¬ 
duced by hypophosphorous acid and hydriodic acid to the corre¬ 
sponding arse?io-compound, which is a yellow powder, m. p. 180— 
190°. The dihydrochloride forms a light yellow powder, m. p. 
about 130°, which can only be kept in sealed vessels in the presence 
of indifferent gases, or in a vacuum. Phenylglycyl-m!-aminophenol- 
jy-arsenoxide, AsO’Ce^'NH'CHg'CO'NH'Ce^'OH, is prepared by 
reduction of the corresponding arsinic acid with sulphur dioxide 
and hydriodic acid. It is a white powder with m. p. above 200° 
after softening at 130°. Phenylglycylanthranilic acid-jy-arsenoxide, 
As 0-C 6 H 4 -NH-CH 2 -C0-NH-C 6 H 4 -C0 2 H, is similarly prepared. The 
compounds have therapeutic uses in trypanosome and spirocheete 
infections. G. W. R. 


Physiological Chemistry. 


Preparation of Crystalline Oxyhemoglobin. Michael 
Heidelberger (J. Biol. Chem., 1922, 53, 31—40).—The method 
described depends on the fact that the washed corpuscles from dog’s or 
horse’s blood crystallise almost completely in the presence of toluene 
when saturated with a mixture containing four parts of carbon 
dioxide to one part of oxygen. The oxyhsemoglobin so obtained 
may be recrystallised by dissolving in sodium carbonate solution 
and reprecipitating by saturation with the above mixture of gases. 
Salts may be removed from the recrystallised product by pressure 
dialysis. It is essential to perform all operations in the cold and 
in the presence of excess of carbon dioxide, and to prevent the 
oxyhsemoglobin becoming dry at any stage. Using this method, 
preparations with 96—100% of the theoretical oxygen capacity 
have been obtained. E. S. 

Effect of Carbon Dioxide on Sugar in Blood. Friedrich 
Binswanger (Pfliiger’s Archiv , 1922, 193, 296—312; from Chem. 
Zentr., 1922, i, 1053—1054).—Increase in the proportion of carbon 
dioxide in the air induces hyperglycaemia in rabbits, cats, and dogs. 
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Whilst increase in blood sugar is first observed in rabbits when 
20% of carbon dioxide is present, 7% suffices to induce the condition 
in cats. The nature of the diet is without influence. Diminution 
of the pressure of carbon dioxide by forced respiration is without 
effect on the sugar content of the blood in man. Carbon dioxide 
hyperglycemia is probably due to general cell injury, as it is 
accompanied by a marked fall in body temperature. G. W. R. 

Adrenaline Hyperglycemia. Ch. Achard, A. Ribot, and 
LfiON Binet (Rev. mid ., 1921, 38, 447 — 456; Ber. ges. Physiol ., 11, 
319; from Chem. Zentr ., 1922, i, 987—988). —The percentage 
increase in blood-sugar and its duration depend on the amount 
of dextrose injected. With injection of dextrose and adrenaline, 
hyperglycemia is more pronounced. Hypophysis extract exerts 
the same effect. With dextrose and aqueous pancreatic extract, 
the hyperglycemia is less than with dextrose, alone. Pancreatic 
extract partly neutralises the effect of adrenaline in adrenaline 
hyperglycemia. G. W. R. 

Partition of Urea in Blood. G. Etienne and M. VIsrain 
(Compt. rend. soc. Biol., 1922, 86, 394—395; from Chem. Zentr., 
1922, i, 1054).—Marked differences are found in the urea contents 
of blood and blood-clot. The amount of urea found in each com¬ 
ponent depends on the length of contact between clot and plasma, 
in experiments with liquids containing blood corpuscles, addition 
of trichloroacetic acid prevents diffusion of urea. G. W. R. 

The Lipoids of the Blood in Tuberculosis. B. H. Henning 
(J. Biol. Chem., 1922, 53, 167—170).—The blood of twenty-one 
tuberculosis patients was found to contain normal amounts of 
lecithin and of total fatty acid. When estimated without saponi¬ 
fication, the content of cholesterol was also normal, but was uni¬ 
formly low when the sajDonification method was employed. It is 
concluded that, in tuberculosis, the cholesterol of the blood is 
partly replaced by a related substance giving the same colour 
reaction. High values were obtained for “ residual ” fatty acid. 

E. S. 

Biochemistry of Methyl Alcohol Poisoning. I. M. Rabino- 
vitch (Arch, int . Med., 1922, 29, 821—827).—In the case of a woman 
of seventy years, who lived for six days after taking methyl alcohol, 
the following results were observed : blood, increase of uric acid 
to 9*3 mg. per 100 c.c., urea to 144 mg., and creatinine to 4*5 mg., 
decrease in oxygen-saturation (15*5%); plasma, decrease in carbon 
dioxide (26%). On the last three days, the acid-soluble phosphorus 
content of the blood varied between 8 6 and 10*8 mg. per 100 c.c., 
and the dextrose content was 225 mg. per 100 c.c. The blood did 
not contain methsemoglobin. Chemical Abstracts. 

Buffer Systems of Blood-serum. Edward A. Doisy, 
Emily P. Eaton, and K. S. Chouke (J. Biol . Chem., 1922, 53, 
61— 74). —Experiments on the increased binding power of serum 
for carbon dioxide with increased tensions of this gas have been 
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extended (of. A., 1921, i, 753). Buffers due to the presence of the 
corpuscles are termed “ loaned 99 buffers, and those independent of 
the corpuscles (phosphates, serum-proteins) “ self-possessed ” 
buffers. Average results from a number of experiments on de- 
fibrinated human and dog’s blood indicate that, between the P H 
range of 7*45 and 7*25, 16% of the base furnished for the increase 
of hydrogen carbonate in serum comes from self-possessed non¬ 
migrating serum buffers, 1 to 3% of this being supplied by phos¬ 
phates, whilst loaned buffers supply 84%. Of the latter, 80% is 
due to the migration of hydrochloric acid into the corpuscles, and 
the remainder probably to the similar migration of other acids. 

E. S. 

Total Nitrogen and Residual Nitrogen Content of (Edematous 
Fluids. Rudolph Strisower (Wiener Arch. inn. Med., 1922, 
4, 115—120).—Normal values of the content of residual nitrogen 
in oedematous fluids lie between 0*02 and 0 05%; the content is 
parallel to the total protein content. The value is usually higher 
than that of the blood, and is increased in cardiac insufficiency, 
arteriosclerosis of the kidney and chronic parenchymatous nephritis. 
There does not appear to be any direct relation between the uraemia 
and the increase of residual nitrogen in the oedematous fluid. 

Chemical Abstracts. 

Solubility, Capillary Activity, and Haemolytic Activity of 
Terpen© Derivatives. Heinrich Rhode (Biochem. Z., 1922, 
130, 481—496).—The above-named properties of camphor, bomeol, 
menthone, menthol, a- and p-terpineol, and noreamphor have been 
determined without revealing a relation between the physical 
properties and the haemolytic values. The haemolytic value of a 
substance is the same above or below its melting pomt. H. K. 

Effect of Ether on Anti-substances. J. Forssman (Compt. rend. 
Soc. Biol., 1922, 86 , 495—497; from Ghem. Zentr ., 1922, i, 1055).— 
When heated with ethyl ether at 56°, haemolysin is destroyed whilst 
agglutinin is unaffected. Protective anti-substances behave normally. 
With sera, varying results are obtained owing to the presence of 
protective colloids. To this may be attributed the fact that anti-sub¬ 
stances precipitated by ammonium sulphate behave differently from 
those precipitated by acetic acid and distilled water. G. W. R. 

An Equilibrated Sterilisable Fluid of Physiological 
Hydrogen-ion Concentration. Alfred Fleisoh (Arch. expt. 
Path. Pharm., 1922, 94, 22—27).—The fluid has certain advantages 
over Ringer’s or Tyrode’s solutions. It possesses a constant P H 
value of 7*52 at 37°, is isotonic with blood, is sterilisable, and 
contains potassium and calcium in a ratio which approximates to 
that in arterial blood. A similar relation exists between the total 
univalent and bivalent positive ions. The stock solution has the 
composition : sodium chloride, 10*5 grams; potassium chloride, 
05 gram; calcium chloride, 0*3 gram; magnesium chlQride, 0*1 
gram; 5 c.c. of A-phosphoric acid, and 50 c.c. of water. This 
requires filtering. For use, 50 c.c. of the stock solution are mixed 
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with 1 litre of water, heated, and, after cooling, saturated with 
oxygen. Five c.c. of sterile ^-sodium carbonate solution are then 
added. The heating may be omitted if a sterilised solution is not 
required. Modifications may be made to give fluids either richer 
or poorer in carbon dioxide. E. S. 

[Imperfect Digestion and] the Amino-acid Fractions and 
Hippuric Acid in the Urine of Pellagrins. J. R. Murlin 
(U.S. Public Health Service, Hygienic Lab . Butt., 1920, No, 116, 
45—72).—The imperfect gastric digestion, established in 50—60% . 
of the cases of pellagra, might be expected to lead to imperfect 
assimilation of protein, material and the production of toxic im¬ 
perfectly resolved substances which might be eliminated in part 
unchanged in the urine. It is clearly suggested, by comparison 
of two subjects, one without free acid and pepsin in the stomach 
and the other with normal gastric juice, that the quantity of formol- 
titration nitrogen in the urine may depend on gastric conditions. 
The quantity of hippuric acid excreted by pellagrins, especially 
those kept on a maize-vegetable diet, is from twice to three times 
the quantity excreted by normal men on a general mixed diet. 
This may denote an intestinal condition capable of producing 
toxins which may have far-reaching somatic effects. 

Chemical Abstracts. 

Products of Prolonged Tryptic Digestion of Casein. 

Sigmund FrInkel and Paul Jellinek (. Biochem . Z., 1922, 130, 
592—603).—When casein is digested with trypsin until the bromine 
reaction is negative for tryptophan, the filtrate after precipitation 
with Hopkins's reagent gives on removal of mercury and addition 
of alcohol racemic hydroxyproline in 0*8% yield. From the 
filtrate mercuric chloride precipitates histidine anhydride dihydro¬ 
chloride, decomp. 285°, in minute quantity. The mercuric chloride 
precipitate from alkaline solution, however, contained ammonium 
chloride and methylamine hydrochloride. The presence of the 
latter is attributed to a decarboxylase action of the tryptic ferment 
on glyoine. H. K. 

Observations on Sugar Synthesis. II. An Abnormal 
Disturbance of Carbohydrate Exchange and its Relation to 
Diabetes Mellitus. Richard Wagner and J. K. Parnas (Z. 
ges. expt. Med., 1921, 25, 361—384; from Ghem. Zentr., 1922, i, 
893; cf. this vol., i, 487).—Further data are given with regard to 
the carbohydrate metabolism in a ohild with chronic interstitial 
hepatitis. Thyreoidin caused an increase in blood-sugar and a 
depression of acetone production, accompanied, however, by 
lipaemia, lipuria, and steatorrhoea. The production of sugar by 
degradation of body protein is held to be conditioned by thyroid 
activity, which is itself held in check by the pancreas as well as 
by mobilisation of liver carbohydrate. Conversely, excessive 
thyroid activity exerts an inhibitory effect on the pancreas. 

G. W. E. 
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Effect of Radiothorium on Metabolism. K. Miyadera 
( Deut . med. Woch., 1922, 48, 252—253; from Chem. Zentr ., 
1922, i, 1049).—A single injection of radiothorium into the blood¬ 
stream causes a gradual disturbance of metabolism resulting in an 
increase in the total nitrogen output in urine and fasces and also 
in the excretion of uric acid. These changes are attributed to 
increased protein decomposition and decreased nitrogenous anabol¬ 
ism. Oxidative processes are also intensified. G. W. R. 

Animal Calorimetry. XXII. The Production of Pat from 
Protein. H. V. Atkinson, David Rapport, and Graham Lusk 
[with G. F. Soderstrom and James Evenden] (J. Biol. Chem., 
1922, 53, 155—166).—From measurements of the respiratory 
quotient of dogs, it is concluded that, when the glycogen reservoirs 
of the body are full, the ingestion of large amounts of meat is 
followed by th£ production of fat from protein. E. S. 

Lung Stones. A. Scherer (Beitr. Iclin. Tuberculose , 1921, 
49, 17—27).—The chief constituents of lung stones are calcium 
carbonate and phosphates; magnesium carbonate, magnesium 
phosphate, fats, cholesterol, and traces of silicates are also present. 

Chemical Abstracts. 

Degradation of Bile Pigments by Anaerobic Putrefactive 
Intestinal Bacteria. Fritz Passini (Wiener klin . Woch., 
1922, 35, 217—219; from Chem. Zentr., 1922, i, 1057—1058).— 
Putrefactive anaerobic intestinal bacteria rapidly break down 
biliverdin and bilirubin. Formation of urobilinogen or urobilin 
was not observed. Presence of sugar does not prevent the decom¬ 
position of bile pigments by typical putrefying bacteria. Anaerobic 
fermentative bacteria have no effect on the bile pigments in sub¬ 
strates containing sugar. It is supposed that bile pigments are 
unaltered in those parts of the intestine where bacterial decomposi¬ 
tion is mainly fermentative, their decomposition being confined to 
those parts where putrefactive action is predominant. G. W. R. 

The Effects of Adrenal Feeding on the Iodine Content of 
the Thyroid Gland. E. M. Black, M. H upper, and J. Rogers 
(Amer. J. Physiol ., 1922, 59, 222—226).—The addition of various 
preparations of adrenal glands (ox) to the dietary of dogs causes 
an increase in forty-five days of 50*7—70*4% in the iodine content 
of the thyroid gland. The effect appears to be chiefly due to a 
substance other than adrenaline. Chemical Abstracts. 

Probable Occurrence of Proteinogenic Amines in the 
Thyroid. Ubaldo Sammartino (Biochem. Z., 1922, 131, 219— 
225). From 3 kilos of fresh thyroid glands, the author has isolated 
a trace of histamine picrate, tyramine picrate, and phenylethyl- 
amine picrate, as well as inositol. At an intermediate stage of the 
process of isolation, benzoylation of the purified alcoholic extract 
was resorted to and the insoluble benzoylated products isolated 
and hydrolysed. In a shorter process, avoiding benzoylation and 
using 400 grams of fresh horse thyroid and working very quickly 
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inositol was again isolated, but only potassium picrate and an 
unidentified picrate with m. p. above those of the picrates of the 
proteinogenic amines. H. K. 

Keratin. I. A. Heiduschka and E. Komm (Z. physiol. 
Chem., .1922, 121, 221—230).—Hom-clippings were heated at 
atmospheric pressure, in a vacuum, in sealed vessels, and with 
water or ammonia in sealed vessels. The temperature of initial 
partial degradation varies with the time of heating and the con¬ 
ditions of the experiment. Among the volatile products are 
hydrogen sulphide, ammonia, and sulphur compounds. H. K. 

Beef Bone Fat and Neat’s Foot Oil. Hanns Eckart (Z. 
Unters. Nahr. Oenussm ., 1922, 44, 1—29).—A table of analytical 
constants of bone fats, marrow fats, kidney fats, and neat’s foot 
oils obtained from a well-nourished animal and as found in com¬ 
merce is given. The rate of increase in free fatty acids shown by 
bone fat and neat’s foot oil on storage depends on the conditions 
of storage, and is much more rapid if the sample is exposed to 
the action of light and air than if it is stored in the dark and sealed 
up. In the case of the solid fat exposed to light and air, an auto- 
catalytic hydrolysis appears to take place whilst in the case of 
the oil the hydrolysis appears to be a unimolecular reaction. 
Measurements of the surface tension of neat’s foot oil by the drop- 
pipette method gave values varying from 26*7 to 29*7 dynes/cm. 2 
at 50°, according to the sample. The mixed ethyl esters of the 
fatty acids from bone fat were prepared and their analytical con¬ 
stants recorded. The compositions of beef bone fat and neat’s 
foot oil are as follows : stearic acid, 19—21% and 2—3% ; palmitic 
acid, 20—21 % and 17—18%; oleic acid, 53—59% and 74*5—76*5%; 
glycerol, 5—10% in both cases; unsaponifiable substances, about 
0*5% and 0*1—13*5%, respectively. The presence of cholesterol in 
the unsaponifiable substances was confirmed. Tristearin was 
definitely obtained as a constituent of beef bone fat. H. C. R. 

Urinary Acidity. I. Some Effects of Drinking Large 
Amounts of Orange Juice and Sour Milk. N. R. Blatherwick 
and M. Louisa Long ( J. Biol. Chem ., 1922, 53, 103—109).— 
Orange juice produced alkaline urines with an increased organic 
acid and a decreased ammonia content; lactic acid milk, however, 
caused strongly acid urines due to an increased excretion of acid 
phosphate. No increase in the organic acid content of the urine 
was observed in the latter case. E. S. 

Urine Iron, and Renal Function. Rudolf Ehrenberg 
and Alfred Karsten (Pflttger’s Archiv , 1921, 193, 86—92; from 
Chem. Zentr ., 1922, i, 650).—With moderate output of urine, the 
excretion of iron in man is smaller with large amounts, and larger 
with small amounts of urine eliminated; for example, 0*5 mg. 
in 1000 c.c. and 1*9 mg. in 500 c.c. per day. The amount excreted 
is a measure of total renal activity. G. W. R. 
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Periodicity in Chloride Excretion during Dropsical 
Nephritis. P. L. Violle (Compt. rend . soc. Biol., 1922, 86, 
362—383 ; from Chem. Zentr ., 1922, i, 1052).--In dropsical nephritis 
with marked retention of chlorides, the excretion of sodium chloride 
is constant, independently of the water balance. When the kidneys 
again become permeable to chlorides, variations in the daily output 
of chlorides occur. 6. W. R. 

Theory of the Retention and Excretion of Absorbed 
Bromine Salts, and the Halogen Content of the Organism. 

Fr. Baur and E. Oppenheimer (Arch, expt. Path. Pharm., 1922, 
94, 1—21).—The known facts concerning the retention and ex¬ 
cretion of bromides are explained by the assumptions that the 
organism is in halogen equilibrium and that the ratio of chloride 
to bromide in the urine is the same as that in the organism. Using 
these assumptions, expressions are deduced which give, in terms 
of the original chloride content of the organism, the amount of 
bromide and chloride which will be excreted on any day following 
the administration of one or several similar daily doses of bromide. 
These expressions may also be used to calculate the chloride content 
of the organism. E. S. 

Fate of certain Sulphur Compounds when Fed to the Dog. 

Carl L. A. Schmidt and Guy W. Clark (J. Biol. Chem ., 1922, 
53, 193—207).—Estimations were made of the sulphur and amino- 
nitrogen content of the urine following the administration of certain 
sulphur compounds. The following conclusions are drawn from 
the results : Cysteic acid is deaminised but is otherwise unattacked 
during its passage through the animal organism. In agreement 
with the results obtained with man (A., 1920, i, 510), taurine does 
not combine with urea to form taurocarbamie acid, neither is its 
sulphur oxidised to any appreciable extent. The administration 
of isethionic acid does not lead to an increase in urinary sulphates. 
The greater part of the cystine absorbed undergoes oxidation. 
Urine is not a channel for the elimination of bile acids taken by 
the mouth. Appreciable amounts of sulphurous and thiosulphuric 
acids were found in the urine only after the ingestion of large 
quantities of sodium thiosulphate. E. S. 

Genesis of Thiosulphuric Acid in Animals. Serafino 
Dezani (Arch. Farm . sperim. Sci. aff., 1922, 33, 76—80, 81—91, 
97—109).—The author discusses previous work on this subject, 
methods for detecting and estimating thiosulphuric acid in urine, 
and the various hypotheses which have been advanced to explain 
the occurrence of this acid in the animal organism. Salkowski’s 
method for estimating thiosulphuric acid (A., 1914, i, 455) leads 
to erroneous results. T. H. P. 

Fat Excretion. Elsie Hill and W. R. Bloor (J. Biol. Chem., 
1922, 53, 171—178).—The amount and composition of the fat in 
the faeces are to a large extent independent of the diet. These 
results favour the idea of a fat exoretion from the intestine. E. S. 
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Cholesterol in Cerebrospinal Fluid. Stanislao Fabris 
iPcdiatria, 1921, 29, 1057—1064; Ber. ges. Physiol. , 11, 322; 
from Ckem. Zentr., 1922, i, 1058).—In normal children, 0*01% of 
cholesterol was found in cerebrospinal fluid. In hydrocephalic 
cases, cholesterol was absent, whilst in tubercular meningitis 
increased amounts were found. G. W. R. 

Scorpion Venom. Wm. H. Wilson (Bull. inst. Egypte , 1921, 
3, 67—73).—An examination of the venom of Prionurus citrinus 
and Buthu8 quinque-striatus. The former has d T903, and contains 
6*5% of mineral salts and 13*7% of other solid material, chiefly 
protein. It consists of a clear plasma containing numerous re¬ 
tractile granules of two types; solubility and precipitation reactions 
are described. In contrast With the venom of spiders and snakes, 
the activity of that of P. citrinus is not destroyed by putrefaction. 

Chemical Abstracts. 

The Wax of Corpses. S. Goy and E. Wende ( Biochem . Z. % 
1922, 131, 8—12).—The wax of two corpses buried five and one 
and a half years, respectively, consisted essentially of free fatty 
acids, free glycerol being present in very small quantity. A certain 
amount of the free fatty acids had become converted into calcium, 
magnesium, and ammonium soaps. H. K. 

Acetonuria of Diabetes. Roger S. Hubbard and Samuel 
T. Nicholson, jun. (J. Biol. Chem ., 1922, 53, 209—230).—Based 
on certain assumptions, a formula has been developed by means 
of which the molecular ratio of ketogenie to antiketogenic sub¬ 
stances in the diet of diabetic patients may be calculated. From 
a study of a number of cases, it has been found that acetone ex¬ 
cretion varies inversely as the value of this ratio. The excretion 
of acetone is sometimes increased by the inclusion of additional 
fat in the diet, although the extra fat theoretically replaces fat 
which the patient had been drawing from his own reserves. 

E. S. 

Acute Yellow Atrophy of the Liver. Max Kahn and 
Joseph Barsky (Arch. int. med., 1921, 28, 142—150; Ber. ges. 
Physiol ., 11, 303—304; from Chem. Zentr., 1922, i, 991).— 
In acute yellow atrophy of the liver, the tissue shows a very high 
water-oontent and an increase in ash, particularly soluble consti¬ 
tuents, chlorine, sulphur, and magnesium. Calcium, iron, and 
silicon show a decrease. The content of fat varies; lecithin, 
phosphatides, and sulphatides show decreases. G. W. R. 

Sugar Regulation in Paralysis Agitans. K. Dresel and 

F. H. Lewy (Z. ges. exp. Med., 1922, 26, 95—103; from Chem. 
Zentr., 1922, i, 897).—After administration of sucrose in paralysis 
agitans, blood-sugar remains normal for one and a half hours, but 
ultimately rises above the normal. After administration of dextrose, 
blood-sugar remains longer at a maximum than in normal cases. 

G. W. R. 
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Effect of Primary Sodium Phosphate on Body Power. 

Herbert Herxheimer (Klin. Woch., 1922, 1, 480—483; from 
Chem. Zentr ., 1922, i, 985—986)—Phosphoric acid given as sodium 
dihydrogen phosphate has a favourable effect on growth and 
energy production. GL W. R. 

The Effect of Adrenaline on Healthy Individuals. Alfred 

Bjure and John Svensson (Upsala lakarefdrenings forhandlingar , 

1921, 26, 36 pp.; Ber. ges. Physiol., 11, 319; from Chem. Zentr., 

1922, i, 988).—Adrenaline, either in intramuscular or subcutaneous 

injections, produces increase in blood pressure and pulse frequency. 
Sugar in the urine does not increase, although an increase in blood- 
sugar occurs. The absolute amount of sodium chloride excreted 
in the urine increases, although the sodium chloride content of the 
urine decreases. G. W. R. 

Behaviour of 5-Iodoguaiacol in the Human Organism, 

Italo Simon (Arch. Farm, sperim. Sci. aff., 1922, 33, 133 — 144). — 
5-Iodoguaiacol, administered gastrically, produces little effect in 
the animal organism. In the rabbit, a dose of 0*64 gram per kilo, 
causes no inconvenience; in the dog, 0*83 gram per kilo, leads only 
to slight albuminuria; in man, 0*25 gram per kilo, produces no 
harmful phenomenon, and 1 gram only transient diarrhoea. The 
compound is partly absorbed by the gastro-enteric tube and partly 
expelled with the faeces. A dose of 0*08 gram per kilo., administered 
to a dog, is eliminated in the urine in combination with sulphuric 
acid, whilst with a dose of 0 83 gram union occurs also with glycur- 
onic acid. The elimination takes place rapidly. T. H. P. 

Choline as Hormone of Peristalsis. K. Arai ( Pfliiger's 
Archiv , 1922, 193, 359—395; from Chem. Zentr., 1922, i, 889).— 
In experiments with cats suffering from artificially induced peri¬ 
tonitis, peristalsis was produced by administration of choline 
chloride (0*01 gram per kilo.). G. W. R. 

The Nature of Specific Poisons. Peter Bergell (Z. physiol. 
Chem., 1922, 121, 231—239).—The author has investigated the 
question as to whether an animal dosed with tropine is especially 
sensitive to tropic acid, and, conversely, when dosed with tropic 
acid is sensitive to tropine, these components of the toxic alkaloid 
atropine being individually relatively harmless. Mice readily become 
acclimatised to tropine or tropic acid. After the injection of a succes¬ 
sion of small doses of either of these substances, a subsequent injection 
of the other substance leads to death or very severe illness. H. K. 

Physiology and Pharmacology of the Leech, Hirudo 
medicinalis . Werner Teschendorf (Pfliiger's Archiv , 1921, 
192, 135—162; from Chem. Zentr., 1922, i, 893).—The musculature 
of the leech is comparatively little affected by an induction current, 
by variations in osmotic pressure, or by inorganic substances. It 
is sensitive to alkaloids, for example, nicotine. Small variations 
in hydrogen-ion concentration have little effect on the tonus; 
alcohol and chloroform increase tonus. G. W. R. 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


i. 971 


Chemistry of Vegetable Physiology and Agriculture. 


Denitrification with Formates. Influence of the Ration. 

J. Groenewege (. Bied . Zentr ., 1922, 51, 219—220).—With Bac¬ 
terium denitroformicicum , n. sp., using calcium formate as the 
exclusive source of carbon, denitrification does not take place in 
culture solutions containing potassium monohydrogen phosphate 
owing to reaction with the calcium formate whereby calcium 
phosphate and free formic acid are produced. When the culture 
solution is maintained neutral or slightly alkaline, denitrification 
takes place only on a3ration. If, however, the calcium formate is 
replaced by potassium or sodium formate, denitrification takes 
place even under anaerobic conditions. G. W. R. 

Fermentation of Hexoses and Related Compounds by 
Certain Pentose-fermenting Bacteria. W. H. Peterson, 
E. B. Fred, and J. A. Anderson {J. Biol Chem ., 1922, 53, 111— 
123).—The action on various sugars of four cultures of the group 
of pentose-fermenting organisms previously described (this vol., 
i, 201) has been determined. Dextrose, laevulose, lactose, raffinose, 
and melezitose were converted almost quantitatively into lactic 
aoid, small quantities of carbon dioxide, which is regarded as a 
product of cell respiration, also being produced. With the last 
three sugars, the action was slow, and, when the cultures became 
old, a secondary fermentation began with the production of volatile 
acids. Mannitol was fermented differently from the sugars, thus 
showing the influence of the terminal alcohol group. With one 
exception, in which no volatile acids were formed, the products 
from this substance were lactic acid, ethyl alcohol, formic acid, 
and acetic acid. The action of the pentose-fermenting bacteria 
resembles that of Streptococcus lactis . The lactic acid produced 
by the former, however, is always optically inactive whereas that 
produced by the latter is active. E. S. 

The Acetone and Butyl Alcohol Fermentation of Various 
Carbohydrates. Guy C. Robinson (J. Biol Chem., 1922, 53, 
125—154).—The fermentative ability of an organism of the Granu - 
lobacter type, isolated from a sample of fresh barley, towards various 
carbohydrates was studied. The course of fermentation was 
followed by making periodic estimations of the titratable acidity 
of the media and of the amount and, where possible, the com¬ 
position of the carbohydrates present. The carbohydrates studied 
iell into two groups, according to the type of fermentation which 
occurred. In the first group, which consisted of dextrose, laevulose, 
mannose, sucrose, lactose, and starch, the acidity of the media, 
after reaching a maximum, showed a decided fall, whilst the carbo¬ 
hydrate was completely consumed. The second group comprised 
galactose, xylose, arabinose, raffinose, melezitose, inulin, and 
mannitol. In these cases, the high acidity persisted and the 
consumption was incomplete. Dextrin fell into the first or second 
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group, according as it was prepared by malt amylase hydrolysis 
or acid hydrolysis of starch. Trehalose, rhamnose, melibiose, and 
glycerol were not fermented. With mixtures containing dextrose 
and either sucrose or lactose, dextrose was preferentially consumed. 
Maltose, however, was fermented concurrently with dextrose, 
laevulose, or mannose. Galactose was more completely consumed 
in the presence than in the absence of dextrose. From the experi¬ 
mental data, it is concluded that the organism secretes the enzymes 
amylase, inulinase, and maltase, but not sucrase, lactase, or rafnnase. 
Raffinose is hydrolysed to melibiose and laevulose by sucrase within 
the cell. 

Decomposition of Inositol and Glycerol after the M ann er 
of True Sugars by Bacillus lactis aero genes, H. Kumagawa 
(Biochem. Z., 1922, 131, 157—160)—In presence of calcium car¬ 
bonate and calcium sulphite, inositol is degraded by B. lactis 
aerogenes with production of acetaldehyde, lactic acid, and succinic 
acid. Glycerol gives acetaldehyde. H. K. 

The Action of Tribromoxylenol on the Tubercle Bacillus. 
(Mllb) T. Duboc (Gompt. rend., 1922,175,326—328).—Emulsions of 
bovine, avian, and human tubercle bacilli were treated with tri¬ 
bromoxylenol. Part of the organisms was absorbed at once; 
the remainder formed a yellow, frothy layer on the surface of the 
liquid, gradually disappearing as the liquid cleared. After periods 
of nineteen to one hundred and forty-five days, varying with the 
nature and previous history of the organisms, all bacilli had dis¬ 
appeared and the liquid remained perfectly clear. Microscopic 
* examination of organisms, periodically removed from treated 
emulsions, showed the gradual disappearance of acid-fast organ¬ 
isms, loss of structure, and finally complete solution. A. G. P. 

Accelerators of Fermentation. Hans von Euler and 
Signs Karlsson (Biochem. Z., 1922, 130, 550—555).—Washed 
' dry yeasts, free from co-enzyme, are not activated by juices and 
extracts containing much vitamin-2?, but there is a marked acceler¬ 
ation of fermentation by washed dry yeast on addition of the 
co-enzyme. H. K. 

Influence of Mineral Spring Water on the Carbohydrate 
Interchange in Yeast. Paul Mayer (Biochem. Z., 1922, 131, 
1—5).—The use of Karlsbad water as solvent for the sucrose in 
yeast fermentation leads to an increased production of glycerol 
and diminished production of alcohol. Solutions made up from 
Karlsbad salts (powder form), show this effect to an enhanced 
degree. H. K. 

The Infl uence of Thyroxin on Alcoholic Fermentation. 
M. Tomita (Biochem. Z., 1922, 131, 175—177).—Thyroxin has a 
slight, stimulating action on alcoholic fermentation. H. K. 

Production of the Second and Third Forms of Ferment¬ 
ation with Saccharomyces Sakd, Zygosaccharomyces major , 
and Z. salsus . H. Kumagawa (Biochem. Z ., 1922, 131, 148 — 
156).—The Japanese yeasts named can ferment sugar according to. 
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the second and third modes. Saccharomyces Sakd can withstand a 
greater proportion of sodium hydrogen. sulphite than German 
yeasts, with the resultant production of increased yields, 19*6% of 
acetaldehyde, and 39*2% of glycerol, whilst the alcohol production 
was only 10%. H. K. 

Carboligase. V. The Binding of Carbon to Carbon 
Biosynthetically in the Aliphatic Series. Julius Hirsch 
(Biochem. Z., 1922, 131, 178—187).—Yeast fermentation in 

presence of pyruvic acid leads to the production of optically active 
acetylmethylcarbinol, which is isolated and identified by its 
phenylosazone, m. p. 241—242°, its p-nitrophenylosazone, m. p. 
308—310° (decomp.), and its semicarbazone, 

OH*CHMe-C{:N-NH-CO-NH 2 )-CH 3 , 
m. p. 193—194°. This “ aoyloin ” condensation is brought about 
by the carboligase. % H. K. 

Ammonia as a Product of Protein Transformation 
caused by Mould Fungi and the Conditions of its Formation. 

V. S. Butkevich (Eec. d’articles dedid au Prof. C. Timriazev , 1916, 
457—499; Abstracts Bad 4, 36).—The different species of fungi 
vary as regards their capacity to decompose proteins with form¬ 
ation of ammonia. The mould fungi are capable of utilising for 
the formation of ammonia not only amino- but also the amido- 
complexes. Both these reactions were studied, with the mycelium 
and with the expressed juice of Aspergillus niger. This fungus 
contains an enzyme which is capable of transforming the amido- 
group of asparagine into ammonia. An alkaline medium is most 
favourable for its action. The ammonification of the amino-group 
of amino-acids can only be observed with living cells. 

Chemical Abstracts. 

Formation of Citric and Oxalic Acids in Citromyces 
Cultures on Sugar and a Process for the Estimation of these 
Acids. Wl. Butkewitsch (Biochem. Z., 1922, 131, 327— 
337).—Various kinds of Citromyces were cultivated on 10% 
sucrose solutions deficient in nitrogen, and calcium carbonate was 
added. Citric and oxalic acids were formed, and were estimated. 
In each case, a large yield of oxalic acid means a diminished yield 
of citric acid, and vice versa. This is due to the formation of oxalic 
acid at the expense of the citric acid. These two acids may be 
estimated when present together in an approximately quantitative 
manner either (1) by extraction of the mixed calcium salts with 
dilute hydrochloric acid, or (2) by dissolving the salts in hydro¬ 
chloric acid and adding sodium acetate which precipitates calcium 
oxalate alone. The main discrepancy falls on the citrate. 

H. K. 

Utilisation and Formation of Citric Acid in Cultures of 
Citromyces glaber on Sugar. Wl. Butkewitsch (Biochem. 
Z., 1922, 131, 338—350).—Citric acid is formed by Citromyces 
glaber when grown either on normal or on abnormal media. If 
citric acid or citrates be added to the nutrient media, oxalic acid 
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appears directly. In dilute solution, the “ economic coefficient ” 
of ^^utilisation of citric acid approaches that of dextrose, but in 
concentrated solutions it falls off. The combination dextrose-citric 
acid stimulates the productive metabolism. H. K. 

Action of Selenium on the Metabolism of Plants in Presence 
of the Radioactivity of Air and of Soil. Julius Stoklasa 
[with P. K&i&ka, J. Penkava, J. Zelenka, J. Chmela6, and 
V. Ji.NSKif] (Biochem. Z., 1922,130, 604—643; cf. this vol., i, 613, 
614).—The authors have investigated the action of ions containing 
selenium in the presence and absence of radium emanation on 
(a) the growth of azotobacter, (b) the germination of seeds, and 
(c) the development of plants. Sodium selenite is found to inhibit 
the growth of Azotobacter chroococcus but this inhibition is to some 
extent overcome by radium emanation. On the germination of 
seeds, both sodium selenite and selenate are detrimental, the 
selenite being the more powerful. Radioactive air accelerates the 
growth of seeds and inhibits the toxic action of selenites and selen- 
ates. A parallel behaviour is observed on the growth of plants, 
except that very minute quantities of selenates may stimulate 
growth. H. K. 

The Diastatic Value of Malt. Fr. Duchackk ( Chem . Listy , 
1922, 16, 202—207).—The importance, in post-war brewing, of 
knowing the diastatic value (determined by the method of Windisch, 
Woch. Brau ., 1921, 38, 149) of the malt used, is pointed out, 
and this value is given for numerous samples of last year’s malt 
production in Czechoslovakia. From a comparison of the chemical 
and physical properties of these samples, it is concluded that none 
of these can alone allow of the estimation of the diastatic value of 
the sample in question, but that this value is more affected by the 
procedure in the germinator and in the malt-kiln. Particularly 
on the upper shelf of the latter is the diastase apt to be destroyed 
by inefficient drying, whilst efficient drying will sometimes double 
the diastatic value of a malt. R, T. 

The Presence of the Antineuritic Substance, Water- 
soluble B, in Chlorophyll-free Plants. C. R. Orton, E. V. 
McCollum, and Nina Simmonds (J. Biol Chem., 1922, 53, 1—6).— 
Vitamin-# is present in small quantities in onion roots; it is there¬ 
fore concluded that this vitamin is not associated with the chloro- 
plasts in plant-tissue. The mushroom, Agaricus campestris, is a 
good source of vitamin-#; experiments with Indian-pipe, Mono - 
tropa uniflora , gave inconclusive results, whilst Gronovius’s dodder, 
Cuscuta Gronovii , could not be tested owing to its toxic properties. 

E. g. 

Preparation and Properties of Vitamin-#. Sogen Tsukiye 
(Biochem. Z., 1922, 131, 124—139).—The author has prepared 
an active vitamin-.# preparation from an 80% alcoholic extract 
of 30 kilos of rice polishings and from an aqueous extract of 4 kilos. 
After cleansing with basic lead acetate, the vitamin is precipitated 
by phosphotungstic acid and the precipitate decomposed by barium 
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hydroxide. After removal of excess of barium hydroxide, a pre¬ 
cipitation is effected in acid solution with silver and the filtrate 
made weakly alkaline with barium hydroxide, whereupon a second 
silver fraction is obtained containing the vitamin. The vitamin 
preparation is precipitated by tannin and picric acid and the 
picrate is soluble in alcohol and hot water. It is not soluble in 
the neutral state in alcohol of more than 80% strength, but is 
readily soluble in acidified alcohol and in water. H. K. 

Glacial Acetic Acid as a Solvent for the Antineuritic Sub¬ 
stance, Water-soluble B. Victor E. Levine, E. V. McCollum, 
and Nina Simmonds (J. Biol. Chem., 1922, 53, 7—11).—Glacial 
acetic acid is a good solvent for the extraction of vitamin- B from 
plant material. Impurities can be largely removed from such 
extracts by precipitation with ether. „ E. S. 

Chemical Constituents of Green Plants. XIX. Occurrence 
of Lactic Acid and Succinic Acid in the Leaves of the Rasp- 
bery (Rubus idaeus). Hartwig Franzen and Emmi Stern 
(Z. physiol. Chem., 1922, 121, 195—220).—The aqueous extract of 
raspberry leaves, after removal of substances precipitable by lead 
acetate, contains chiefly magnesium, caloium, and manganese salts 
of lactic acid with a little succinic acid. The content of lactic 
acid in the dried leaves is 1%. The isolation and characterisation 
of these acids is facilitated by fractionation of the esters, conversion 
into hydrazides, and condensation with benzaldehyde. H. K. 

Nutmeg Butter. H. B. (Mat. grasses , 1922, 14, 6099).—Nut¬ 
meg butter is composed of 1 % butyrin, 19% olein, and the remainder 
myristin. It has m. p. 31°. Chemical Abstracts. 

The Presence of Cobalt and Nickel in Arable Soil. Gabriel 
Bertrand and Mokragnatz ( Compt. rend., 1922, 175, 112—114).— 
In two samples of arable soils the authors have found respectively 
0*00028% of cobalt and 0*00136% of nickel, and 0*00037% of 
cobalt and 0*00174% of nickel. W. G. 

The Effect of Lime, Leaching, form of Phosphate, and 
Nitrogen Salt on Plant and Soil Acidity, and the Relation 
of these to the Feeding Power of the Plant, F. C. Bauer and 
A. R. C. Haas (Soil Sci., 1922, 13, 461—480).—Soja-beans and 
maize were grown in sand cultures with suitable nutrient solutions 
and the rates of growth, together with the hydrogen-ion concen¬ 
trations of the juioes of various parts of the plants were compared. 
Limestone treatment, leaching, and the nature of the phosphate 
and nitrogen salts applied produced considerable effects on the 
aoidity of the nutrient medium and of the plant juices. The 
acidity was closely related to the growth and feeding power of 
the plants. Limestone, by reducing soil acidity, reduced also the 
aoidity of soja beans grown in the soil. In a few cases increased 
vigour of the plants resulted from li m ing and this was accompanied 
bv increased acidity of the plant juices. The increased acidity 
of the nutrient medium by leaching usually resulted in increased 
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acidity of the juices of maize plants. Acid phosphates raised 
the acidity of the medium and of the plant juices more than did 
rock phosphates. The availability of rock phosphate to the plant 
increases with greater acidity of the medium. Ammonium nitrate 
increased the acidity of the soil and of the root juices of maize 
more than did sodium nitrate, but there was little difference 
apparent in the juices of the upper portions of the plants. The 
total acidity of soja-bean roots did not increase with increasing 
actual acidity. On the other hand, the total acidity of the maize 
plant increased with the actual acidity of the juices of both roots 
and tops. The total acidity of maize tops was usually greater 
than that of the roots. Sodium nitrate produced greater acidity 
than ammonium nitrate in maize tops. Limestone reduced the 
actual acidity of soja bean nodules below that of the roots on 
which they grew. Variations in the acidity of soja-bean nodules 
due to liming followed those of the juices of the upper portions of 
the plant. A. G. P. 

Acid Soils. III. The Influence of Calcium Carbonate, 
Calcium Oxide, and Calcium Sulphate on the Soluble Soil 
Nutrients of Acid Soils. R. H. Robinson and D. E. Bitllis 
(Soil Sci.y 1922,13, 449—460).—The acid soils examined responded 
very differently in field trials, when limed to the requisite extent 
to satisfy the Veitch “ lime requirement.” Examination of the 
water-soluble constituents of laboratory samples showed the chief 
difference to be a rapid formation of nitrates in those soils which 
responded to lime in the field. Treatment with calcium sulphate 
increased the soluble potassium and magnesium in all soils. [See 
also J. Soc. Chem. Ind ., 1922, 677a]. A. G. P. 

Influence of Salts on Azoflcation in Soil. J. E. Greaves, 
E. G. Carter, and Yeppa Lund (Soil Sci., 1922,13, 481—499).— 
Soil was treated with varying amounts of the chlorides, sulphates, 
carbonates, and nitrates of sodium, potassium, magnesium, calcium, 
iron, and manganese, and their effects on the rate of nitrogen 
fixation were compared. The toxicity of the salts is specific, and 
is not governed by the electronegative ion. All the salts examined 
were less toxic to the nitrogen-fixing organisms than to the 
nitrifiers or ammonifiers. The toxic quantity of any particular 
salt varied with the type of soil. No sodium salts were toxic in 
quantities up to 460 parts of sodium per million of soil. Potassium 
chloride and carbonate, manganese carbonate, and ferric sulphate 
did not stimulate nitrogen fixation under any conditions examined. 
All other salts had a stimulating effect. The common soil alkalis 
would not affect nitrogen-fixing organisms, even if present in 
sufficient quantities to retard ammonifioation, nitrification, and 
plant growth, provided the soil is not acid and contains the 
necessary nutrients. Nitrogen-fixing bacteria are much more 
resistant to the salts than are ammonifiers, nitrifiers, and many 
higher plants. A. G. P. 
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The Ozonides of Petroleum. Rudolf Kobtschau (Z. angew. 
Chem., 1922, 35, 509—513; cf. Molinari and Fenaroli, A., 1908, 
i, 933).—A Texas transformer oil, d 0*915, was found to have a 
molecular weight of 293, whilst the ozonide, of which 25% was 
produced from the oil, had a molecular weight of 663. A solution 
of this ozonide in benzene, after keeping for a few hours, had a 
molecular weight of 606 only, and after two days a molecular 
weight of 479, showing that decomposition into compounds of 
lower molecular weight had taken place. The figure 663 corre¬ 
sponds closely with that of a dimeric diozonide (688). The mole¬ 
cular weights of mineral oils determined in camphor are generally 
lower than those determined in benzene. The ozonides from 
Texas and Pennsylvanian spindle oils have a characteristic pungent 
odour, and separate as white, flocculent precipitates, which gradually 
change to a red resin at temperatures of 20° and above. Oils 
poor in sulphur give more stable ozonides of a lighter colour. The 
curves of ozone absorption are very steep at their commencement, 
and the maximum increase of weight is 16—17%. “ White oils ” 

show no formation of ozonides, but a considerable increase in 
viscosity when exposed to the action of ozone. 

The ozone value is subject to too great variations for employment 
in analysis, but a “ splitting number ” determined by taking the 
acidity of an ozonised oil which has been boiled for half an hour 
with water is of utility in the examination of used transformer oils. 

H. M. 

Hydrogenation of Unsaturated Hydrocarbons. Chemische 
Fabrik Griesheim-Elektron (D.R.-P. 350429; from Chem . 
Zentr ., 1922, ii, 1026).—In the hydrogenation of unsaturated hydro¬ 
carbons by passing them, mixed with hydrogen, over metallic 
catalysts, a better utilisation of the hydrogen is obtained by diluting 
with methane, ethane, or ethylene. For example, in the preparation 
of pure ethane from acetylene the mixture is diluted with ethane 
until the acetylene content of the mixture amounts to less than 
30% by volume. Similarly, in the preparation of a mixture of 
ethylene and ethane the mixture is diluted with ethane or ethylene 
until the acetylene content is less than 35% by volume. 

G. W. R. 

The Formation of Butadiene from Ethylene. J. E. Zanetti, 
J. R. Suydam, jun., and M. Offner (J . Amer . Chem . Soc. y 1922, 
44, 2036—2041).—The formation of butadiene from ethylene has 
been studied at temperatures varying from 550° to 850°. The 
temperature of maximum formation has been shown to be 750°, 
above which the decomposition of ethylene into methane, hydrogen, 
and carbon occurs very rapidly. The maximum quantity of ethylene 
transformed into butadiene is 0*0096 litre per litre of ethylene. 
vol. cxxii. i. mm 



1. 978 


ABSTRACTS OF CHEMICAL TAPERS. 


It is suggested that the formation of aromatic hydrocarbons 
from ethylene takes plaoe, at least in part, through the inter¬ 
mediate formation of butadiene. Attention is directed to the 
formation of an aliphatic hydrocarbon of higher boiling point 
from one of a lower boiling point and to the possible role of similar 
reactions in the cracking of oils. H. W. 

The Addition of Hydrogen Haloids to Isoprene. H. Stau- 
dinger, W. Kreis, and W. Schilt (. Helv . Chim. Ada, 1922, 5, 
743—756).—When isoprene combines with 1 mol. of hydrogen 
bromide, addition takes place at the a- and 8-positions with form¬ 
ation of dimethylallyl bromide [aL-bromo»y-methyl- W+butene]) 
CMe 2 *CH*CH 2 Br, the constitution of which was established in 
the following manner. It condenses readily with sodium ethyl 
malonate, forming ethyl y-rmthyl-^-butenylmalonate, 
CMe ? :CH*CH 2 *CH(C0 2 Et) 2 , 

b. p. 127°/11 mm. When hydrolysed with alcoholic sodium 
hydroxide, this gives y -methyl*^-butenyhmlonic acid , m. p. 95*5— 
96°. The fact that the orude acid has a sharp melting point proves 
that the compound of isoprene and hydrogen bromide is a uniform 
product. y-Methyl-A^-butenylmalonic acid when heated at 160° 
loses carbon dioxide with formation of dimethylallylacetic acid 
(i l-methyl-by-hexenoic acid), a colourless oil, b. p. 103—105°/10 mm. 
The Constitution of this compound is fixed by its oxidation with 
permanganate to the known 8-dimethyl-8-hydroxylaevulic acid and 
eventually into acetone and succinic acid. 

The halogen of a-bromo-y-methyl-A^-butene is specially reactive, 
on account of the double bond in the py-position. With guaiaool, 
it condenses in alcoholic sodium hydroxide solution to give gmiacyl - 
y-methyl-&P-butenyl ether, a viscous, nearly colourless oil, b. p. 
140710 mm., which, by heating at 220°, changes into p-y -methyl- 
W-butenylguaiacol, b. p. 148—149712 Him. The latter was 
methylated with methyl sulphate to p-y -methyl-hA-butenylveratrole, 
b. p. 140710 mm., which gave veratric acid on oxidation. The 
great reactivity of bromomethyl butene was shown by its behaviour 
with magnesium, when very little Grignard compound could be 
detected since it reacted almost at once with more of the bromide 
to form tetramethyldiallyl [fy-dimethyl-kK-octadiene], b. p. 45— 
507ll mm. A similar reaction was observed by Rupc and Burgin 
(A., 1910, i, 161) with styryl bromide. They also obtained, besides 
the normal distyryl, an isomeric compound which, from its oxidation 
products, must be a diphenylallyl, that is a^-diphenyl-A a *-hexadiene, 
CflPhICH'CH 2 , CHPh*CH!CH 2 , not a8-diphenyl-A a -hexene, as they 
supposed. Evidence was obtained of the formation of a second 
hydrocarbon, CMe 2 !CH # CH 2 *CMe 2 *CH!GH 2 , in a similar manner 
from a-bromo-y-methyl-A^-butene. The presence of this com¬ 
pound would account for the observed formation of dimethyl- 
succinic acid among the oxidation products of the mixed hydro¬ 
carbons obtained from bromomethyl butene and magnesium. With 
magnesium phenyl bromide, bromomethylbuteile reacts to form 
y -methyl-A^-butenylbenzene. By the action of magnesium on 
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a-bromo-y-methyl- A^-butenyl bromide in presence of carbon dioxide, 
a small quantity of pyroterebie acid was formed. E. H. R. 

Isoprene Dibromide. H. Staudinger, 0. Muntwyler, and 
0. Kupeer ( Helv . Chim . Acta , 1922, 5, 756—767).—The dibromide 
formed by addition of bromine to isoprene is aS-dibromo-y-methvl- 
A^-butene, since on oxidation it gives bromoacetic acid. The 
compound therefore contains two reactive bromine atoms (cf. 
preceding abstract). Attempts to obtain a cyciopentene derivative 
by condensing it with sodium ethylmalonate were not successful. 
Only one atom of bromine reacted with the malonate, the other 
being lost as hydrogen bromide. The condensation product was 
not a uniform substance but appeared to consist principally of 
ethyl &-7Mthyl-k aS -pentadiene-aLaL-dicarboxylate. On reduction, it 
united with four atoms of hydrogen and the resulting ester, after 
hydrolysis, was converted into a monocarboxylic acid which was 
identified as 8-methylhexoic acid. The condensation product must 
consequently contain the ester, CH 2 !CMe , CH2*CHIC(C0 2 Et) 2 . By 
hydrolysing the condensation product before hydrogenating, and 
distilling after removing carbon dioxide, there were obtained a 
methylpentadienecarboxylic acid and a lactone of a hydroxy- 
methylpentenecarboxylic acid which were not identified with 
certainty. The lactone may be that of y - hydroxyl-methyl- A 6 -pentene- 
carboxylic acid; it is a colourless liquid, b. p. 105—110°/12 mm.; 
it is oxidised by permanganate or by hydrogen peroxide to succinic 
acid. Besides these two products were isolated a lactonic acid , 
m. p. 119—122°, giving a monoethyl ester, m. p. 85—86°, and a 
mixture of substances formed by the action of 1 mol. of isoprene 
dibromide on 2 mols. of ethyl malonate. 

From isoprene tetrabromide was obtained a new dibromoisoprene, 
b. p. 78—83°/12 mm., a liquid of pleasant odour. Isoprene 
dibromide , from isoprene and bromine in carbon disulphide solution, 
is an unpleasant smelling liquid, b. p. 90—96°/12 mm., and has the 
constitution given above. When incompletely oxidised with 
permanganate, it forms aih-dibromo~$y-dihydroxy-$-methylbutane, 
CH 2 Br-CMe(OH)-OH(OH)-CH 2 Br, m. p. 127°. From isoprene 
dibromide by treatment with alcoholic sodium methoxide was 
obtained a mixture of bromoisoprenes difficult to separate. Unlike 
isoprene itself, the mono- and di-bromoisoprenes do not polymerise 
to form caoutchouc-like products, but decompose when heated. 

E. H. R. 

Electrolytic Oxidation of Alcohols. I. isoAmyl Alcohol. 

Shtjnzo Koizumi (Mem. Coll . Sci. Kyoto , 1922, 5, 359—382).— 
The material used in the investigation had b. p. 130—132°, d 0*811, 
and was obtained by fractional distillation of technical esoamyl 
alcohol; it possibly contained a small quantity of optically active 
amyl alcohol. The experiments were made in a divided cell, the 
cathode being of nickel gauze or sheet lead and the cathode solution 
being sulphuric acid car dilute sodium hydroxide solution. Lead 
peroxide acted most effectively as anode material. The products 

mm2 
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of the oxidation were isovaleric acid, isovaleraldehyde, and carbon 
dioxide. In alkaline solution, the acid formed was always accom¬ 
panied by the aldehyde; the current efficiency increased with 
decreasing current density. In a sulphuric acid solution, aldehyde 
was produced only when the current density fell below 1 amp. 
per 100 sq. cm. For the electrolytic preparation of isovaleric 
acid, the most suitable current density was found to be 1—1*4 
amp./sq. dcm., if the solution remained stationary and about 
2 amp./sq. dcm. when it was stirred. The most favourable con¬ 
centration of sulphuric acid was 10—20%. The temperature 
should be maintained below 30°. Vanadium pentoxide, cerium 
sulphate, potassium dichromate, and ferrous sulphate were found 
to be effective oxygen carriers. 

A convenient and rapid electrolytic method for preparing iso¬ 
valeric acid without involving the use of a diaphragm is described 
in detail. H. W. 

Preparation of Glycerol from Sugar. Vereinigte 

Chemische Werke Akt.-Ges. (D.R.-P. 343321; from Chem. 

Zentr., 1922, ii, 1085).—The fermentation of sugar to form glycerol 
is carried out with addition of salts of acid or neutral reaction as 
well as nutrient salts. As examples of the salts added, ferrous 
sulphate, aluminium sulphate, ammonium chloride, and calcium 
chloride are mentioned. Ammonium sulphate, sodium phosphate, 
potassium sulphate, and magnesium sulphate are used as nutrient 
salts. The addition of neutral or acid salts increases the yield 
of glycerol. The yeast is also less harmfully affected than is the 
case in alkaline solution. G. W. R. 

Preparation of Glycerol from Sugar. Vereinigte 

Chemische Werke Akt.-Ges. (D.R.-P. 347604; from Chem. Zentr., 
1922, ii, 1086).—In the formation of glycerol from sugar, the 
fermentation is allowed to reach its maximum intensity and, 
without inteiruption of the process, a further addition of sugar 
is made together with smaller amounts of yeast and nutrient salts 
than in the initial mixture. A larger yield of glycerol and a 
quicker fermentation are thereby obtained. In an example given, 
the yield of glycerol was 23% of the sugar used. G. W. R. 

The Action of Epichlorohydrin on Normal Sodium 

Phosphate in Aqueous Solution and the Stability of a 
Diglyceromonophosphoric Diester. Octave Bailly (Bull. 
Soc. chim., 1922, [iv], 31, 848—862; cf. A., 1921, i, 299, 493).—On 
attempting to prepare sodium a-glycerophosphate by using epi¬ 
chlorohydrin in place of the a-monochlorohydrin, the fact that 
one of the ~ONa groups of the sodium phosphate behaves in a 
somewhat similar manner to the same group in sodium phenoxide 
(cf. Foumeau, A., 1910, i, 246) causes other reactions to take place 
simultaneously. When normal sodium phosphate is treated in 
aqueous solution with an equimolecular quantity of epichloro¬ 
hydrin, formation of sodium monoglycidophosphate and diglycido- 
phosphate occurs, and at the same time sodium a-y-monoglyccro- 
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monophosphate and ay-monoglycerodiphosphate are formed. The 
two first-named substances are readily hydrolysed to a-glycero- 
phosphate and aa-diglyceromonophosphate, respectively. It is 
pointed out that the latter is extremely stable. An attempt was 
made to convert potassium diallyl phosphate into aa-diglycero¬ 
monophosphate but this substance was only obtained in solution 
and in an impure condition; all attempts at crystallisation failed. 
Like the sodium salt, it is very stable and is not hydrolysed by 
prolonged boiling at 120° under pressure (cf. Fischer and Pfahler, 
A., 1920, i, 807). H. J. E. 

Hydrolysis of pp'-Dichlor odiethyl Sulphide. Synthesis of 
Divinyl Sulphide and the Preparation of a Non-vesicant 
Isomeride of pp'-Dichlorodiethyl Sulphide. Sidney Hartley 
Bales and Stanley Arthur Nickelson (T., J922, 121, 2137 — 
2139). 

Monothioethylene Glycol. George Macdonald Bennett 
(T., 1922, 121, 2139—2146). 

The Constitution of Soap Solutions. Hexadecanesulphonic 
(Cetylsulphonic) Acid and other Sulphonates. Mabel 
Harriet Norris (T., 1922, 121, 2161 — 2168). 

Complex Compounds of Lead Acetate. R. Weinland and 
Rudolf Stroh ( Ber 1922, 55, [B], 2219—2225).—A series of 
salts in which the lead-acetate ion functions in all probability as 
kation has been prepared by the action of perchloric or nitric acid 
on lead oxide and acetic acid or on lead acetate under conditions 
which are precisely described in the original. The kation is con¬ 
sidered to be produced by the union of the lead atoms and the 
acetate residue by means of the subsidiary valencies of the oxygen 

atoms thus, Pb<^ : ^^ c !®>Pb | and Pb^O-CMelO vPb . The 

L U-LMe.U J [_ ■ o:CMe .o/ J 

salts are without exception beautifully crystalline. The per¬ 
chlorate acetates explode violently when strongly heated or when 
struck; occasionally they appear to explode violently without 
obvious cause. Their electrical conductivity is in harmony with 
the conception that they are complex salts. 

The following individual compounds have been prepared : The 
saU y [Pb 2 (CH 3 C0 2 ) 2 ](C10 4 ) 2 ,H 2 0, colourless, rhombic plates, formed 
by the action of perchloric and glacial acetic acids on a thin paste 
of lead monoxide and water; the salt , [Pb 2 (CH 3 <)0 2 ) 3 |C1Q 4 ,2H 2 0, 
colourless, microscopic needles; the salty 

[Pb 4 (CH 3 -C0 2 ),](C10 4 ) 3 ,2H 2 0, 

aggregates of needles or thick, hexagonal rods (this is the only 
salt of the series which can be crystallised unchanged from aqueous 

solution); the salt , £pb 3 (CH 3 *C0 2 ) 4 qjj 4 *CO ’ * ar 8 e > rhombohedral 

crystals; the salty [Pb 3 (CH 3 *C0 2 ) 4 ](N0 3 ) 2 ,H 2 0, microsoopic needles; 
the salt t [Pb 2 (CH 3 *C0o) 3 ]N0 3 ,H 2 0, small needles. H. W. 
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Complex Salt of Mercuric Acetate and Sulphide. A, Miolati 
(Gazzetta, 1922, 52, ii, 27).—The compound, HgS,Hg(O^H B O t ) |f 
described by Bemardi and Rossi (this vol., i, 421), was prepared 
by Palm (1862) in another way, and is referred to in current hand¬ 
books. With other mercuric salts, such as the chloride or iodide, 
mercuric sulphide gives salts containing a complex kation of which 
the mercuric sulphide forms part (cf. Borelli, A., 1908, i, 515; 
ii, 1039; 1909, i, 452). T. H. P. 

Saponification of Oils and Fats. H. M. Langton ( J. Oil 
and Colour Chemists' Assoc., 1922, 5, 41—75).—Large scale experi¬ 
ments were carried out on the hydrolysis of various oils and fats 
under a steam pressure of eight atmospheres, using 2*5% of the weight 
of oil of calcium or magnesium oxide as catalyst. The resulting 
curves obtained are of the exponential type in every case, the 
greater part of the oil or fat being hydrolysed in the first four hours 
and the velocity of the reaction thereafter falling to a very low 
rate. In most cases, magnesium oxide was more effective weight 
for weight than calcium oxide as a catalyst. H. C. R. 

The Action of the Brush Discharge on Fatty Acids and 
their Glycerides. Egon Eichwald (Z. angcw. Chem., 1922, 35, 
505—506).—If oleic acid is subjected to the action of the brush 
discharge, the iodine value steadily falls, the mean molecular weight 
steadily rises, and stearic acid is produced. The increase in mole¬ 
cular weight per unit fall in iodine value increases from 6*3 at the 
beginning of the treatment to 43*5 after twenty-two hours’ treat¬ 
ment. About 11% of the acid is converted into stearic acid in an 
atmosphere of air or nitrogen and 15% in an atmosphere of 
hydrogen. It is considered that the bombardment of the molecules 
causes hydrogen atoms to become detached in a highly active 
state, and that they immediately saturate the double bonds of 
other molecules of oleic acid, leaving some highly unsaturated 
molecules, which polymerise and cause the increase in molecular 
weight. • Glycerides show similar effects under the brush discharge, 
the glyceryl part of the molecule being unaffected. The resulting 
polymerised oils have high viscosities and flat viscosity—temperature 
curves, and are of value as lubricants. Owing to the possibility of 
intramolecular saturation of double bonds in the case of glycerides, 
the increase in molecular weight in this case becomes even more 
apparent in the later stages of treatment than in the case of the 
free fatty acids. jj q r 

The Transformation of Methyl a-Elaeostearate into Methyl 
(3-ELeostearate. R. S. Morrell (J. Soc. Chem. Ind., 1922, 41, 
328t).—P olemical, pointing out that Bauer and Herberts '(this 
vol., i, 806) failed to acknowledge the author’s work (A., 1918, 
i, 372), in which it was shown that methyl a-elseostearate is trans¬ 
formed into the p-variety when distilled in a vacuum. E. H. R. 

Brassidic Anhydride, and Anhydridisation by means of 
Carbonyl Chloride. D. Holds and K. Schmidt (Z. angew. 
Chem., 1922, 35, 502 503).—Brassidic acid, brassidic anhydride, 
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and ethyl brassidate were prepared from eruoie acid and its corre¬ 
sponding derivatives by isomerisation by means of nitrous acid. 
Brassidic anhydride crystallises from alcohol in small needles, 
m. p. 64°, and gives the theoretical iodine value with the Hanus 
reagent. It has 0*835. Ethyl brassidate forms leaflets, m. p. 
30—30*5°; ft 84 1*4587. The anhydrides of the fatty acids of train oil 
were prepared in an impure condition, containing chlorine, by 
the action of carbonyl chloride on their alkali salts. They formed 
pasty products of higher melting point than the corresponding 
glycerides and acids. The difference frequently observed between 
the acid and saponification values of the acids of fatty oils may 
possibly be explainable by the observation that they are often 
accompanied by a proportion of anhydrides, which, as in the case 
of erucic, brassidic, and other higher anhydrides, do not react 
normally with cold alcoholic hydroxide solutions, G. F. M. 

Promoters of the Hydrogenation of Oils. I. Seiichi Ueno 
(J. Chem. Ind. Japan , 1922, 26, 777—783; cf. ibid., 1918, 21, 
898, and 1920, 23, 1216).—In the hydrogenation of herring and 
cotton-seed oils with hydrogen, using nickel or nickel sulphate 
(0*3—0*5% as nickel) as a catalyst, the presence of 2—3% of 
palmitic, oleic, stearic, or benzoic acid promotes the reaction. 

K. K. 

Perilla Oil. K. H. Bauer and R. Hardegg (Chem. Umschau, 
1922, 29, 301—305).—Experiments were made to separate and 
identify the saturated and unsaturated fatty acids of perilla oil, 
obtained from the fruit of the East Asian labiate Perilla ocymoides . 
The oil had the following constants: d 20 0*9280; nfl 1*4830; 
saponification number, 187*4; iodine number, 204*0; mean hexa- 
bromide number, 50*8%. The m. p. of the hexabromide was 180°. 
The oil contained 12% of saturated and 88% of unsaturated fatty 
acids. By fractional precipitation of the magnesium salts and 
crystallisation of the acids from the different fractions, palmitic 
acid was identified in the saturated acids; a second saturated acid 
of higher m. p. than palmitic appears also to be present. The 
unsaturated acids were investigated by oxidising with cold potassium 
permanganate in alkaline solution and extracting the oxidation 
product with different solvents. From the water-soluble portion 
were obtained the two hexahydroxysteario acids, linusic acid, 
m. p. 201°, and tsolinusic acid, m. p. 173—175°. From the water- 
insoluble portion was isolated a tetrahydroxystearic acid, m. p. 
135—140°, which may be identical with the acid obtained by 
Nicolet and Cox through the dichloro- and dibromo-dihydroxy- 
stearic acids (this vol., i, 320). 

Attempts were made to separate the mixed hexahydroxysteario 
acids by fractional crystallisation of the methyl esters. It was 
not possible in this way to separate linusic and tsolinusic acids. 
By extraction of the mixed esters with ethyl acetate, however, an 
ester soluble in this solvent was obtained, m. p. 158—160°, which 
when hydrolysed gave what appears to be a new hexahydroxy- 
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stearic acid, m. p. 165°. Methyl linnsate forms colourless, micro¬ 
scopic crystals, m. p. 195°. E. H. R. 

Direct Oxidation of Esters of Hydroxy-acids by Oxygen 
or Air. L.-J. Simon (Compt. rend ., 1922, 175, 489—491; cf. 
Fenton and Jones, T., 1900, i, 69; also Ciusa and Piergallini, A., 
1914, ii, 604).—Ethyl lactate is spontaneously oxidised in contact 
with air, ethyl pyruvate being formed. The action is slow in the 
cold, but is accelerated by shaking or by the influence of light. 
On heating in a current of air, this ester, and also the methyl, 
butyl, and amyl esters of lactic acid, yield the corresponding ester 
of pyruvic acid; after some hours, sufficient oxidation has taken 
place to admit of detection of methyl or ethyl pyruvate by the 
formation of phenylhydrazones, whilst in twenty-four to forty- 
eight hours the transformation has taken place to the extent of 
5 to 10%. Rise of temperature facilitates the change, but after 
a certain point other and more complex reactions take place. In 
the case of butyl lactate, heating for twenty hours at 180° gave a 
yield of 9% of butyl pyruvate. A second oxidation reaction of 
ethyl lactate occurs at the ordinary temperature, the products 
being acetaldehyde and carbon dioxide; it is stated that this is 
one type of reaction which prevents larger yields of pyruvate 
being obtained. Direct oxidation of ethyl glycollate to ethyl 
glyoxylate has also been observed and the question is raised as to 
the generality of this reaction with a-hydroxy-acids. H. J. E. 

Inorganic Complex Salts. Crystallographic and Optical 
Study. I. Isabel Ellie Knaggs (T., 1922, 121, 2069—2079). 

Preparation of Maleic Acid. Charles R. Downs (U.S. 
Pat. 1374720; from Ghem . Zentr., 1922, ii, 1055; cf. A., 1921, 
i, 216—217).—For the preparation of maleic acid, benzene in a 
state of vapour is mixed with a gas containing oxygen and passed 
over vanadium oxide, as catalyst, at about 400°. In order to 
limit the oxidation, a constant temperature is maintained by the 
dispersion of mercury vapour in the zone of reaction. 

G. W. R. 

Ethyl a-Cyano-p-methylglutaconate and its Methyl 
Homologues. Edward Hope (T., 1922, 121, 2216—2223). 

The Addition of Hydrogen Cyanide to Derivatives of 
Glutaconic Acid. I. The Addition of Hydrogen Cyanide 
to Ethyl a-Cyano-p-methylglutaconate and its Homologues. 

Edward Hope and Wilfrid Sheldon (T., 1922, 121, 2223— 
2235). 

Action of Uranyl Acetate on some Organic Substances. 
I. Action of Uranyl Acetate on Tartaric Acid and its Salts. 

Fritz Kopatschek (Anal. Asoc. Qulm. Argentina , 1922, 10, 133— 
151).—An investigation of the effect of uranyl acetate on tartaric 
acid and tartrates, alone and in the presence of sugars, as shown 
by polarimetric determinations. Uranyl acetate combines with 
hydroxylic compounds but not with hydroxy-aldehydes. The 
compounds formed are optically active, the optical activity being 
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probably due to the formation of new asymmetric atoms or to the 
formation of new complex compounds of greater rotatory power. 
The formation of such compounds depends on the presence of 
one or more central hydroxyl groups. The reaction in the case 
of tartaric acid and tartrates is influenced by concentration. The 
use of uranyl acetate in the estimation of tartaric acid is suggested. 
The supposed compounds are sensitive to light and unstable. 

G. W. R. 

Keto-enolic Tautomerism. H. P. Kaufmann {Ber., 1922, 
55, [J3], 2255—2257).—A preliminary account of experiments 
with ethyl diacetylsuccinate (cf. Knorr and Kaufmann, this vol., 
i, 220), the details of which will be published subsequently. 

The ferric chloride reaction is given only by the a-ester (dienol, 
m. p. 45°) and the a 2 p-ester (semi-enol, m. p. 20°); the ajP-ester 
(liquid semi-enol), on the other hand, does not give a coloration 
with ferric chloride when quite pure; the brown coloration pre¬ 
viously attributed to it is due to the presence of small amounts 
of the isomeric a 2 P-ester. It appears, therefore, that the ferric 
chloride reaction is not common to all enols. 

The a- and a 2 p -esters do not react with bromine under the con¬ 
ditions of K. H. Meyer’s bromine titration method, which, however, 
may be applied to the a^-ester. It is, however, found that the 
direct and indirect methods lead to considerably different results. 
The cause of the discrepancy lies in the use of aqueous potassium 
iodide solution, since the presence of water causes secondary 
reactions which prevent the complete elimination of iodine. (The 
formation of ethyl diacetylfumarate by loss of hydrogen bromide 
from the additive compound primarily formed with bromine has 
been established.) The difficulty can be overcome by replacing 
the aqueous potassium iodide by a 10% solution of sodium iodide 
in alcohol, and this modification of the original process appears 
generally advisable. 

The proportions of a x P-, a 2 p-, and (3- and y-csters in equilibrium 
in alcoholic solution has been determined by a combination of 
the bromine titration and colorimetric methods. H. W. 

The Addition of Ethyl Sodiocyanoacetate and Ethyl Sodio- 
malonate to Ethyl Muconate. Ernest Harold Farmer (T., 
1922, 121, 2015—2022). 

Determination of the Three Dissociation Constants of 
Citric Acid. A. Baird Hastings and Donald D. Van Slyke 
(J. Biol . Chem ., 1922, 53, 269—276).—On the basis of the theoretical 
considerations previously outlined (this vol., i, 893), the three 
dissociation constants of citric acid have been calculated from the 
results of the electrometric titration of 0-1M-citric acid with 
JV-sodium hydroxide. The values obtained are: if',=8*3X 10~ 4 , 
if' 2 ==4*l x 10~ 6 , K' 3 -3-2 X10" 6 . E. S. 

Decomposition of Aliphatic Ketones. Alphonse Mailhe 
(BuU. Soc . chim.y 1922, [iv], 31, 863—867).—A continuation of the 
author^ work (this vol., i, 803) on the behaviour of aliphatic ketones 

mm* 
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when heated at 600° in presence of copper-aluminium. The 
substances here dealt with are methyl isopropyl ketone, methyl 
isobutyl ketone, methyl butyl ketone, methyl isoamyl ketone, 
diisopropyl ketone, isopropyl tsobutyl ketone, and dihexyl ketone, 
and the results obtained show that decomposition readily occurs 
under the conditions of experiment with formation of products 
which are chiefly gaseous. The molecule is disrupted at the ketonic 
group with formation of carbon monoxide and liberation of the 
two residues. The latter react, by gain or loss of hydrogen, to 
yield either a saturated or an ethylenic hydrocarbon. When the 
residues are of a certain degree of complexity, they are further 
decomposed into simpler substances; this occurs with the- butyl, 
isoamyl, isobutyl, and heavier groups. The composition of the 
gaseous products obtained varies with small increments of tem¬ 
perature, a rise of 20° to 30° being sufficient to bring about a marked 
change. H. J. E. 

Diacetylacetone. John Norman Collie and Amy Ada 
Beatrice Reilly (T., 1922, 121, 1984—1987). 

Solubility of Dextrose in Water. R. F. Jackson and Clara 
G. Silsbee (U.S. Bureau of Standards , Sci. Papers , 1922, No. 437, 
715—724).—The equilibria in the system dextrose-water have been 
determined. At temperatures below 90°, three solid phases are 
capable of existence, namely, ice, a-dextrose monohydrate, and 
anhydrous a-dextrose. The freezing-point curve was computed 
from the data of Roth and of Abegg. The cryohydric point, 
determined graphically, lies at —5*3° (31*75% dextrose). The 
solid phase, a-dextrose monohydrate, which occurs in lustrous 
plates, is stable between —5*3° and 50°. Its solubility shows a 
very high temperature coefficient. Thus, at 0*5°, 100 parts of 
water dissolve 54*32 parts; at 50°, 243*76 parts of dextrose. The 
observed m. p., 80—90°, although located far from the extrapolated 
solubility curve, is shown to be compatible with the measurements, 
on the theory that ^-dextrose is present in the saturated solution 
and absent during a m. p. determination. Above the transition 
point, 50°, the anhydrous form becomes stable. The solubility 
measurements of this phase in the metastable state were continued 
down to 28°. Chemical Abstracts. 

Carbohydrate-aulphates. IV. Heinz Ohle (Biochem. Z., 
1922, 131, 601—010).—By the action of chlorosulphonic acid in 
chloroform at — 10 ° on dextrose in pyridine and subsequent 
acetylation, the crystalline sodium salt of tetra-acetyldextrose-^mono- 
sulphate is obtained. It has m. p. 137° (decomp.) and [a]j> +12-45° 
in water. The pyridine salt has [a] D +11*71° and m. p. 158—160°. 
On hydrolysis with baryta, dextrose-frmonosulphate is isolated as 
the brucine salt, m. p. 184°, and [a]^ initially —4*07°, and after 
twelve hours —6*28°. Tetra-acetyldextrose on sulphonation gave 
the pyridine salt of tetm-a^etyld^trose^monosiUphcUe t m. p. 127°, 
[a }0 —4-65° in water. The sodium salt has m. p. 149—161° and 
[*J» —6-23° in water. By the action of silver sulphate on aceto- 
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bromoglucose in pyridine solution, a substance is obtained of doubt¬ 
ful constitution. It has m. p. 143—144° and [a] D —13*99° in 
chloroform, and loses the whole of its sulphur as sulphate instantly 
on treatment with baryta. The sodium salt of triacetyl $-methyl - 
glucoside-monosulphate has m. p. 141—142° and [a] D —5*1° in water, 
and on hydrolysis with baryta gave p -methylglucoside monosulphate . 
The brucine salt has m. p. 136—155° and [a] D —32*5° in water. 

H. K. 

The Constitution of Acetone Derivatives of Glucose and 
Fructose. James Colquhoun Irvine and Jocelyn Patterson 
(T., 1922, 121, 2146—2161). 

y-Methylfructoside. Robert Charles Menzies (T., 1922, 
121, 2238—2247). 

Phosphoric Esters of some Substituted' Glucoses and 
their Rate of Hydrolysis. P. A. Levene and G. M. Meyer 
[with I. Weber] (J. Biol. Chem ., 1922, 53, 431—435).—In previous 
papers on this subject (A., 1920, i, 712; 1921, i, 845), incorrect 
positions were assigned to certain groups in two of the esters. 
The substances described as phosphoric ester of £-benzoyl-ap-mono- 
acetoneglucose and ^-phosphoric esters of a-, P-, y-, e-diacetone- 
glucose were, in reality, the «- or ^-phosphoric ester of y-benzoyl- 
ap-acetoneglucose and the y-phosphoric esters of a-, P-, €-, £-di- 
acetoneglucose, respectively. When these corrections are made, it 
appears that the more resistant esters are those with the phosphoric 
acid group in the €- or £- (probably the latter) position. Benzylidene- 
monoacetone glucose , m. p. 141—142°, [a]g +22° t was prepared 
from monoacetoneglucose. With phosphoryl chloride, it gave 
the £- phosphoric ester of a p - monoacetoneglucose, isolated in the form 
of its amorphous barium salt. The hydrolysis constant of this 
was 17 X lOA The abnormal results previously obtained with the 
p-phosphoric ester of ye£- trimethyl methyl glucoside are now 
attributed to admixture with the ^-phosphoric ester of pyc-tri- 
methyl methyl glucoside. E. S. 

Sulphuric Esters of some Substituted Glucoses and their 
Rates of Hydrolysis. P. A. Levene and G. M. Meyer [with 
I. Weber] (J . Biol. Chem., 1922, 53, 437—440).—The y -sulphuric 
ester of a-, P-, e-, £-diacetoneglucose, isolated in the form of its 
amorphous barium salt, was obtained by the action of sulphuryl 
chloride on diacetoneglucose. The €- or £- sulphuric ester of 
ap-monoacetoneglucose was similarly obtained from y-benzoyl 
ap-monoaoetoneglucose. These substances gave hydrolysis con¬ 
stants of 60xl0~ 3 and 40xl0~ 3 , respectively. E. S. 

Methylation of Xylose. Albert Carruthers and Edmund 
Langley Hirst (T., 1922, 121, 2299—2308). 

A New Depolymerisation Product of Starch. Amt Pictet 
and R>. Jahn (Helv. Chim. Acta , 1922, 5, 640— 644). —By heating 
potato starch in glycerol at 200—210°, distilling off the glyoerol 

mm* 2 
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under reduced pressure at the same temperature, and purifying 
the residue by dissolving in water and precipitating by means of 
alcohol, a new decomposition product of starch was obtained 
having the formula (C 6 H 10 O 5 ) 3 . It forms a white, amorphous, 
slightly hygroscopic powder, [cc] D in water +162*2°. It does not 
give a coloration with iodine, and is identical neither with Pring- 
sheim’s triamylose or isotriamylosc (A., 1913, i, 1156) nor with 
Karrer’s P-hexamylose (this vol., i, 435), which may be identical 
with triamylose. It does not reduce Fehling’s solution at the 
boiling temperature, and when hydrolysed with hot dilute sulphuric 
acid gives dextrose. It forms a nona-acetyl derivative, 
[C 6 H 7 0 5 (Ac) 3 ] 3 , m. p. 153—154°. The name trihexosan is proposed 
provisionally. The existence of the compound confirms the 
presence in the starch molecule of C 6 H 10 O 5 units combined in 
groups of three, and cannot be reconciled with the idea that starch 
is a polymeride of an anhydride of maltose. E. H. R. 

Preparation and Properties of Cellulose Solutions. P. 

Waentig (Papierfabr., 1922, 20, 359—361; from Chem . Zentr ., 
1922, ii, 1063—1064).—Viscose solutions, suitably prepared, do 
not change so quickly as copper solutions. Cellulose, artificially 
prepared, is very sensitive to time, temperature, and method of 
bleaching, and to treatment with acids and alkalis. Heating with 
dilute alkaline solutions increases the viscosity of viscose solution. 
The changes in viscosity are conditioned by colloidal as well as 
by chemical changes. It may be assumed that there is a difference 
in constitution between cotton and artificial cellulose, the latter 
probably consisting of molecular aggregates of differing sizes. 
Treatment with boiling dilute alkaline solutions results in a 
simplification of larger aggregates and a solution of smaller 
aggregates. G. W. R. 

Reactions of Cellulose with Sodium Chloride and other 
Neutral Salt Solutions. I. Preliminary Survey. Helen 
Masters (T., 1922, 121, 2026—2034). 

Cellulose. VII. Cellulose Copper Compounds. Kurt 
Hess and Ernst Messmer [in part with Frl. E. Jagla] (Rer., 
1922, 55, [R], 2432—2443).—It has been pointed out previously 
(A., 1921, i, 401) that the enhanced specific rotation of cellulose 
in ammoniaeal copper hydroxide solutions is probably due to the 
formation of a complex copper compound. Measurements are 
now recorded of the specific rotations of such solutions with increas¬ 
ing concentration of coj>per and constant concentration of cellulose, 
and conversely with increasing cellulose and constant copper 
content. The concentration of ammonia, which within wide 
limits does not affect the specific rotation appreciably, was kept 
uniform throughout. The results, particularly in the case of the 
first series of measurements, are in harmony with the hypothesis 
of the union of the molecules C 12 H 20 O 10 and Cu(OH) 2 . Similar 
experiments are recorded with the biose anhydride, obtained from 
cellulose by means of acetyl chloride and hydrogen chloride, which 



ORGANIC CHEMISTRY* 


i. 


in Schweizer’s reagent has a specific rotation of the same order 
as cellulose. Apparently, on account of dissociation, the results 
are not easy to interpret; this suggestion is supported by the 
observed influence of sodium hydroxide on the specific rotation of 
the solutions. 

Indications of the nature of the copper complex are found in 
the observation that the blue zone wanders towards the anode 
when a solution of the biose anhydride in Schweizer’s reagent is 
subjected to electrolysis in the presence of sodium hydroxide, 
whereas, in the absence of the latter the copper wanders towards 
the cathode. Cathodic copper thus appears to be displaced into 
the anion by sodium hydroxide (similar results are recorded with 
solutions of glycerol and mannitol), and, in addition, the dissociation 
of the sodium copper salt is depressed by the excess of alkali. This 
is in complete harmony with the observation that a copper-biose 
anhydride solution gives a precipitate when treated with an excess 
of sodium hydroxide which contains copper, sodium, and carbon 
in the atomic ratio 1 : 2 : 12. 

Similar experiments with cellulose show that the specific rotations 
of solutions of the latter in Schweizer’s reagent are increased in 
a similar manner by the addition of sodium hydroxide, that copper 
is displaced from the kation to anion by the addition of the alkali, 
and that a compound containing copper, sodium, and carbon in 
the atomic ratio 1 : 2 : 12 is also formed. 

The capacity of the biose anhydride for combining with copper 
in solution is not exhausted when the substances are present in 
the proportion lCu : lC^H^O^. H. W. 

The Reduction of Lignin and of Carbohydrates with 
Hydrogen Iodide and Phosphorus. R. Willstatter and 
L. Kalb (Ber., 1922, 55, [£], 2637—2652).—The behaviour of 
lignin towards hydrogen iodide and phosphorus is so closely similar 
to that of carbohydrates that the substances must be considered 
as nearly related in constitution. The formula* for lignin proposed 
by Cross and Bevan and subsequently by Klason, which involve 
a relationship to aromatic substances, appear therefore to be 
improbable, whereas the authors’ views in their more important 
features coincide with those of Fuchs (A., 1921, i, 309) and Jonas 
(A, 1921, ii, 554). 

The lignin is obtained from pine and red beech, respectively, 
by treatment with hydrochloric acid (d 1*21), in accordance with 
the method of Willstatter and Zechmeister (A., 1913, i, 955). It 
is converted by boiling hydriodic acid (d 1-96) and red phosphorus 
into a granular product which contains iodine; dehalogenation 
can only be effected incompletely with zinc dust in boiling glacial 
acetic acid solution. The final material is a pale grey or yellow 
resin; it is not homogeneous, and appears to consist mainly of 
two substances of faintly acidic character. A more promising 
material is obtained by "treating lignin under pressure at about 
250° with red phosphorus and hydriodic acid (d 1-7) ; the products 
from pine and red beech lignins resemble one another closely, but 
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differ in the relative quantities of their constituents. The portion 
of the product which does not dissolve in ether is a pale grey, non- 
homogeneous mass, which melts at a very high temperature with 
decomposition and distillation of difficultly-volatile oils. The 
portion which dissolves in ether is separated by treatment with 
alkali into an acidic material (C=76*50%, H=10*39%), an almost 
colourless, brittle resin, and a mixture of hydrocarbons. The 
latter is separated by successive treatment with acetone and glacial 
acetic acid into a solid and a liquid portion both of which are free 
from oxygen. The composition of the mixture approximates to 
a mean value which corresponds with the formula CH r6 ; the 
liquid portion is somewhat richer, the solid portion somewhat 
poorer in hydrogen. The liquid hydrocarbons have d 0*9—1-0 
for the fractions of lowest and highest boiling point. The lowest 
observed molecular weight is 167, the highest 842 (for the solid 
portion). The two mixtures are an interrelated analogous (not 
homologous) series the properties of which are reminiscent of that of 
hydroaromatic hydrocarbons. 

The four different fractions thus obtained have been separately 
subjected to further treatment with hydriodic acid and phosphorus. 
The purified residue, which is insoluble in ether, is almost com¬ 
pletely converted into the mixture of solid hydrocarbons. The 
acid substance yields mainly solid together with some liquid hydro¬ 
carbons, the approximate ratio being 3:1. The liquid and solid 
hydrocarbon mixtures are practically unaffected. 

[With G. von Miller.] —Hexitol, dextrose, xylose, and cellulose 
yield mixtures similar to those derived from lignin when treated 
with hydriodic acid and phosphorus under exactly similar conditions. 
The analogy extends to the production of the feebly acidic material 
and a product which is insoluble in all media. Xylose and cellulose 
yield larger proportions of compounds of high molecular weight 
than do dextrose and hexitol. These are also obtained in quantity 
from the humus-like material prepared by treating dextrose with 
hydrochloric acid. The known convertibility of hexitol into 
n-hexyl iodide suggests the possibility that the haloid is an inter¬ 
mediate product in the change; this cannot, however, be the case, 
since it does not give a mixture of hydrocarbons under the experi¬ 
mental conditions actually used. It appears more probable that 
the intermediate compound is a derivative of furan or a di-olefine. 

H. W. 

Catalytic Synthesis of Hexamethylenetetramine. Law¬ 
rence E. Rombaut and Julius A. Nieuwland (J. Amer. Chem. 
Soc., 1922, 44, 2061).—Hexamethylenetetramine is formed in small 
amount when a mixture of carbon monoxide, hydrogen, and 
ammonia at the atmospheric pressure is passed over a mixture of 
equal parts of reduced, finely-divided nickel and very pure di- 
atomaceous earth heated to 250—280°. A trace of ammonium 
cyanide and a relatively large quantity of ammonium carbonate 
are also produced, the latter undoubtedly resulting from the 
reaction, 2CO —> C + C0 2 , since a deposition of carbon is noticed 
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in the reaction chamber. Reaction does not occur when the nickel 
catalyst is replaced by platinised asbestos. The effectiveness of 
a catalyst in this synthesis undoubtedly depends on its ability 
to form an unstable carbonyl. H. W. 

Preparation of Hexamethylenetetramine Derivatives. 

J. D. Riedel, Akt.-Ges (D.R.-P. 346383; from Chem . Zentr 
1922, ii, 1081).—Ethylene halogenhydrins are allowed to act, with 
or without solvents, on hexamethylenetetramine. The additive 
compound of hexamethylenetetramine and ethylene chlorohydrin 
forms crystals, m. p. 135° (decomp.). The additive compound of 
hexamethylenetetramine with ethylene iodohydrin forms rod-like 
prisms, m. p. 149° (decomp.). G. W. R. 

Preparation of Additive Products of Hexamethylene¬ 
tetramine with Esters of Monohalogen Fatty Acids. J. D. 

Riedel, Akt.-Ges (D.R.-P.‘346462; from Cffem. Zentr. , 1922, 
ii, 1081; cf. A., 1921, i, 774).—Hexamethylenetetramine is 
allowed to act on monobromoacetic esters of alcohols or phenols 
which are insoluble or slightly soluble in water. The additive 
compound of bomyl bromoacetate and hexamethylenetetramine 
is a white, crystalline powder from which bomeol separates 
gradually on warming with water. The additive compound of 
thymyl bromoacetate (from thymol, bromoacetic acid, and phos- 
phoryl chloride, a yellow, heavy oil, b. p. 153—157°/4 mm.) 
and hexamethylenetetramine forms colourless needles, m. p. 
155—157°. Thymol is liberated on warming the aqueous solution. 
At body temperature, these compounds break up into the alcohol 
or phenol and the antiseptic additive compound of bromoacetic 
acid and hexamethylenetetramine. G. W. R. 

Preparation of Amino-alcohols. Paul Karrer (D.R.-P. 
347377; from Chem. Zentr., 1922, ii, 1137—1138).—Ethyl a-acetyl- 
amino-y-methylvalerate, CHMe 2 > CH 2 *CH(NHAc)-C0 2 Et, mixed 
with ethyl alcohol, is allowed to act on metallic sodium with 
occasional heating. After heating for „ two to three hours and 
adding ethyl alcohol, water is added and the alcohol distilled 
off. On extraction with ether, p-amino-S-methylamyl alcohol, 
CHMe 2 *CH 2 *OH(NH 2 )*CH 2 *OH, is obtained as a colourless oil of 
basic odour, b. p. 194°. It forms crystalline salts with acids, for 
example, the hydrosulphate or hydrochloride, m. p. 148—150°. 
An optically active (lsevorotatory) p - amino - 8- methylamy 1 alcohol 
may be obtained by starting from optically active leucine. 
$-Amino-y-phenylpropyl alcohol , GH^Ph‘CH(NH 2 )*CH 2 # OH, prepared 
from the ethyl ester of acetylphenylalanine, is a viscid oil with 
basic odour having b. p. 150—160° in a vacuum. It forms crystal¬ 
line salts with acids; the hydrochloride has m. p. 128°. By aoetyl 
ation of the products of hydrolysis of casein and subsequent reduo 
tion with sodium and ethyl alcohol, a mixture of amino-alcohols 
is obtained having b. p. 50—240716 mm. By fractionation, the 
following may be obtained. Up to 175°/16 mm., colamine, alaninol, 
eto.; 105—190° [? 175—190°]/16 mm., valine alcohol* leucine 
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alcohol, phenylalanine alcohol; and a fraction distilling over at 
190—235°/16 mm. The products have therapeutic uses and serve 
as intermediate products. G. W. R. 

Preparation of Cystine. Carl L. A. Schmidt (Proc. soc. exp . 
biol. med ., 1921, 19, 50—52; from Ghem. Zentr ., 1922, i, 1277).— 
Human hair, or wool, from which fat has been extracted, is hydro¬ 
lysed with twice its weight of concentrated hydrochloric acid 
until the biuret reaction has almost or completely disappeared. 
This takes place in approximately twelve hours, longer heating 
being undesirable. The greater part of the liquid is then distilled 
off in a vacuum at 60—70°. Water is added up to the original 
volume and a thick suspension of calcium hydroxide is added, 
avoiding rise in temperature, until a chocolate-brown colour is 
obtained. After filtering and washing with water, the filtrate, 
which should be clear and of light brown colour, is partly neutralised 
with hydrochloric acid and finally acidified with acetic acid. On 
keeping in an ice-chest, cystine separates. It is purified by dis¬ 
solving in the least possible quantity of 5% hydrochloric acid, 
decolorising with animal charcoal, and again precipitating by the 
addition of sodium acetate until the liquid is no longer acid to 
congo-red. After filtering and washing with water until tyrosine 
is completely removed, a yield of cystine amounting to 6*3% is 
obtained. G. W. R. 

Preparation of Carbamide. Badisciie Anilin- & Soda- 
Fabrik (D.R.-P. 301279; Brit. Pat. 145060; from Chem. Zentr ., 
1922, ii, 1135—1136).—Carbon dioxide and ammonia are heated 
together under pressure and the product is maintained at the 
necessary temperature sufficiently long for the ammonium carb¬ 
amate to be changed into carbamide (for example, two hours at 
135°). The mixture of carbon dioxide and ammonia disengaged 
on removal of the product from the autoclave is again led back 
into the autoclave under pressure, whilst the carbamide is obtained 
free from ammonium salts. G. W. R. 

The Constitution of Carbamides. XIV. The Decomposi¬ 
tion of Urea by Sodium Hypobromite in Alkaline Solution, 
and an Improved Procedure for the Estimation of Urea by 
this Means. Emil Alphonse Werner (T., 1922, 121, 2318— 
2325). 

Preparation of Bromodialkylacetylcarbamides. Farben- 
fabriken vorm. Friedrich Bayer & Co. (D.R.-P. 347609; Swiss 
Pat. 92296; from Chem. Zentr., 1922, ii, 1111—1112).—Dialkyl- 
malonuric acids of the general formula C0 2 H*CR» # C0*NH*C0*NH 2 
(R=alkyl) are treated with bromine with *or without addition of 
solvents, or diluents, or bromine carriers. The reaction proceeds 
at 100° with elimination of carbon dioxide. For example, diethyl- 
malonuric acid is heated with an equal weight of bromine and 
some aluminium chloride at 100° under a reflux apparatus until 
the evolution of hydrogen bromide and carbon dioxide is completed. 
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From the residue, brfmo-z-ethylbidylMrbamide, m. p. 118—120°, is 
obtained with 80—85% of the theoretical yield. G. W. R. 

Preparation of Carbamide from Cyanamide. Farbwerke 
yorm. Meister, Lucius, & BrOning (D.R.-P. 301278; from 
Chem. Zentr, 1922, ii, 1135).—Cyanamide is warmed in acid solution 
with the sediment, consisting of ferrosoferric oxide, obtained from 
the reduction of nitro-compounds by iron. For example, cyan¬ 
amide solution acidified with sulphuric acid is warmed at 80° and 
a paste containing 83% of ferrosoferric oxide is added with shaking. 
The transformation to carbamide is complete in one hour. In 
acid solution no dicyandiamide is formed; neither, in dilute solution, 
does the cyanamide combine with the sulphuric acid. A smaller 
amount of catalyst is needed than where ferric oxide or ferric 
hydroxide is used. G. W. R. 

Quantitative Reduction by Hydriodic Acid of Halogenated 
Malonyl Derivatives. II. The s. -Tetra-substituted Amides 
of Bromo- and Chloro-malonic Acid. Ralph Winton West 
(T., 1922, 121, 2196—2202). 

# The Oxime of Mesoxamide (fsoNitrosomalonamide) and 
some Allied Compounds. IV. The Ethers of fooNitroso- 
malonanilide, fsoNitrosomalondimethylamide, and iso- 
Nitrosomalondibenzylamide. Arthup. Geoffrey Rendall 
and Martha Annie Wiiiteley (T., 1922, 121, 2110—2119). 


Iron as Photochemical Catalyst. I. The Decomposition 
of Potassium Ferrocyanide in Daylight. Oskar Baupiscii 
and Lawrence W. Bass (Ber., 1922, 55, [2], 2698—2706). — A pale 
yellow, alkaline solution of potassium ferrocyanide in water speedily 
becomes lemon-yellow in colour when exposed to direct sunlight 
in the complete absence of oxygen, but reverts to its original tint 
when placed in the dark. After some time, colourless crystals 
of ferrous hydroxide separate in very small amount; these do 
not redissolve when the mixture is removed from the light. The 
change in colour is not therefore due to the formation of a peroxo- 
compound as supposed previously (A., 1921, ii, 337). In the 
presence of air, the initial intensely yellow coloration is succeeded 
by a brown turbidity and ultimate separation of ferric hydroxide. 
The first part of the change in the absence of air is accompanied 
by a reversible development of alkalinity in the solution and at 
this stage the presence of active oxygen (which is formed later) 
cannot be detected. The two processes are considered to occur 


in accordance with the schemes (1) |~Fe^Q +Ht< 


F NC-H1K-OH , /ttx [ F NCH1K-OH H ,o f F OH 2 , 
f e (NC)J k 3 and < D > L Fe (NC) 5 jK 3 L Fe (NC 2 ) 5 J K 3+ 

tCN+KOH. Confirmation of this hypothesis is found in the 


observation that an intensely blue colour is developed when nearly 


colourless, oxygen-free solutions of potassium ferrocyanide and 
nitrosobenzene are exposed in a vacuum to sunlight, [Fe(NC) e ]K 4 + 
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PhNO +**8** J Kg+KCN. The primary production of a 

pentacyano-compound is also established by the formation of potass¬ 
ium pentacyanoperoxoferroate, Fe^^ K 3 . The subsequent 

photochemical decomposition of the pentacyano-compound has not 
been studied in detail, but appears to proceed in a somewhat complex 
manner since sodium pentacyanoaquoferroate in almost complete 
absence of oxygen is rapidly and completely converted by light energy 
into ionised substances. Freshly prepared aqueous solutions of 
sodium pentacyanoaquoferroate are alkaline in reaction and contain 
active oxygen shortly after their exposure to the air, even in the 
absence of light. 

The experiments just described have caused the author to modify 

•errous hydroxide per- 

the group, 0 2 H, 


his views somewhat as to the nature of 


oxide which is now formulated 


i 


F 0 2 h 

Fe (OH 2 ) 6 . 


co-ordinately united to the iron ion is able to decompose into 
0 2 and H, that is, active molecular oxygen and atomic hydrogen, 
thus explaining its simultaneous behaviour as oxidising and reducing 
agent. H. W. 


Mechanism of Reaction of Aliphatic Diazo-compounds. 

E. Oliveri-MandalI ( Qazzetta , 1922, 52, ii, 103—111).'—The author 
discusses the formation of heterocyclic rings by the addition of 
diazo-derivatives of aliphatic hydrocarbons to unsaturated com¬ 
pounds, and the reaction of these diazo-derivatives with compounds 
of even slight acid properties, RH+CH 2 N 2 =CH 3 R+N 2 . These two 
reactions are regarded as essentially similar in character, and the 
conclusion is drawn that diazo-hydrocarbons are capable of causing 
intramolecular transformations as a result of processes of addition 
and elimination occurring at unsaturated linkings. It is, therefore, 
not considered possible to draw accurate conclusions concerning 
the structures of compounds from those of the alkyl derivatives 
obtained on etherification by means of diazo-derivatives of aliphatic 
hydrocarbons. T. H. P. 

Organic Compounds of Arsenic. VIII. Action of 
Cyanogen Bromide on Tertiary Arsines. Wilhelm Stein- 
kopf, Hans Donat, and Paul Jaeger (Ber., 1922, 55, [£], 2597— 
2614; cf. this vol., i, 118, and previous abstracts).—In oontrast 
to tertiary amines, tertiary arsines, even when they contain two 
or three phenyl groups, combine with cyanogen bromide to form 
arsine bromocyanides which are readily hydrolysed but otherwise 
are relatively stable and suffer fission only at an elevated tem¬ 
perature. Triphenylarsine bromocyanide is decomposed thereby 
mainly into its components. All bromocyanides of aliphatic or 
aliphatic-aromatic substituted arsines lose alkyl bromide and give 
cacodyl cyanides. Loss of methyl preoedes that of ethyl, n-propyl, 
or phenyl, that of ethyl takes place before isobntyl and phenyl, 
whereas elimination of ethyl and n-propyl occurs with about equal 



ORGANIC CHEMISTRY. 


i. 90S 


readiness. The firmness of the attachment of hydrocarbon residues 
to arsenic and to carbon is therefore not the same, at any rate as 
far as the unsymmetrical pinacones are concerned (cf. Meerwein, 
A., 1920, i, 2). cycZoPentamethylarsine derivatives yield bromo- 
cyanides which decompose in a complex manner, without, however, 
giving evidence of the rupture of the arsenic ring such as is evidenced 
by JV-phenylpiperidine; the cycZopentamethylene-arsenic ring is 
therefore more stable towards cyanogen bromide than the piperidine 
ring. The greater stability of the bromocyanides of the arsines 
as compared with the amines depends on the more metallic and 
positive character of the arsenic atom. The introduction of 
strongly negative groups into the molecule of the arsine (trinitro- 
triphenylarsine) deprives the latter of its ability to unite with 
cyanogen bromide. 

Diphenylethylarsine , AsPh 2 Et, b. p. 162—163°/10 mm., pre¬ 
pared by the action of magnesium ethyl bromide on diphenyl- 
chloroarsine in ethereal solution, is converted by cyanogen bromide 
in the presence of light petroleum into diphenylethylarsine bromo - 
cyanide , AsPh«EtBr*CN, m. p. 75°, which is decomposed when 
heated into ethyl bromide and diphenylcyanoarsine , b. p. 207— 
209°/23 mm., m. p. 31*5°. Diphenylethylarsine hydroxybromide, 
m. p. 97*5°, is prepared from diphenylethylarsine and cyanogen 
bromide in ethereal solution; the corresponding picrate , 
AsPh 2 Et(0H)'0 , C 6 H 2 (N0 2 ) 3 , crystallises in lemon-yellow leaflets, 
m. p. 116°. 

Ethyldi-n-propylarsine, a highly refractive liquid, b. p. 60— 
64°/14 mm., prepared from ethyldichloroarsine and magnesium 
w-propyl bromide in ethereal solution, gives ethyldi-n-propylarsine 
bromocyanide , a granular substance which is unusually sensitive 
towards moisture. It is decomposed by heat into a mixture of 
ethyl bromide (about 25%) and propyl bromide (about 75%) and 
of ethyl-n-propylcyanoarsine and di-n-propylcyanoarsine (a little 
of the original material remains undecomposed and is identified 
as methylethyldi-n-propylarsonium iodide , m. p. 175°). Ethyldi - 
n-propylarsine hydroxybromide is too hygroscopic to permit of its 
isolation, but its formation (in the manner described for the corre¬ 
sponding diphenylethyl compound) is established by the isolation 
of the corresponding picrate, a yellow, crystalline powder, m. p. 
85-5°. 

Ethyldiisobutylarsiney from ethyldichloroarsine and magnesium 
tsobutyl bromide, is a colourless, highly refractive liquid, b. p. 
86°/16 mm., which is transformed in the usual manner into ethyldi - 
isobutylarsine bromocyanide, m. p. 69°, and ethyldilaobutylarsine 
hydroxy-bromide, which could not be caused to crystallise (the corre¬ 
sponding hydroxy-picrate crystallises in slender, yellow needles, 
m. p. 82°). The bromocyanide is decomposed by heat into ethyl 
bromide and diisobutylcyanoarsine , b. p. 116°/I6 mm. Phenyl - 
methylethylarsine, b. p. 93—99°/lI mm., prepared from phenyl- 
methylchloroarsine and magnesium ethyl bromide, gives phenyl - 
methylethylarsine bromocyanide, which could not be caused to 



i. 996 


ABSTRACTS OF CHEMICAL PAPERS. 


solidify, and phenylmethylethylarsine hydroxy-bromide , a colourless, 
microcrystalline mass, m. p. 83° (hydroocy-picrate, a pale yellow, 
crystalline powder, m. p. 113*5°). Fission of the cyanide gives 
rise to methyl bromide and phenylethylcyanoarsine, a colourless 
liquid, b. p. 148—150°/23 mm. Phenylmethyl-n-propylarsine, a 
colourless liquid, b. p. 105—106°/12 mm., prepared from phenyl- 
methylchloroarsine and magnesium ?i-propyl bromide, gives a non- 
crystalline bromocyanide , and phenylmethyl-n-propylarsine hydroxy- 
bromide , m. p. 146° (corresponding hydroxy-pierate, brilliant yellow 
needles, m. p. 84°). The bromocyanide is decomposed by heat 
into methyl bromide and phenyl-n-propylcyanoarsine , b. p. 150— 
155°/20 mm. 

Phenylbenzylmethylarsine , b. p. 174—177°, is prepared from 
phenylmethylchloroarsine and magnesium benzyl bromide. The 
corresponding bromocyanide could not be isolated in a homogeneous 
condition, but its existence is established by converting it into 
phenylbenzylmethylarsine hydroxy-bromide, a microcrystalline powder, 
m. p. 147° ( hydroxy-picrate , yellow needles, m. p. 119°). 

*011 \ 

Ethylcy clop entamethylenear sine, CH 2 <CQjj 2 ,Qjj 2 / > AsEt, b. p. 62— 

64°/12*5 mm., is obtained in poor yield by the addition of an 
ethereal solution of ethyldichloroarsine to a well-stirred ethereal 
solution of the Grignard reagent from ac-dibromopentane. It is 
readily converted by methyl and ethyl iodide into methylethylcyclo- 
pentamethylenearsonium iodide, a somewhat unstable solid, m. p. 
276°, and diethylcyclopentamethylenearsonium iodide, respectively. 
Ethylcyelopentamethylenearsine bromocyanide is extremely sensitive 
to moisture; ethylcyclopentamethylenearsine hydroxy-bromide has 
m. p. 71°. The decomposition of the bromocyanide by heat 
proceeds in a somewhat complicated manner, giving as identifiable 
products ethylcycfopentamethylenearsine (identified as the meth- 
iodide, m. p. 276°), cyanogen bromide, and ethyl bromide. 

Trinitrotriphenylarsine does not appear to react with an excess 
of cyanogen bromide at 55°. H. W. 

Methyleneqyclobutane and Dimethylcyclobutylmethyl- 
amine. N. J. Demjanov and Marie Dojarenko ( Ber ., 1922, 
55, [B], 2727—2730).—Unsuccessful attempts are recorded to 

CH v 

prepare methylenecyctobutane, CH 2 <qjj 2 >C.’CH 2 , by the action 

of heat on cycfobutylmethylamine nitrite, of oxalic acid on cyclo- 
butylmethyl alcohol, or by the distillation of cycZobutylmcthyl- 
amine phosphate; in every case isomerisation to cyclopentene 
occurred. The desired compound has, however, been obtained 
by the application of Hofmann’s reaction to cycZobutyl methyl - 

trimethylamm onium hydroxide, CH 2 < ^ 2 ^>CH*CH 2 *NMe 3 'OH; 

the yield of the hydrocarbon is small, since the base is mainly 
decomposed into cyctobutylmethyldimethylamine, 

GH 2<CHj> CH ‘ CH 2' NMe 2- 
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Methyleneeyciobutane has b. p. 40*6—41*6°/32 mm., dj 0*7585, 
di “ 0*7487, d J* 0*7425, rig 1*42626, rig 1*42353; its identity with 
Gustavson’s “ vinyltrimethylene ” is established by its physical 
properties and comparison of the nitrosites from either source. 

cyclo Butylmethyldimethylamine has b. p. 125*4—126°/740 mm., 
d\ 0*8143, d\° 0*8056, df 0*8019, rig 1*4356, rig 1*43408. The 
corresponding hydrochloride, long prisms; platinichloride, long, 
lustrous prisms; aurichloride , large, yellow crystals; picrate , long, 
yellow prisms, m. p. (indefinite) 130°, and methiodide , large, pale 
yellow crystals, are described. H. W. 

The Structure of Benzene. Maurice L. Huggins (Science, 
1922, 55, 679—680).—A theory of conjugation similar to that of 
Erlenmeyer (Annalen, 1901, 316 , 43, 71, 75) has been developed, 
and found to be subject to one objection only, namely, that ortho- 
and meta-disubstitution products should give stereoisomerides. 
In this model, the six carbon tetrahedra have their bases all in 
the same plane, the hydrogen atoms and the points of the tetra¬ 
hedra to which they are bonded being alternately above and below 
this plane. There are six electrons grouped round the centre of 
each hexagon, and two at each of the hexagon comers and on the 
centre lines between each hydrogen atom and the carbon atom 
to .which it is bonded. The structure of graphite, as determined 
by X-ray analysis (Debye and Scherrer, Physikal . Z., 1916, 17, 
277; A., 1917, ii, 437 ; Hull, Physical Rev., 1917, 10, 661; Anon, 
Engineering, 1917, 104, 594), is exactly that which would be 
obtained if it were built up of layers of benzene hexagons of the 
type described, the carbon-hydrogen bonds of the benzene mole¬ 
cules being replaced by carbon-carbon bonds between the layers. 
In the case of a considerable number of aromatic compounds in 
which large distortions would not be expected, the dimensions of 
the hexagon are very close to the corresponding dimensions in 
graphite. A. A. E. 

Monochlorotriuitrobenzenes. A. F. Holleman (Proc. K. 
Akad. Wetensch. Amsterdam, 1922, 25, 223—224).—Of the six 
possible isomeric monochlorotrinitrobenzenes, picryl chloride and 
l-chloro-3 : 4 : 6-trinitrobenzene alone have hitherto been prepared. 
The author describes the preparation of three of the missing iso- 
merides. l-Chloro-3 : 4 : 5- trinitrobenzene is prepared by substituting 
the nitro-groups of 4-chloro-3 : 5-dinitroaniline by amino-groups by 
Komer and Contardi’s method. The product crystallises in large, 
yellow crystals, m. p. 168°, in a 70% yield. On treating 1-chloro- 
2 ; 3-dinitrobenzene with a mixture of fuming nitric acid and 50% 
oleum at 160—170° for five hours and pouring the product into 
water, an oil is obtained which after some time partly crystallises. 
The crystals are separated by centrifuging and recrystallised from 
alcohol, and shown to be l-chloro-2 : 3 : 5-trinitrobenzene, m. p. 
106°, by conversion into 2-chloro-4 : 6-dinitroaniline, m. p. 159°, 
which is well known. On keeping the mother-liquor from the 
nitration above, other crystals separate after a long time and 
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these are found to be bchloro-2 : 3 :4- trinitrobenzene, m. p. 09°. 
A better method of preparing l-chloro-3 : 4 : 6-trinitrobenzene than 
that described by Nietzki is described, which consists in passing 
ammonia into an alcoholic solution of 1 : 3-dichloro-4 : 6-dinitro* 
benzene until a test portion has the melting point of 3-chloro- 
4 : 6-dinitroaniline (174°). The amino-group is then replaced by 
the nitro-group by Korner and Contardi’s method. J. F. S. 

Oxidation of Side-chains with Potassium Permanganate. 

II. Lucius A. Bigelow (J. Amer. Chem. Soc., 1922, 44, 2010— 
20l9).—In a previous communication (A., 1920, i, 20) the behaviour 
of the three nitrotoluenes towards potassium permanganate has 
been described; the work has now been extended to the three 
bromotoluenes. 

The oxidations are effected in a copper vessel provided with a 
reflux condenser and an efficient stirrer. The bromotoluene is 
heated with the requisite amount of sodium hydroxide solution 
almost to boiling, the potassium permanganate is added in one 
portion and gentle ebullition and vigorous agitation are main¬ 
tained until the pink colour of the permanganate disappears. 

Nearly all the influences which have been brought to bear on 
the oxidations are found to have a considerable effect on the 
reactions, but the result in every case is merely to alter the pro¬ 
portion of bromotoluene attacked by the permanganate, the sum 
of the bromobenzoic acid and unchanged bromotoluene remaining 
essentially constant. The same observation has been recorded 
with the nitrotoluenes. This emphasises the conclusions that 
the quantity of organic matter entirely destroyed during the 
reaction is practically independent of variations in procedure, 
and that two entirely independent changes occur within the reacting 
mixture, (a) the oxidation of the side-chain to carboxyl, and ( b ) the 
decomposition of the permanganate into oxides of manganese 
and free oxygen; differing conditions merely accelerate the one 
or the other of these changes, causing varying amounts of material 
to be attacked before all the permanganate has been destroyed. 

An increasing concentration of alkali in the oxidation mixture, 
beyond a certain very low concentration, retards the oxidation of 
all three bromotoluenes, but, in the case of the meta-isomcride 
this effect is not observed until the alkaline strength of the solution 
becomes very considerable. The absence of accelerating action of 
the alkali hydroxide is attributed to the impossibility of any of the 
bromotoluenes passing into a quinoid form (cf. A., 1920, i, 20). 

The effect of using an excess of potassium permanganate above 
that required theoretically for the oxidation of the bromotoluene 
is peculiar. In general, the reaction is favoured, except perhaps 
when the oxidising agent is present in great excess. In the cases 
bf the ortho- and meta-derivatives the effect is not quite uniform, 
the oxidation being favoured, retarded, and favoured again as 
the excess of permanganate is increased. It does not appear at 
present possible to explain these peculiarities. 

As in the case of the nitrotoluenes, increasing dilution of the 
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reaction mixture favours the oxidation of the bromotoluenes. 
This is doubtless due to the fact that alkaline permanganate 
solutions have a decreasing tendency to dissociate into free oxygen 
and manganate as they become more dilute. 

The rate of reaction is approximately the same in the oxidation 
of the three bromotoluenes, although slightly greater with the 
para-compound than with the other isomerides. It is less than 
with the nitrotoluenes. It is not greatly affected by changes in 
the alkalinity of the reaction mixture. p-Bromotoluene gives the 
highest yield of the corresponding acid; the meta-isomcride gives 
the next highest yield, and the ortho-derivative the lowest. 

Improved methods are described in detail for the preparation 
of o-bromotoluene from o-toluidine, of m-bromotoluene from 
m-bromo-p-toluidine, and of p-bromotoluene from p-toluidine. 

H. W. 

Preparation of Mono-substituted Sulphonamides. Farben- 
fabriken voRM. Friedrich Bayer & Co. (D.R.-P. 346810; from 
Chem . Zentr 1922, ii, 1136—1137).—Sulphonamides are treated 
with alkylating or arylalkylating reagents in the presence of 
carbonates. Mono-substituted derivatives of the composition 
R'SOa’NHR' are obtained without the formation of disubstitution 
products. p-Toluene-p-sulphonethylamide is obtained by heating 
toluene-p-sulphonamide with sodium ethyl sulphate and sodium 
carbonate at 170—200°. p-Toluene-p-sulphonbenzijlamide , m. p. 
115—117°, is similarly prepared by the action of benzyl chloride 
on toluene-p-sulphonamide in the presence of sodium carbonate 
or calcium carbonate. G. W. R. 

Investigations and Ring Closures in the Methylnaphthal- 
ene Series. Fritz Mayer and Adolf Sieglitz (f?er., 1922, 65, [B], 
2940).—An addendum to a previous communication (this vol., 
i, 740). 

Naphthalene-1 : 4-dicarboxylic acid has been described previously 
by Scholl and Neumann (this vol., i, 261); it has m. p. 309° instead 
of 288° as previously given. 4-Benzoyl-i-methylnaphthalene can 
also be prepared from a-methylnaphthalene and benzoyl chloride; 
it melts at 74—75° (instead of 174—175°). 4-Methylpenbenz- 
anthrone has m. p. 193—194° (instead of 115°). The boiling point 
of l-benzoyl-2-methylnaphthalene is 140—145°/15 mm. (instead of 
240—245°). H. W. 

2 : 6-Dimethylnaphthalene. Fritz Mayer and Erika Alken 
(Ber. f 1922, 55, [2J], 2278—2285).—2 : 6-Dimethylnaphthalene is 
reduced by sodium and boiling amyl alcohol to 2 : 6 -dimethyl- 
A 2 Z-dihydronaphthalene, b. p. 125—126°/15 mm.; the constitution 
of the compound is deduced from the observation that it yields 
a liquid dibromide which is smoothly decomposed when distilled 
into hydrogen bromide and 2 : 6-dimethylnaphthalene. 1-Nitro- 
2 : 6-d%mdhylnaphihalene , yellow leaflets, m. p. 68°, is prepared by 
the action of nitrio acid (d 1 *51) on a solution of the hydro¬ 
carbon in glacial acetic acid at 70°. l-Ammo-2:6 -dimethyl* 
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naphthalene crystallises in colourless needles, m. p. 91°; the corre¬ 
sponding acetyl derivative crystallises in lustrous needles, m. p. 
211°, whereas the benzoyl derivative forms brown leaflets, m. p. 
219—220°. Nitration of the mononitro-compound dissolved in 
concentrated sulphuric acid gives a derivative, colourless 

needles, m. p. 186°, whereas in glacial acetic acid an isomeric 
diniiro- compound, slender, yellow needles, m. p. 179°, is obtained 
(the 1 : 4- or 1 : 5-position of the nitro-groups has not been eluci¬ 
dated for either compound). The latter compound is reduced by 
stannous chloride and hydrochloric acid to the corresponding 
diamine , dark red crystals, m. p. 158—159° (the diacetyl derivative 
is described). Trinitron : 6-dimethylnaphthalene , slender, pale 
yellow needles, m. p. 243°, is isolated from the mother-liquors 
obtained by nitrating the mononitro-compound in glacial acetic 
acid solution. 

The presence of a nitro-group in the ortho-position to the methyl 
radicle enables l-nitro-2 : 6-dimethylnaphthalene to condense with 
ethyl oxalate in the presence of alcoholic sodium ethoxidc to form 

1- 7i^ro-6-me^yZ7mp^%Z-2-pyn4Vtcac^,NO2*C 10 H 6 Me , CH 2 'CO # CO 2 H, 
pele brown needles, m. p. 195° ( methyl ester, coarse brown needles, 
m. p. 119°; oxime, yellow needles, m. p. 176°). The substituted 
pyruvic acid is oxidised by hydrogen peroxide in the presence of 
sodium hydroxide to l-nitro-6-methylnaphthyl-2-acetic acid , yellow 
crystals, m. p. 201° (methyl ester, m. p. 89°) and by potassium 
permanganate in alkaline solution to 1-nitro-ft-methylnaphthalene- 

2- carboxylic acid, lustrous needles, m. p. 238—239°. The latter 
acid is reduced by ferrous sulphate to 1 -amino-6-methyhmphthalene- 
2-carboxylic acid, pale yellow needles, m. p. 205—207°. Nitrous 
acid converts l-nitro-6-methylnaphthylpyruvic acid into 1 -nitro-6- 
methylnaphthyl-2-acetonitrile , pale yellow needles, m. p. 162°; 
apparently the nitrous acid is reduced to hydroxy lam ine, which 
then gives the oxime of the pyruvic acid derivative, the latter 
being decomposed into the nitrile, carbon dioxide, and water. 

1- Methyl- 0 L-naphthindole- 2 -carboxylic acid, C^HjMc^q^^C'COoH, 

colourless needles, m. p. 211°, is prepared by the reduction of 
1 -nitro-6-methylnaphthylpyruvic acid by ferrous sulphate and 
ammonia, and is purified conveniently through the barium salt; 
when heated at 220°, it yields 7-methyl-<x-naphthindole, brown 
crystals, m. p. 143°. Decomposition of l-nitro-6-methylnaphthyl- 
pyruvic acid by sodium hydroxide leads to the production of 
L-nitro-6-methylnaphthyl-2-acetaldehyde, a yellow compound, m. p. 
about 212—213°, which is isolated in small amount by decomposing 
its bisulphite compound with cold dilute sulphuric acid; the 
corresponding phenylhydrazone crystallises in pale yellow leaflets, 
m. p. 156°. If decomposition of the bisulphite compound is effected 
with hot dilute sulphuric acid, 7 -methyl-z-naphthisatin, slender red 
needles, m. p. 265 u (phenylhydrazone, red needles, m. p. 275°) is 
immediately obtained. The reduction of l-nitro-6-methylnaphthyl- 

2- acetic acid with ferrous sulphate gives 7-methyl-<x-naphthoxindolc , 

dark brown crystals, m. p. above 280°. H. W. 



ORGANIC CHEMISTRY. 


i. 1001 


Higher Terpene Compounds. VI. The two Methylfeo- 
propylnaphthalenes from Cadalene. L. Ruzicka and M. 
Mingazzini (Ilrlv. Chim. Acta , 1922, 5, 710—715).—The naphthoic 
acid, Ci 5 H 16 0 2 , obtained by the oxidation of cadalene with chromic 
acid (this vol., i, 561) is now shown to be 6-methyl-4-i«$opropyl- 

3- naphthoic acid, since the methyl?sopropylnaphthalene obtained 
on heating it with lime is different from the synthetic 1-methyl- 

4- isopropylnaphthalene, which would have been formed had the 

acid had the only other possible structure, namely, 1-methyl- 
4-&sopropyl-6-naphthoic acid. For the synthesis of 1-methyl- 
4-^opropylnaphthalene, 1 -mcthyl-2- p-bromoethyl-4-^opropylbenz- 
ene was condensed with ethyl malonate, giving ethyl (5-2 -cymyl- 
ethylmalonate , C c H 3 MePr^*CH 2 # CH 2 *CH(C0 2 Et)2, a viscous, colourless 
oil, b. p. 200—210°/12 mm. This was converted into y-2 -cymyl- 
hutyric acid , C 6 H 3 MePr^CH 2 -CH 2 -CH 2 -C0 2 H, b. p. 195—200°/12 
mm., and from this, by the action of thionyl chloride, the chloride , 
b. p. 165°/12 mm., was prepared, which, with aluminium chloride, 
gave K-ke to-methyl A-i&opropyltetrahy dromphthalcne, b. p. 160— 
170°/12 mm.; semicarhazone , m. p. 178—180°. The keto-compound 
was reduced with zinc and hydrochloric acid to \-methyl A-\so- 
propyl-5 : 6 : 7 : S-tetrahydronaphthalene , b. p. 135—140°/12 mm. 
This was heated with sulphur to dehydrogenate it to 1 -methyl- 
4-impropylnaphthalene, a nearly colourless oil, b. p. 135—145°/12 
mm., picrate, orange-yellow needles, m. p. 99—100°. The hydro¬ 
carbon from the above naphthoic acid, that is, 6-methyl-4-iso- 
propylnaphthalene, gave a picrate, m. p. 101—102°, and a styphnate , 
m. p. 163—164°. It is shown that eudalin is not identical with the 
synthetic l-methyl-4-^opropylnaphthalene or with the 6-methyl- 
4-t«$opropyl compound from the naphthoic acid. Eudalin is prob¬ 
ably not an opocadalene, as has been supposed. E. H. R. 

Nitration of Hydrocarbons in Basic or Neutral Medium. 

M. Battegay and Ph. Brandt (Bull. Soc. chim., 1922, [iv], 31, 
910—915; cf. Wagner, A., 1886, 708; Verlcy, A., 1901, i, 143; 
Meisenheimer and Connerade, A., 1904, i, 391).—Anthracene and 
naphthalene may be nitrated by means of anhydrous pyridinium 
nitrate in presence of excess of pyridine. The products obtained 
are 9-nitroanthracene and a-nitronaphthalene; in the former case 
the* yield represents 70% of the hydrocarbon hsed, in the latfer, 
40%. Other products of the reactions are anthraquinone and 
nitroanthrone from anthracene and l-nitro-2:3-phthalic acid 
from naphthalene. The formation of nitroanthracene is explained 
by the authors on the hypothesis that nitrodihydroanthranol is 
first formed as an additive product and is then transformed into 
nitroanthracene with loss of water. H. J. E. 

Action of Light on 9-Nitroanthracene. M. Battegay, Ph. 
Brandt and J. Moritz (Bull. Soc. chim., 1922, [iv], 31, 915—917; 
cf. preceding abstract).—9-Nitroanthracene is yellow in dilute 
alcoholic solution. On exposure to sunlight, the liquid becomes 
strongly fluorescent and smells of acetaldehyde. When the solution 
is sufficiently concentrated, nitrous acid is evolved and crystals of 
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anthraquinone are deposited. On shaking the solution in contact 
with air, the fluorescence disappears; when again exposed to sun¬ 
light it reappears, but more rapidly than at first. The fluorescence 
is due to photochemical reduction of anthraquinone, and is exhibited 
by alcoholic solutions of that substance; the reduction product 
is readily oxidised in air. H. J. E. 

Studies in the Anthracene Series. III. Edward de 
Barry Barnett, James Wilfred Cook, and Herbert Henry 
Grainger (T., 1922, 121, 2059—2069). 

The Solubility of Phenanthrene in Various Organic 
Solvents. Herbert Henstock (T., 1922, 121, 2124—2128). 

Action of Polyhalogenated Compounds of Methane and 
Ethane on Magnesyl [Magnesium Alkyl] Compounds. II. 

R. Binaghi ( Gazzetta , 1922, 52, ii, 132—138; cf. this vol., i, 313).— 
Both ohloroform and bromoform react readily with magnesium 
phenyl bromide giving triphenylmethane, alone in the former case, 
and mixed with tetraphenylethane in the latter. The first phase of 
the reaction probably consists in the formation of the compound 
CHPh 2 X, which then yields either triphenylmethane or tetraphenyl¬ 
ethane or, with bromoform, the two together : CHPh 2 Br+MgPhBr=== 
MgBr 2 +CHPh 3 , and 2CHPh 2 Br+MgPhBr=MgBr 2 +C 6 H 5 Br+ 
CHPh 2 'CHPh 2 . With all three trihalogenated derivatives of 
methane, bromobenzene also is formed, so that, even with chloro¬ 
form, the formation of triphenylmethane is not represented by the 
equation 3MgPhBr-f CHCl 3 -3MgClBr+CHPh 3 . 

The action of bromoform on magnesium ethyl bromide is analogous 
to that of iodoform, the products being acetylene, ethane, methane, 
ethyl bromide, dibromomethane, and a small proportion of 
triethylmethane; a distinct odour resembling that of moulds is 
observed, especially after the final treatment of the products with 
water. The various reactions involved are probably 3MgEtBr+ 
2CHBr 3 -3MgBr 2 +3C 2 H 5 Br+C 2 H 2 ; C 2 H 2 +2MgEtBr=2C 2 H 6 + 
MgBr*C:C*MgBr; the latter+2H 2 O=2MgBr , 0H+0 2 H 2 ; OHBro+ 
MgEtBr=C.,H 5 Br+CHBr 2 -MgBr; the latter -f H 2 0=MgBrOH+ 
CH 2 Br 2 ; * CHBr(MgBr) 2 + 2H 2 0 = 2MgBr*OH + CH 3 Br, and 
CH(Mg Br ) 3 +3H 2 0 =~ 3MgBr*OH+CH 4 . 

Quite different is the interaction of chloroform and magnesium 
ethyl bromide, which yields methane, ethylene, and a small pro¬ 
portion of ethylene dibromide, but no acetylene, and gives a further 
evolution of gas when the products are treated with water. The 
mechanism of the reaction may be explained by the equations 
CHCl 3 +3MgEtBr=CH( , Ci:MgEtBr) 3 , and CHCl 3 +3MgEtBr= 
2MgClBr+3C 2 H 4 +CH 4 . T. H. P. 

Free Pentaphenylethyl. The Nature of the Carbon Linking. 

W. Schlenk and Hermann Mark ( Ber ., 1922, 55, [J3], 2285— 
2299).—The preparation of free pentaphenylethyl is described. 
The usual method of preparing this type of free radicle could not 
be adopted primarily in this instance, owing to the impossibility 
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of converting pentaphenylethanol into pentaphenylethyl chloride 
and subsequently bringing the latter into reaction by a suitable 
method; the process adopted consists, therefore, essentially in 
the preparation of octaphenylpropane and decaphenylbutane, and 
taking advantage of the dissociability of these compounds into 
pentaphenylethyl and triphenylm ethyl and pentaphenylethyl, 
respectively. The success of the operations is greatly facilitated 
by the unexpected completeness of the dissociation of the fully 
phenylated hydrocarbons into the radicles. Pentaphenylethyl , 
CPh 8 *CPh 2 -, forms golden-yellow crystals with a metallic glance, 
and is particularly noteworthy, since it exists in solution practically 
entirely in the unimolecular condition. It may be regarded as 
triphenylmethyl in which one phenyl group is replaced by a tri- 
phenylmethyl residue. Since the free fourth carbon valency of 
triphenylmethyl is markedly weaker than the ordinary carbon 
valency, it follows that, if the principle of the equality of action 
and reaction be accepted, it can only make a relatively small 
affinity demand on the central carbon atom of the diphenylmethyl 
group, and that, in consequence, a relatively larger measure of 
affinity must remain for the two phenyl groups and the free valency. 
It would therefore be expected that the free valency of penta¬ 
phenylethyl would be relatively stronger than that of triphenyl¬ 
methyl. The balance of the experimental evidence is directly 
against this view, so that the authors draw the conclusion that 
an equal demand is not necessarily made on the two carbon atoms 
of a C-C linking with respect to energy of combination. 

An ethereal solution of sodium triphenylmethyl is treated with 
a similar solution of dichlorodiphenylmethane [benzophenone 
chloride] in an atmosphere of nitrogen. The solution is filtered 
from sodium chloride, somew T hat concentrated, and cooled, where¬ 
on a mixture of coarsely crystalline pentaphenylethyl and hexa- 
phenylethane separates. The supernatant liquid containing sus¬ 
pended hexaphenylethane is decanted and the residual penta¬ 
phenylethyl is purified by repeated washing with cold absolute 
ether. In a somewhat similar maimer, pentaphenylethyl is 
obtained by the action of triphenylmethyl chloride on disodium 
tetraphenylethane in the presence of anhydrous ether; the yield 
in this instance is poor, since the main reaction occurs in accord¬ 
ance with the scheme : CPh 2 Na*CPh 2 Na-f2Ph 3 CCl —> 2NaCl+ 
CPh 2 :CPh a +2CPh 3 . Pentaphenylethyl combines readily with 
chlorine to form chloropentaphenylethane , which is hydrolysed with 
unusual ease and readily decomposed by rise in temperature into 
pentaphenylethyl and chlorine; it gives pentaphenylethyl when 
its ethereal solution is treated with copper-bronze. The successive 
action of sodium amalgam and water on pentaphenylethyl leads to 
the production of pentaphenylethane, m. p. 173°, CPh 3 *CPh 2 # ** 
CPh s -CPh 2 Na 52$. NaOH+CPh s -CHPh 2 . H. W. 

Analogues of Pentaphenylethyl. W. Scheenk and Her¬ 
mann Mark (Ber., 1922, 65, [B], 2299—2302).— In the triphenyl¬ 
methyl series, it has been shown that the position of the dissocia- 
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tion equilibrium is largely dependent on the nature of the aryl • 
groups, and that the tendency towards dissociation is greatly 
increased by the substitution of the biphenylyl for the phenyl 
group. Tn the pentaphenylethyl series, this does not appear to 
be the case, since triphenylbiphenylylethyl, like the parent radicle 
(preceding abstract), exists entirely in the unimolecular condition 
in solution. Possibly with the pcntaphenyl derivative the tendency 
towards dissociation is so powerful that it is unaffected by com¬ 
paratively slight alterations in structure. 

Triphenylhiphenylenethyl , comparatively large, violet prisms, is 
prepared by the gradual addition of an ethereal solution of fluoren- 
one chloride to a solution of sodium triphenylmethyl in an atmo¬ 
sphere of nitrogen; in consequence of its relatively sparing 
solubility in ether, the separation of the new radicle from simultan¬ 
eously formed triphenylmethyl is readily effected. It is converted 
by treatment with chlorine dissolved in chloroform into triphenyl - 
biphenylene-ethyl chloride , from which the radicle is regenerated by 
agitation with copper powder. The chloride is hydrolysed with 
great readiness. It is dissociated in sunlight at the atmospheric 
temperature into its components which reunite when preserved 
in the absence of light. H. W. 

Aromatic Chloroamines. II. Stefan Goldschmidt and 
Ludwig Strohmenger ( Ber ., 1922, 55, \B], 2450—2470).—The 
preparation of the very unstable di-iu-ehloroaniline has been de¬ 
scribed previously (Goldschmidt, A., 1913, i, 1173). The observ¬ 
ations have now been extended to a number of its derivatives. 
The presence of negative substituents increases the stability of 
the molecule, which reaches its maximum in the case of di-w-chloro- 
pentachloroaniline which may be preserved unchanged for weeks 
at the atmospheric temperature if moisture is completely excluded. 
Positive substituents, on the other hand, diminish the stability 
of the molecule. The chemical behaviour of the compounds is 
completely in accord with the hypothesis that a radicle, R*N!, is 
primarily formed. In every instance, polymerides of this radicle 
arc ultimately isolated, either solely as azo-compounds or as 
mixtures of these with i^-arylquinonedi-imides, according to the 
choice of the amine. The same products are obtained by the 
action of oxidising agents on aniline and its homologues (cf. Gold¬ 
schmidt, A., 1920, i, 226) when such oxidation is possible, thus 
giving renewed support to the hypothesis that both types of reaction 
take place through the same intermediate product, the radicle 
R-NI. 

An improved process for obtaining an ethereal solution of hypo- 
chlorous acid (cf. Wohl, A., 1907, i, 194) is described. 

Di-to-ehloro-p-nitroaniline , N 0 2 , C 6 H 4 , NCl 2 , is prepared by the 
action of hypochlorous acid on £>-nitroaniline in ethereal solution 
at 20° (the necessary manipulation and apparatus are described 
in detail). It forms reddish-yellow prisms which can be preserved 
unchanged during several days at —80°, but decompose rapidly 
at the atmospheric temperature, ultimately exploding and leaving 
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a residue containing 4 :4'-dinitroazobenzene. Its melting point, 
determined in a pre-heated bath, is about 50°. It is decomposed 
by ethereal hydrogen chloride solution into 2 : 6 -dichloro-jp-nitro- 
anilbie, m. p. 189—190°, and by aqueous alcoholic potassium iodide 
solution into 4 :4'-dinitroazobenzene, m. p. 222° after softening 
at 219°, which is also obtained by the action of a solution of ammonia 
in ether and of an alcoholic solution of sodium ethoxide. The 
auto-decomposition of di-w-chloro-p-nitroaniline, dissolved in ether, 
light petroleum, acetic anhydride, or ethyl benzoate, gives varying 
proportions of 4 ; 4'-dinitroazobenzene and 2 : 6 -dichloro- 2 ?-nitro- 
aniline. 

Di-w-cJdoro-o-nitroaniline , pale yellow to brown prisms, m. p. 
(in pre-heated bath) 48—50° (complete *decomp.) is prepared in 
the same manner as the para-isomeride. It can be preserved 
unchanged at a low temperature, but decomposes with ultimate 
explosion at the atmospheric temperature. In ethereal solution, 
it decomposes slowly at the ordinary temperature with production 
of 4 : 6 -dichloro-o-nitroaniline, whereas in boiling carbon tetra¬ 
chloride it yields chlorine, hydrogen chloride, and 2 : 2 '-dinitro- 
azobenzene, m. p. 209—210° after softening at 207°. It is converted 
by ethereal hydrogen chloride in the absence of an excess of hypo- 
chlorous acid into 4-chloro-o-nitroaniline, m. p. 115°, and a brown 
liquid which has not been further examined, whereas if hypo- 
chlprous acid is present in excess it gives 4 : 6 -dichloro-o-nitro¬ 
aniline, m. p. 101 — 102 °; sodium thiosulphate solution transforms 
it into 2 : 2 , -dinitroazobenzene. 

Di-u-chloiv-m-nitroaniline is prepared in the same manner as 
the ortho- and para-isomerides, to which it exhibits close similarity; 
it is converted by alcoholic sodium ethoxide solution or copper 
powder into 3 : 3'-dinitroazobenzene, m. p. 149—150°. 

Di-v-chloro-cc-ip-cumidinc [ l-dichloroamino-2 : 3 : 5-lrimethylbcnz- 
cue] is prepared from hypochlorous acid and a-i/'-cumidinc in 
ethereal solution, but is too unstable to permit isolation as a solid. 
It is converted by the successive action of a large excess of potassium 
iodide solution and zinc dust and glacial acetic acid into chloro - 
aminodicumylaminc , colourless needles, m. p. 167—168° (which 
is partly transformed by distillation with steam into 4(?)-cftJoro- 
2:3: 5-trimethylaniline ), colourless needles, m. p. 110*5—111°) 
and 4 : 4'( ?)-dichloro-2 : 3 : 5 : 2' : 3' : 5'-hcxamethylazobenzene, 
lustrous, red needles, m. p. 189—190°. Chloroaminodicumylaminc, 
dissolved in light petroleum, is transformed by lead peroxide into 
cMorocumylcunwquinonedidmide , C 6 HMe 3 Cl*N !C 6 HMe 3 *.NH, dark 
red, oblique prisms, m. p. 113—116°, the constitution of which is 
elucidated from its conversion into 4( ?)-chloro-2 : 3 : 5-trimethyl- 
benzene and cumoquinol. 

Di-oi-chbro-m-toliddine resembles the compound just described 
in that it can only be isolated in solution. It is converted by 
aqueous alcoholic potassium iodide solution and subsequent treat¬ 
ment with zinc dust into aminoditolylarnine , prisms, m. p. 121 °; 
ft-chloro-S-aminotolucne , colourless crystals, m. p. 83*5—84°; and 
4 : 4'( ?)-dtcWoro-3 : W-dimethylazobenzene , lustrous, yellow needles, 
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m. p. 162—163°. m -TolyUoluquinonedi-imide could not b© isolated 
in the crystalline condition by the action of lead peroxide in the 
presence of sodium sulphate on an ethereal solution of aminoditolyl- 
amine. 

Detailed directions are given for the conversion of 2 : 6-dichloro- 
p-nitroaniline into 5-nitro-m-dichlorobenzene, for the reduction of 
the latter to 3 : 5-dichloroaniline and the chlorination of the base 
to 2 : 3 : 4 : 5 : 6-pentachloroaniline, m. p. 232°. The pentachloro- 
compound is transformed by hypochlorous acid in ethereal solution 
into di-w-chtoropentachloroaniline , pale yellow, transparent, thin 
prisms, m. p. 111° (decomp.). This substance behaves towards 
neutral or acid potassium iodide solution in the same manner as 
the chloroamines described previously. In boiling toluene solution, 
it is decomposed into decachloroazobenzene , dark red, lustrous plates 
or flesh-coloured needles, m. p. 317—318° after softening at 316°. 

H. W. 

The Action oi Sodium Hydrogen Sulphite on the Nitro- 
anilines. Hugo Weil and Paul Wassermann (J3er., 1922, 55, 
[jB], 2533—2542; cf. Weil and Moser, this vol., i, 443).—An exten¬ 
sion of previous work to the nitroanilines and related compounds. 

p-Nitroacetanilide is converted by a boiling aqueous solution 
of sodium hydrogen sulphite (40%) into sodium p-acetylamino* 
phenylsulphamate , NHAc , C 6 H 4 -NH-y0oNa,H 2 0; the corresponding 
benzidine salt, C 2 oH 30 0 ? N 6 (S0 3 ) 2 ,lL0, a-naphthylamim salt 
(+H 2 0), and $-naphihylamme salt (+HqO) are described. p-Acetyl- 
aminophenylsulphamic acid is converted by boiling aqueous sodium 
hydroxide into p -aminophenylsulphamic acid, NHo’CgH^NH’SOjjH, 
colourless crystals, whereas boiling dilute mineral acids transform 
it into acetyl-^-phenylenediamine. Sodium p-aminophenylsulph- 
amate condenses with chloro-2 : 4-dinitrobenzene to give the salt , 
C 12 H 8 0 4 N 4 ,S0 3 Na, a red, crystalline substance; the corresponding 
barium salt is sparingly soluble in water. p-Aminophenylsulphamic 
acid can be diazotised, and the diazonium compound couples with 
p-naphthol to give an azo -dye which retains the JV-sulphonic group. 

p-Nitro-o-acetotoluidide and p-nitro-o-acetanisidide are reduced 
by sodium hydrogen sulphite, but the products arc respectively 
too soluble and too unstable to permit their isolation in the 
homogeneous condition. 

p-Nitrobenzanilide, which is most conveniently prepared from 
#-nitroaniline and benzoyl chloride in the presence of pyridine, 
is reduced similarly to, but much more slowly than, the corre¬ 
sponding acetyl derivative, forming sodium p-benzoylaminophenyl - 
sulphamate, C 13 H 11 0N 2 *S0 s Na,2H 2 0, which is relatively sparingly 
soluble in water. Sodium p-benzoylamino-o-tolylsulphamate is 
prepared in a similar manner. Benzylated nitroanilines cannot 
be reduced with sodium hydrogen sulphite. p-Nitroaniline is 
gradually dissolved by a boiling solution of sodium hydrogen 
sulphite, but a sulphamic acid cannot be isolated, although its 
presence can be detected. If, however, the solution is greatly 
concentrated and acidified with dilute hydrochlorio acid, it yields 
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the tnonosodium salt of a sulphamsulphonic acid (annexed formula 

I or II) (the corresponding (*- 
naphthylamine salt is de¬ 
scribed) which loses a sulphonic 
group under the influence of 
hydrochloric acid and forms 
p - phenylenediaminesulphonic 
acid. Although it contains a 
primary amino-group, it does not react with benzoyl chloride 
or chloro-2 :4-dinitrobenzene, possibly because of the presence 
of the sulphonio group in the ortho-position to the amino- 
group (formula I). In harmony with these observations, the 
free amino-group is not affected by nitrous acid; the compound 
Can be diazotised and the diazonium compound couples with 
P-naphthol to form a dye, but the amino-group which takes 
part in the change is that which is formed by the loss of a sul¬ 
phonic group from the compound. p-Nitro-o-toluidine is con¬ 
verted similarly into sodium amirvo-o-tolyl-p-mlphaimulphonate, 
S0 3 H , CjH 8 N i , S0 3 Na,0'5H 2 0. o-Nitroaniline, on the other hand, 
is transformed into sodium o-aminophenylmlphamate, 
C 6 H 7 N 2 -S0 3 Na,H 2 0, 

colourless, lustrous crystals. The products of the reduction of 
m-nitroaniline with sodium hydrogen sulphite are too soluble to 
permit their isolation, but they can be diazotised in solution and 
subsequently coupled with p-naphthol; the azo -dye thus formed is 
aoidic in character and retains this property after being boiled 
with mineral acid, although it loses sulphuric acid under these 
conditions. It appears, therefore, that a sulphosulphamic acid is 
formed initially. 

m-Dinitrobenzene is reduced by sodium hydrogen sulphite to 
a mixture of sodium m-nitrophenylsulphamate, 
C 6 H 5 O 2 N«-SO 3 Na,0*5H 2 O, 

and sodium m-phenylenedisulphaniate , C 6 H 6 N 2 (S0 3 Na) 2 ,3 , 5H 2 0. 

li. W. 

Nitro-derivatives of m-Nitrodimethylanilme. Aquila 
Eorster and William Coulson (T., 1922, 121, 1988—1997). 

Bases obtained in the Decomposition of the Azides of 
Thiocarbamic Acids. E. Oliveri-Mandai A ( Gazzelta , 1922, 
*52, ii, 98—103; cf. A., 1921, i, 900).—By heating azides of thio- 
carbamic acids with concentrated hydrochloric acid, the author 
has previously (A., 1914, i, 1144) obtained in the free state some 
of the bases described by Ereund and Schwarz (A., 1897, i, 125) 
as thiocyanamides, NHR*CS*N 3 —> NHR’CSN. As regards both 
their genesis and their constitution, these bases exhibit close 
analogy to Wieland’s nitrile oxides (A., 1907, i, 527; 1909, i, 210, 
217, 923). This analogy extends also to the anomalous cryoscopic 
behaviour, compounds of both classes exhibiting in solution mole¬ 
cular weights considerably higher than the calculated values, 
owing probably to polymerisation. The bases in question differ, 
however, from the nitrile oxides, which may also undergo isomeric 


NB>S0 8 H 


NH>SOol 
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change to the corresponding esters of isocyanic acid, in that, when 
heated with water or a dilute mineral acid or an organic solvent, 
they readily lose the sulphur atom, giving polymerides of the corre¬ 
sponding derivatives of cyanamide, 3NHR*CNS—> (NHR*CN) 3 ; on 
the other hand, the nitrile oxides lose the oxygen atom by reduction, 
yielding nitriles, R‘CN0+H 2 =H 2 0+R , CN. 

The constitution of these bases is most probably represented by 
the formula NHR*C:N!S, and it is proposed to name the compound 
NHPh*C:N!S, anilinesulphonitrile, rather than phenylthiocyan- 
amide. 

o -Toluidinesulphonitrile, C 6 H 4 Me*NH*C:N!S, obtained by pro¬ 
longed boiling of the corresponding azide (A., 1921, i, 900) with 
concentrated hydrochloric acid, forms crystals, m. p. 138—140°, 
and shows abnormally high molecular weight in freezing acetic 
acid. The hydrochloride and platinichloride were analysed. 

p ’Toluidinesulphonitrile, similarly prepared, was obtained crystal¬ 
line, and the hydrochloride and platinichloride were prepared. 

Anilinesulphonitrile, C 7 H 6 N 2 (cf. A., 1914, i, 1144) has m. p. 
122—123° and exhibits high molecular weight in acetic acid. The 
hydrobromide and platinichloride were prepared. 

Ethylaminesulphonitrile, NHEt*C:N!S, was not prepared in the 
free state owing to the readiness with which it decomposes, but 
is obtained as hydrochloride when the azide of carbamic acid is 
boiled with concentrated hydrochloric acid; the platinichloride 
was also prepared. The azide of thiocarbamic acid, NHEt*CS*N 3 , 
obtained by the interaction of ethylthiocarbimide and azoimide 
in ethereal solution, is identical with the compound prepared by 
Freund and Schwarz (toe. cit.) by the action of nitrous acid on 


ethylthiosemicarbazide and termed triazosulphole, NHEt*C^^_||; 

with mercuric oxide, it yields, not the corresponding azido of 
carbamic acid, but the additive compound, C 3 H 6 N 4 S,HgO, which 
crystallises in needles. T. H. P. 


The Condensation of Aromatic o-Aminosulphonic Acids 
with isoCyanic Acid. John Richard Scott and Julius 
Berend Cohen (T., 1922, 121, 2034—2051). 


Electrolytic Reactions of Naphthalene and its Derivatives. 
III. Electrolytic Oxidation of a-Naphthylamine and or-* 
Tetrahydro-a-naphthylamine. Kashichi Ono {Mem. Coll. Sci. 
Kyoto , 1922, 5, 345—357; cf. A., 1921, i, 334, 726).—The electro¬ 
lytic oxidation of a-naphthylam ine has been examined in a divided 
cell in which a small sheet lead cathode is immersed in sulphuric 
acid (20%) and the anode liquid is a solution of a-naphthylamine 
in acetone and dilute sulphuric acid. Platinum, graphite, and lead 
peroxide, respectively, are used as anode materials, the last-named 
giving the best results. Under these conditions, a-naphthylamine 
is converted into a mixture of naphthylamine-violet and a-naphtha- 
quinone. Its behaviour thus differs from that of aniline, which, 
at a platinum electrode, is transformed solely into aniline-black, 
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but the apparent stability of the latter may be due entirely to 
its solubility in the anode liquid. The current yield diminishes 
with increasing current density and attains its maximum at 
approximately 1 ampere per 100 sq. cm. Elevation of the electro¬ 
lytic temperature does not necessarily favour the yield. A suitable 
concentration of sulphuric acid is 10—30%, the best results being 
observed with a 10% solution. Potassium chromate, chrome 
alum, potassium chlorate, and ferric sulphate act effectively as 
oxygen carriers. The possibility of the formation of 4-amino- 
a-naphthol as an intermediate product of the oxidation of 
a-naphthylamine is discussed, but its production could not be 
established experimentally. 

The electrolytic oxidation of ar-tetrahydro-a-naphthylamine has 
been examined under closely similar conditions; it is converted 
mainly into ar- tetrahydro-a-naphthaquinone. Platinum, lead 
peroxide, and graphite are used as anode material, and of these 
lead peroxide gives the best results. The most suitable conditions 
are a current density of about 1 amp./lOO sq. cm., a temperature 
between 18° and 23°, and a concentration of sulphuric acid between 
10% and 30%. Chrome alum, potassium chromate, potassium 
chlorate, and potassium ferrocyanide are efficient oxygen carriers. 

H. W. 

Preparation of Symmetrical Tetra-substituted Carbamides. 

Arthur Percival Tanbkrg and Herbert Winkel (E. J. du Pont 
de Nemours & Co.) (Brit. Pat. 144681; from Chem. Zentr ., 1922, 
ii, 1136).—Secondary aromatic amines, dissolved in indifferent 
solvents such as benzene, xylene, solvent naphtha, or carbon 
tetrachloride, are heated at 70° and treated with the necessary 
amount of carbonyl chloride. &-Diphenyldimethylcarbamide is 
thus prepared from methylaniline according to the equation 
4NHMePh+COCl 2 =CO(NMePh) 2 +2NH 2 MePhCl. G. W. R. 


The Chlorohydrin and Oxide of Methyleneci/cfobutane 
and the Transformation of the Former into c^cIoPentanone. 

N. J. Demjanov and Marie Dojarenko (Ber. y 1922, 55, [J8], 
2730—2737).—Methylenecz/cZobutane (cf. this vol., i, 996) is con¬ 
verted by hypochlorous acid into the corresponding chlorohydrin , 

CH 2 <^7>C(0H)-CH 2 C1 or CH 2 <J^>CCl-CH 2 -OH, b. p. 

64-5°/20 ram., 75733 rain., 83747 mm., 1587747 mm., d\ 1-1657, 
d} 5 1T502, df 1*1448, ng 1*4657. The corresponding phenyl- 
urethane crystallises in needles, m. p. 112*5—113°. When heated 
under a reflux condenser with water and lead oxide, the chloro¬ 


hydrin is converted into cycZopentanone, which is identified as the 
oxime and semicarbazone; the same reaction takes place very 
slowly at the atmospheric temperature. Glutaric and succinic 
acids are produced by the action of nitric acid (d 1*2) on the chloro¬ 
hydrin. Concentrated aqueous potassium hydroxide solution con¬ 
verts the chlorohydrin into the oxide, CH 2 <C^^ 2 ^>C b. p. 

dig O 


nn 


vol. oxxn. i. 
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89—92°/754 mm., the constitution of which is established by its 
isomerisation (by means of zinc chloride) to cycfobutaldehyde. 

The dichloride, CH 2 <^>CC1-CH 2 C1, b. p. 67—69°/36 mm., 

d\ 1-1928, d? 1-1772, n'l 1-4756, is obtained as by-product during 
the preparation of the chlorohydrin. H. W. 

The Solubility of the Chlorophenols. Nevil Vincent 
Sidgwick and Sydney Leonard Turner (T., 1922, 121, 2256— 
2263). 

Derivatives of isoEugenol. G. Rastelli ( Gazzetta, 1922, 
52, ii, 129—130).— Dibromoacetylisoeuyenol , 

OA C / \-CHBr-CHMeBr, 

OMe 

forms white crystals, m. p. 125°, and darkens rapidly in the light. 
Dibromobenzoylimeugenol , C 17 H 16 G 3 Br 2 , crystallises in lustrous, 
white scales, m. p. 113°, stable towards light. Di-iodoacetyliso- 
eugenol (?) forms dirty white crystals, and di-iodobenzoylimeugenol , 
C 17 Hi 6 0 3 I 2 , white, silky needles, m. p. 85—86°. T. H. P. 

The Interchange of Alcohol Radicles in Esters. II. 

Akira Shimomura and Julius Berend Cohen (T., 1922, 121, 
2051—2059). 

Influence of Substitution in the Components on Equilibria 
in Binary Solutions. XXXVI. The Equilibria of Dihydroxy- 
naphthalenes with Amines. Robert Kremann, Franz Hem- 
melmayr, and Heinrich Riemer ( Monatsh ., 1922, 43, 164— 
208).—The system 1 : 4-dihydroxynaphthalcne-P-naphthylamine 
gives .a compound (1 mol.: 1 mol.), m. p. 143°, which forms a 
eutectic with 1 : 4-dihydro xynaphthalene at 125° containing 36%, 
and one with P-naphthylamine at 96° containing 76%, of p-naphthyl- 
amine. 1 : 5-Dihydroxynaphthalene and p-naphthylamine give a 
compound (1 mol. : 1 mol.), m. p. 229*5°, which forms a eutectic 
with 1 : 5-dihydroxynaphthalenc at 212° containing 35%, and one 
with p-naphthylamine at 107° containing 95%, of p-naphthylaminc. 

1 :6-Dihydroxynaphthalene and p-naphthylamine give a com - 
pound (2 mol. : 3 mol.), m. p. 110*5°, which forms a eutectic with 
1 : 6-dihydroxynaphthalene at 92° containing 42%, and one with 
p-naphthylamine at 96° containing 65%, of p-naphthylamine. 

1 :8-Dihydroxynaphthalene and p-naphthylamine give a com¬ 
pound (1 mol. : 1 mol.), m. p. 124°, which forms a eutectic with 

1 : 8-dihydroxynaphthalene at 75° containing 38%, and one with 
P-naphthy]amine at 76° containing 55%, of p-naphthylamine. 

2 : 3-Dihydroxynaphthalene and p-naphthylamine give a compound 
(1 mol. : 1 mol.), m. p. 168°, which forms a eutectic with 2 : 3-di- 
hydroxynaphthalene at 145° containing 24%, and one with 
P-naphthylamine at 106*5° containing 97 %> of p-naphthylamine. 

2 : 6-Dihydroxynaphthalene and p-naphthylamine give a compound 
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(l mol. : 2 mol.), m. p. 171*5°, which forms a eutectic with 2 : 6-di- 
hydroxynaphthalene at 165° containing 41%, and one with 
3-naphthylamine at 109° containing 98%, of (3-naphthylamine. 
2 : 7-Dihydroxynaphthalene and g-naphthylamine give a compound 
(1 mol. : 1 mol.), m. p. 163°, which forms a eutectic with 2 : 7-di- 
hydroxynaphthalene at 153° containing 36%, and one with 
P-naphthylamine at 108° containing 98*5%, of p-naphthylamine. 

1 : 5-Dihydroxynaphthalene and a-naphtbylamine give a eutectic 
at 44° containing 95% of a-naphthylamine. 2 : 6-Dihydroxy - 
naphthalene and a-naphthylamine give a eutectic at 46° containing 
98% of a-naphthylamine. 2 : 7-Dihydroxynaphthalene and 
a-naphthylamine give a eutectic at 35° containing 91% of a-naph¬ 
thylamine. 1 : 4-Dihydroxynaphthalene and a-naphthylamine give 
a compound (1 mol. : 1 mol.), m. p. 143°, which forms a eutectic 
with 1 :4-dihydroxynaphthalene at 129° containing 39%, and 
one with a-naphthyalmine at 44° containing 94%, of a-naphthyl¬ 
amine. 1 : 6-Dihydroxynaphthalene and a-naphthylamine give a 
compound (2 mols. : 3 mols.), m. p. 84*5°, which forms a eutectic 
with 1 : 6-dihydroxynaphthylamine at 76° containing 53%, and 
one with a-naphthylamine at 43° containing 92*5%, of a-naphthyl¬ 
amine. J : 8-Dihydroxynaphthalene and a-naphthylamine give a 
compound (1 mol. : 1 mol.), m. p. 76*5°, which forms a eutectic 
with 1 • 8-dihydroxynaphthalene at 74° containing 45%, and one 
with a-naphthylamine at 41° containing 84%, of a-naphthylamine. 
2 : 3-Dihydroxynaphthalene and a-naphthylamine give a compound 
(2 mols. : 3 mols.), m. p. 103°, which forms a eutectic with 2 : 3-di¬ 
hydroxynaphthalene at 97° containing 54*5%, and one with 
a-naphthylamine at 35° containing 87%, of a-naphthylamine. 

1 :6-Dihydroxynaphthalene and p-phcnylenediamine give a 
compound (1 mol. : 1 mol.), m. p. 170°, which forms a eutectic with 
1 :6-dihydroxynaphthalene at 121° containing 15%, and one 
with p-phenylenediamine at 125° containing 95%, of p-phenyl- 
enediamine. 1 : 8-Dihydroxynaphthalene and p-phenylenediamine 
form a compound (2 mols. : 1 mol.), m. p. 118°, which gives a 
eutectic with 1 : 8-dihydroxynaphthalene at 109° containing 21%, 
and one with p-phenyienediamine at 106° containing 37%, of 
p-phenylenediainine. 2 : 3-Dihydroxynaphthalene and p-phenyl- 
enediamine form a compound (2 mols. : 1 mol.), m. p. 164°, which 
gives a eutectic with 2 : 3-dihydroxynaphthalene at 141° containing 
4%, and one with p-phcnylenediamine at 118° containing 70%, of 
p-phenylenediamine. 2 : 6-Dihydroxynaphthalene and p-phenyl- 
encdiamine give a compound (1 mol. : 1 mol.), m. p. 212°, which 
gives a eutectic with 2 : 6-dihydroxynaphthalene at 195° containing 
10%, and one with p-phenylenediamine at 140° containing 95%, 
of p-phenylenediamine. 2 : 7-Dihydroxynaphthalene and p-phenyl- 
enediamine give a compound (2 mols. : 1 mol.), m. p. 180°, which 
forms a eutectic with 2 : 7-dihydroxynaphthalene at 171° containing 
10*5%, and one with p-phenylenediamine at 129° containing 81%, 
of p-phenylenediamine. 

1 :4-Dihydroxynaphthalene and m-phcnylenediamine give a 
compound (1 mol. : 1 mol.), m. p. 124°, which forms a eutectic with 

nn 2 
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m-phenylenediamine at 55° containing 92*5% of w-phenylenedi- 
amine. 1 : 6-Dihydroxynaphthalene and w-phenylenediamine give 
a compound (i mol. : 1 mol.), m. p. 125°, which forms a eutectic 
with 1 : 6-dihydroxynaphthalene at 87° containing 22%, and one 
with m-phenylenediamine at 49° containing 89%, of w-phenylene¬ 
diamine. 1 : 8-Dihydroxynaphthalene and m-phenylenediamine 
give a compound (1 mol. : 1 mol.), rn. p. 101°, which forms a eutectic 
with 1 : 8-dihydroxynaphthalene at 75° containing 32%, and one 
with m-phenylenediamine at 58° containing 92%, of w-phenylene¬ 
diamine. 2 : 3-Dihydroxynaphthalene and w-phenylenediamine 
give a compound (1 mol. : 1 mol.), m. p. 149°, which forms a eutectic 
with 2 : 3-dihydroxynaphthalene at 122° containing 24%, and one 
with w-phenylenediamine at 53° containing 94%, of w-phenylene- 
diamine. 2 :6-Dihydroxynaphthalene and w-phenylenediamine 
give a compound (1 mol. : 1 mol.), m. p. 171°, which forms a eutectic 
with 2 : 6-dihydroxynaphthalene at 125° containing 35%, and one 
with w-phenylenediamine at 61° containing 98%, of w-phenylene¬ 
diamine. 2 : 7-Dihydroxynaphthalene and w-phenylenediamine 
give a compound (1 mol. : 1 mol.), m. p. 139°, which forms a eutectic 
with 2 : 7-dihydroxynaphthalene at 126° containing 33%, and one 
with w-phenylenediamine at 53° containing 98%, of w-phenylene¬ 
diamine. 

The system 1 : 4-dihydroxynaphthalenc-o-phonylenediamine has 
a eutectic at 87° containing 83% of o-phenylenediamine. The 
system 2 :3-dihydroxynaphthalene-o-phenylenediamine has a 
eutectic at 96° containing 93% of o-phenylenediamine. The 
formation of a compound in these cases was not proved. 1 : 6-Di- 
hydroxynaphthalene and o-phenylenediamine give a compound 
(1 mol. : 1 mol.), m. p. 95°, which forms a eutectic with 1 : 6-di¬ 
hydroxynaphthalene at 76° containing 32%, and one with o-phenyl- 
enediamine at 62° containing 61%, of o-phenylenediamine. 1 : 8- 
Dihydroxynaphthalene and o-phenylenediamine give a compound 
(1 mol. : 1 mol.), m. p. 151°, which forms a eutectic with 1 : 8-di- 
hydroxynaj)hthaicne at 117° containing 7%, and one with o-phenyl- 
enediamine at 93° containing 83%, of o-phenylenediamine. 2 : 6- 
Dihydroxynaphthalene and o-phenylenediamine give a compound 
(2 mols. : 3 mols.), m. p. 150°, which forms a eutectic w r ith 2 : 6-di- 
hydroxynaphthalene at 124° containing 30%, and one with 
o-phenylenediamine at 99° containing 92%, of o-phenylenediamine. 
2 : 7-Dihydroxynaphthalene and o-phenylenediamine give a com- 
pound (2 mols. : 3 mols.), m. p. 140°, which forms a eutectic with 
2 : 7-dihydroxynaphthalene at 101° containing 38%, and one with 
o-phenylenediamine at 96° containing 91%, of o-phenylenediamine. 

1 : 4-Dihydroxynaphthalene and benzamide give a eutectic at 
91° containing 61*5% of benzamide. 1 : 5-Dihydroxynaphthalene 
and benzamide form a eutectic at 106° containing 72% of benzamide. 

1 : 1-Dihydroxynaphthalene and benzamide form a eutectic at 
90° containing 45% of benzamide. 1 : 8-Dihydroxynaphthalene 
and benzamide form a eutectic at 46° containing 46% of benzamide. 

2 : 6-Dihydroxynaphthalene and benzamide form a eutectic at 87° 
containing 48% of benzamide. 2 : 7-Dihydroxynaphthalene and 
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benzamide form a eutectic at 78° containing 52% of benzamide. 
2:3-Dihydroxynaphthalene and benzamide give a compound 
(1 mol. : 3 mols.), m. p. 113°, which gives a eutectic with 2 :3-di- 
hydroxynaphthalene at 80° containing 48%, and one with benzamide 
at 106° containing 75%, of benzamide. C. K. I. 

Synthesis of 1 :12-Dihydroxyperylene and Perylene. 

Alois Zincke and Rupert Dengg (Monateh., 1922, 43, 125—128). 
—Most of the work detailed in this paper has been described pre¬ 
viously (this vol., i, 132). 1 : \2-Dibenzoyloxyperylene forms 

brownish-yellow, amorphous flocks, and decomposes at about 
224°. C. K. I. 

The Valency Problem of Sulphur. VII. o-Nitropheny 1- 
dithiochloride. Hans Lecher and Kurt Simon (Rer., 1922, 
55, [JS], 2423—2432).—In a recent communication, the analogy 
between dithiochlorides, Ar*S 2 *Gl, and diazonium chlorides, 
Ar*N 2 *Cl, has been indicated (A., 1920, i, 860), Further examin¬ 
ation of o-nitrophenyl dithiochlorido shows that the similarity is 
purely formal and that the dithiochloride does not exhibit the 
typical properties of diazonium compounds. o-Nitrophenyldithio- 
ehloridc is not a salt, since its solutions in ethylene chloride are 
non-conductors of electricity; it belongs to the relatively small 
class of sulphides in which bivalent sulphur functions as a positive 
element and in which its linkings are not heteropolar and ionisable. 

The preparation of o-nitrophenyl mercaptan, m. p. 57—58°, 
from oo'-dinitrodiphcnyl disulphide and dextrose, is described in 
detail. 

o-Nitrophenyl dithiochloride, N0 2 ‘C 6 H 4 'S*SC1, is stable at the 
atmospheric temperature ; when heated by itself, it suffers incipient 
decomposition at about 100°, evolves sulphur chloride at about 
150°, and explodes above 200°. It appears to be hydrolysed by 
water in accordance with the equation 2N0 2 , C 6 H 4 'S 2 C1+H 2 0 —** 
(N0 2 , C 6 H 4 *S 2 ) 2 0+2HC1, but attempts to isolate the oxide in a 
homogeneous condition were not successful. Aqueous potassium 
hydroxide decomposes it according to the scheme N0 2 *C 6 H 4 *S 2 C1+ 
2 KOH -> N0 2 -C 6 H 4 -SK+(H0-S-0H)+KC1. It reacts with di- 
methylaniline dissolved in anhydrous ether to form 4 -dimethyl- 
aminophenyl 2'-nitrophenyl disulphide , NMe 2 <? 6 H 4 *S 2 *C e H 4 *N0 2 , 
orange-coloured plates, ra. p. 115*5—117° (corr.). 

2 : 2 / -Dinitrodiphenyl trisulphide, yellow needles, m. p. 174*5— 
176° (corr.) when rapidly heated and placed in a pre-heated bath, 
is prepared by mixing ethereal solutions of o-nitrophenyl dithio¬ 
chloride and o-nitrophenyl mercaptan. It could not be obtained 
satisfactorily from the mercaptan and sulphur dichloride or from 
o-nitrophenyl thiochloride and hydrogen sulphide. It is hydrolysed 
by concentrated aqueous potassium hydroxide at 70—80° in accord¬ 
ance with the equation (N 0 o*C 6 H 4 ) 2 S 2 + 2 K 0 H= 2 N 0 2 'CeH 4 *SK+ 
(HO*S*OH). o-Nitrophenyl dithiochloride reacts with piperidine, 
but the expected mixed disulphide, NO 2 *C 0 H 4 *S 2 *C 5 H 10 , could not 
be isolated in a well-defined condition. H, W. 
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Vinylcjjcfopropane, certain Derivatives of Methylcyclo- 
propylcarbinol and the Isomerisation of the cyclo Propane 
Ring. N. J. Demjanov and Marie Dojarenko (Ber., 1922, 55, 

[■B], 2718—2727).—Acetylcycfopropaneoxime, ^^^CH'CMelN’OH, 

is reduced to the corresponding amine, which is transformed by 
methyl iodide into trimethyl-2-cycZopropylethylammonium iodide. 
The hydroxide corresponding with the latter compound decomposes 

when distilled mainly into rinyhyclopropane , Y^. 2 /CH # CH!CH 2 , 

a colourless, mobile liquid, b. p. 40—40*27755 mm., dj 0*741, 
d 4 0*731, d l 4 0*726, d\* 0*723, <1*4205, wg 1*4172. a-cycZoPropyl- 

ethyldimethylamine, ^ 2 ]>CH*CHMc-NMe 2 , is produced in very 

small amount during the action and is characterised in the form 
of its picrate , yellow needles, m. p. 187—188°, and aurichloride, 
thin, yellow, rectangular leaflets. VinylcycZopropane reacts 
vigorously with bromine to give the corresponding dibromide , b. p. 
86—88°/21—22 mm., d° 4 1*842, d l 4 ° 1*825, dj 8 1*818, < 1*54447, 
which reacts only very slowly with bromine. The hydrocarbon 
is oxidised by potassium permanganate at 0—5° to formic 
acid, c?/cfopropanecarboxylic acid and cyclo propylethylene glycol, 


>CH*CH(OH)*CH 2 *OH, b. p. 213—2157750 mm., d° 4 1*0823, 
df *1*0677, ng 1*4637. 

Methylcyc/opropyl carbinol is transformed by iodine and red 
phosphorus into the iodide, Cgllql, a colourless liquid which 
becomes brown when preserved, b. p. 57*5—58*5°/H)—20 mm., 
69—70736 mm., d° 4 1*597, df 1*575, d? 1 *5675, n\; 1*5244, < 1*5221; 
a specimen prepared by the action of hydrogen iodide on the 
carbinol at 0° had b. p. 68735 mm., d» 1*6083, dj 8 1*587, df 1*579, 
R 37*34. The iodide is converted by alcoholic potassium hydr¬ 
oxide solution into piperylene, CHMc:CH*CH:CH 2 , b. p. 41*8— 
42*27748 mm., dj 0*697, <0-688, < 0*6827, wg 1*4366, ng 1*43398, 
which is transformed by bromine into a(3yS-tetrabromo-w-pentane, 
long prisms, m. p. 116°. It appears, therefore, that the iodide, 
CkH 9 I, must have the constitution CH^CH'CHg'CHI'CHg or 
CHg^CHICH'CHI'CHg (probably the former), and that the cyclo - 
propyl ring must have suffered fission during the action. 

The action of dehydrating agents (acetic anhydride, oxalic acid, 
and phosphoric oxide) on the carbinol has been examined in the 
hope of obtaining vinylc/yc/opropane in this manner. A definite 
result is obtained only with acetic anhydride which gives the 
corresponding acetate , b. p. 138—1397747 mm., dj 0*949, dj 6 0*939, 
dj 8 0*931, wg 1*4200, ng 1*4182. H. W. 


Ketens. XL. Ketenacetals. H. Staudinger and G. Rath- 
sabi (Helv. Chim. Acta , 1922, 5, 645—655).—The preparation and 
examination of phenylketenacetal have shown that this is much 
more stable than the corresponding keten. Attempts were first 
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made to obtain the acetals of ordinary keten and of methylketen 
by heating the ortho-esters of acetic and propionic acids with 
phosphoric oxide, according to the scheme CH a *C(0Et) 3 — 
CH 2 !C(OEt) 2 +EtOH, but without success. On the other hand, 
the ortho-ester of phenylacetic acid gave a good yield of phenyl- 
ketenacetal when it was distilled several times at 12—15 mm. 
pressure. Phenylketen acetal, CHPh!C(0Et) 2 , boils at 136°/12 mm. 
Compared with phenylketen, it is quite stable, and only polymerises 
very slowly at 130°. It is not oxidised by air at the ordinary 
temperature, but is very sensitive to water, giving ethyl phenyl- 
acetate; with bromine it gives ethyl phenylbromoacetate. It 
combines with 2 mols. of diphenylketen to form a compound , 
probably a cyclohexane derivative, C 40 H 36 O 4 , white crystals, m. p. 
138°. By hydrolysis, this gives an acid, which was not further 
investigated. 

By the action of dry sodium methoxide on a$~diphenyldichloro- 
ethylene, diphenylketenacetal was not obtained, but a complex 
reaction ensued with production of diphenylmethane, tolane, and 
methyl alcohol. Attempts to prepare the ortho-ester of diphenyl- 
acetic acid by the action of alcohol on ethyl diphenylimidoacetate 
were unsuccessful. Ethyl diphenylimidoacetate, CHPh 2 *C(NH)'OEt, 
was prepared by passing hydrogen chloride at —80° into a mixture of 
light petroleum, diphenylacetonitrile and the calculated quantity 
of alcohol in an autoclave and allowing the mixture to remain at 
the ordinary temperature for a long time. Its hydrochloride has 
in. p. 128—130°, decomposing into diplienylacetamide and ethyl 
chloride. 

By the action of diphenylketen on orthoformic ester at G0°, 
the acetal of ethyl diphcnylformylacetate , C0 2 Et*CPh 2 *CH(0Ei) 2 , 
is formed, m. p. 58°, a remarkably stable substance. It is not 
decomposed by alcoholic potassium hydroxide, but with warm 
concentrated hydrochloric acid it breaks up, giving diphenylacetic 
acid, ethyl chloride, and formic acid. E. H. R. 

Ketens. XLI. Methylenecarbonic Acid Derivatives 
[Ketenacetals, etc. ]. H. Stai^dinger and P. Meyer (Helv. Chim . 
Acta, 1922, 5, 656—678).—From the analogies in the constitutions 
OIC(OEt)^ and CR 2 IC(OfCt) 2 , the ketenacetals (previous abstract) 
may be regarded as the normal esters of methylene-carbonic acid. 
Their derivatives, such as CR 2 !C(ONa)*OEt, are enolic forms of 
derivatives of acid esters. These are already known in the form 
of derivatives of ethyl malonate. In the present paper are de¬ 
scribed attempts to obtain derivatives of the types CR 2 *C(OM') # OEt 
and CR 2 IC(OM') 2 , where M' is an alkali metal, most of the experi¬ 
ments being made with ethyl diphenylacetate. Potassoxyethoxy- 
diphenylketen , CPh 2 IC(0K)»0Et, was obtained best by treating 
ethyl diphenylacetate with potassamide in liquid ammonia. An 
additive product was first obtained which by heating in a vacuum 
at 100—120° lost ammonia. It was also prepared by treating the 
ester with potassium suspended in toluene, but was not isolated 
by this method. The salt is spontaneously oxidised by oxygen. 
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without, however, forming a stable peroxide. The oxidised salt 
is decomposed by water, giving benzophenone and benzilic acid. 
When alkylated with methyl iodide, the ester salt gives ethyl 
aa-diphenylpropionate. Diphenylketen reacts with it to form 
tetraphenylacetone and tetraphenylallene, the production of which 
is difficult to explain. 

The carboxylic acids show little tendency to form enol derivatives. 
Thus it was found impossible by heating sodium diphenylacetate 
or sodium isobutyrate with sodium methoxide to obtain the normal 
sodium salt derivative of diphenylketendiol. Sodium diphenyl¬ 
acetate showed some tendency to enolise under these conditions 
to form a yellow salt, but the best result was obtained by heating 
potassium diphenylacetate with potassamide in liquid ammonia, 
when dipotassoxydiphenylketen, CPh 2 IC(OK) 2 , was obtained as 
a yellow precipitate. The yellow salt could not be crystallised. 
It was also obtained by the action of potassium on potassium 
diphenylacetate in liquid ammonia, and a similar salt was obtained 

Q TT 

from diphenyleneacetic acid, i 6 4 ^>CH*C0 2 H, but not from salts 

0^x14 

of acetic, isobutyric, succinic, or malonic acid. It is noteworthy 
that whilst ethyl malonate enolises more readily than ethyl diphenyl¬ 
acetate, in the case of the potassium salts the tendency to 
enolise is reversed. Dipotassoxydiphenylketen undergoes autoxid- 
ation in oxygen, forming an explosive peroxide. The peroxide, 
a colourless solid, is formed by absorption of two atoms of oxygen 
and appears to have a high molecular weight. When gently 
heated, it decomposes more or less explosively into benzophenone 
and potassium carbonate. When the potassium compound, sus¬ 
pended in toluene, is oxidised carefully with air, a monoxide is 

formed, probably having the structure , which when 

C(OIv) 2 

treated with acids or alkalis forms benzilic acid. Alkylation of 
dipotassoxydiphenylketen with methyl iodide gives potassium 
aa-diphenylpropionate. whilst the more active methyl sulphate 
gives the corresponding methyl ester. These products of alkyl¬ 
ation afford proof that when enolic compounds are alkylated the 
alkyl group becomes primarily attached to the carbon atom. If 
combination first occurred at the oxygen atom, a potassium enol 
derivative of the ester would be formed and a O-alkylated deriv¬ 
ative would not be obtained. 

The greater reactivity of the salts of ketendiol, which are 
coloured and autoxidisable, compared with the esters which are 
not, is paralleled by the greater reactivity of the salts of the poly¬ 
hydroxy-benzenes such as pyrocatechol and pyrogallol as compared 
with their ethers. E. H. R. 

Alkali Salts of Benzil and the Benzilic Acid Transform¬ 
ation. H. Staudinger and A. Binkert (Helv. Chim. Acta , 1922, 
5, 703 710). —In a previous paper (preceding abstract) the difference 
between the reactivity, for instance the autoxidisability, of the 
polyhydroxybenzenes in the form of their alkyl derivatives and 
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of their sodium salts, was compared with the difference between 
the salts and esters derived from ketenacetals. The investigation 
is now extended to the salts of stilbenediol, OH*CPhICPh*OH, 
which is isomeric with diphenylketendiol, Ph 2 CIC(OH) 2 . The 
potassium salts of stilbenediol are formed to some extent when 
benzoin is treated with potassamide in liquid ammonia, or by the 
reduction of benzil by potassium in liquid ammonia, but they are 
best obtained by reducing benzil with potassium in boiling benzene. 
The dipotassium salt is red and the monopotassium salt violet. 
The red salt is decomposed by water, giving benzoin; with acetic 
anhydride, it gives p-stilbene diacetate, probably with a little of 
the a-form, and with benzoyl chloride the corresponding dibenzoate 
jn two probably stereoisomeric forms, m. p. 159° and 185—187°. 
The dimethyl ether , probably the a-form, has m. p. 127°. The 
monopoiassium salt is to be regarded as a compound of the quin- 
hydrone type, formed between one mol. of benzil and one of 
dipotassium salt, as in the annexed formula. Its deep colour 
A-fi.pu supports this opinion, and also the fact that 
11 * ' * *Y with acetic anhydride and benzoyl chloride 

PirCOiV . . . (J.OPh ft gi ves a mixture of benzil and of stilbenediol 
derivative. The dipotassium salt is autoxidisable, like the corre¬ 
sponding salt of diphenylketendiols; in the cold, potassium 
benzoate is formed, but in the warm a mixture of benzoic acid 
and'benzilic acid. The former probably results from a peroxide, 

O-^Ph-OK’ thc latter from a monoxidc > ^^cPh’OK' A M, SS e&ted 
explanation of the benzilic acid transformation is as follows. The 
action of alkali on benzil leads first to an additive product, a 
pinacone, OK*CPh(OH)*CPh(OH)*OK. This may lose water to 
form the above oxide, w+ich then undergoes transformation, or 
the pinacone may change over directly, the transformation being 
a special case of the pinacone-pinacoline change. E. H. R. 

isoCampholic Acid. H. Rupe and P. Briellmann ( Helv . 
Chim. Acta , 1922, 5, 767—777).—Experiments were made to 
investigate more fully the tsocampholic acid first prepared by 
Guerbet (A., 1895, i, 61) and if possible to determine its constitution. 
The material was obtained from the campholic acid prepared by 
heating camphor with potassium hydroxide at 280° in an iron 
autoclave, and was finally purified by converting it into the acid 
chloride and thence into the amide. The chloride , C 10 H, 7 OC1, is 
a mobile liquid, b. p. 103°/11 mm.; the amide forms lustrous, 
white scales, m. p. 112°. The isocampholic acid prepared by 
hydrolysing the amido forms a pale yellow, mobile oil, b. p. 141°/9 
mm., df 0*9789, faff! +30*36°, [a] D +26*26° in benzene, w= 1*46061. 
Ethyl isocampholate is a liquid with a peppermint-like odour, 
b. p. 103°/12 mm., df 0*9426, [ajg +26*64°, n= 1*44572. The 
anilide crystallises in fine, white needles or prisms, m. p. 119*5°, 
and the p -toluidide in needles, m. p. 133—134°. isoCampholic 
acid is formed slowly when campholic acid is heated with potassium 
hydroxide at 280°. By nitric acid it is oxidised to camphoric 

nn* 
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acid. By bromination with bromine and phosphorus, isocampholic 
acid was converted into a bromoisocampholic bromide , a whit© 
solid which reacted with alcohol, giving ethyl bromoisocampholcde , 
a white, mobile oil with an intense peppermint-like odour, b. p. 
125*5°/8 mm. When boiled with methyl alcoholic potassium 
hydroxide, the bromoisocampholic ester was converted into an 
unsaturaled acid , an odourless oil, b. p. 146—147°/8 mm., df 1*0374, 
f a li> +15*88°. It forms a silver salt, fine, white needles, C^HjgOgAg. 
The constitution of this acid was not elucidated. It is shown that 
iaocampholic acid cannot be identical with dihydrocampholenic 
acid, as supposed by Mahle and Tiemann (A., 1900, i, 507) or with 
the dihydrocampholenic acid described by van Kregten (A., 1916, 
i, 480). It is suggested that it may have the constitution 

<j)Me 2 C ^2>CH-C0 2 H, being formed by intramolecular change 
CH 2 CH 2 

from campholic acid. E. H. R. 

p-Dithiobenzoic Acid. Samuel Smiles and Douglas Creese 
Harrison (T., 1922, 121, 2022—2026). 

The Constitution of Vacciniin. Heinz Oiile (Biochcm. Z., 
1922, 131, 611—613).—Monoacetoneglucosc was benzoylated in 
pyridine solution by benzoyl chloride in chloroform and gave 
f-benzoylmonoaeetoneglucose identical with the acetone con¬ 
densation product of vacciniin (A., 1918, i, 226). Monbacetone- 
glucose is converted by shaking with anhydrous copper sulphate 
in dry acetone into diacetoneglucose. This reaction fails with 
£-benzoylmonoacetoneglucose and thus determines the ^-position 
for the benzoyl group in vacciniin. H. K. 

The Chlorination and Bromination of the Toluic Acids and 
the Preparation of the Phthalaldehydic Acids. William 
Davies and William Henry Perkin, jun. (T., 1922, 121, 2202— 
2215). 

Photo-reactions of the trans - and cfa-Cinnamic Acids. 

Hans Stobbe and Franz Karl Steinberger ( Ber ., 1922, 55, 
[-#], 2225—2245; cf. de Jong, this vol., i, 339).—The authors’ 
views on the polymerisation of the cinnamic acids under the 
influence of light coincide with those of de Jong in that a-truxillic 
acid is considered to be formed solely by the polymerisation of two 
molecules of fm^5-cinnamic acid, but differ with regard to the 
origin of p-truxinic acid. From the results of his experiments 
on the polymerisation of mixtures of trans- and cis- cinnamic acids, 
de Jong has drawn the conclusion that a molecule of p-truxinic 
acid is formed from a molecule of cis- and a molecule of trans- 
cinnamic acid. The author does not consider that the experi¬ 
mental evidence is conclusive, and is of the opinion that the whole 
process is represented accurately by the scheme p-truxinic acid 
■4 — m-cinnamic acid (solid) tfrana-cinnamic acid (solid) —*■ 
a-truxillic acid, according to which p-truxinic acid is derived solely 
from c£$-cinnamic acid. Experimental evidence in favour of this 
view is now recorded. 
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Exposure of molten aZZo-cinnamic acid to the light of a quartz- 
mercury vapour lamp causes extensive isomerisation to trans - 
cinnamic acid, but does not result in the formation of truxillic or 
truxinic acids, its behaviour under these conditions resembling 
that which is observed in benzene solution (Stoermer, A., 1910, 
i, 114). The action is caused mainly by the rays of wave length, 
270—320 /x/x, although those of shorter and greater length are 
active to a less extent. 

The behaviour of pure alio- and Zra?i$-cinnamic acids and of 
mixtures of them when exposed to the light of the Uviol lamp 
and to sunlight, respectively, has been examined in detail. The 
isomerisation of the cis- to the trans -acid takes place in much the 
same manner with either source of light, but sunlight is far more 
effective than artificial light in causing polymerisation. This is 
due to the dissimilarity of the lights. The Uviol rays of long 
wave-length induce polymerisation, whereas those of short wave¬ 
length retard polymerisation and actually have a depolymerising 
effect on the truxinic and truxillic acids. The exposure of cis- 
cinnamic acid to sunlight leads invariably and generally pre- 
ponderatingly to the production of p-truxinic acid; prolonged 
exposure causes isomerisation to the Zrans-acid and subsequent 
.polymerisation to a-truxillic acid. trana-Cinnamic acid, on the 
other hand, is polymerised almost exclusively to a-truxillic acid. 
After protracted illumination, the formation of relatively small 
amounts of p-truxinic acid, in addition to much resinous matter, 
is observed, but the presence of cis-cinnamic acid could not be 
established. The addition of trans- to cis-cinnamic acid does not 
result in the increased production of p-truxinic acid. (The structure 
assigned to p-truxinic acid by de Jong (loc. cit.) is thus invalidated, 
but it is not yet possible to decide between the alternatives proposed 
by Stoermer and Scholtz [A., 1921, i, 180].) 

Zr<ms-Cinnamic acid is polymerised to a-truxillic acid and 
autoxidised to benzaldehyde if its aqueous solution is exposed to 
light, particularly in the presence of a little hydrochloric acid. 
Under similar conditions, cis -oinnamic acid (m. p. 68°) gives 
p-truxinic acid and benzaldehyde; the yield of acid diminishes 
after protracted illumination particularly in the presence of hydro¬ 
chloric acid, owing to pronounced autoxidation. Experiments 
with a mixture of the cis - and trans -acids show that the production 
of p-truxinic acid is independent of the presence of admixed trans - 
acid. It is remarkable that the trans -cinnamic acid formed by 
isomerisation is less readily polymerised than the acid introduced 
in powder form; the phenomenon is explained by a progressive 
change in the absorptive capacity of the illuminated crystals. 

The conversion of prismatic, metastable p-Zra?ts-cinnamic acid 
by light into p-truxinic acid has been recorded by de Jong (loc. cit.). 
It is now shown that the latter acid is produced in relatively better 
yield when the p-cinnamic acid is exposed to light shortly after 
its recrystallisation than after the lapse of such an interval that 
its partial conversion into a-cinnamic acid has commenced and 
that p-cinnamic acid freshly precipitated from solutions of its 

n n* 2 
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sodium salt gives exclusively p-truxinic acid, which is free from 
a-truxillic acid. A possible explanation of these observations is 
found in the suggestion that the highly reactive p-cinnamic acid 
is more readily isomerised than a-cinnamic acid to aZZocinnamic 
acid which is subsequently polymerised normally to P-truxinic 
acid. The authors do not consider that the difference in the 
behaviour towards light of a- and p-cinnamic acids necessarily 
proves their chemical isomerism; since the observations have been 
uniformly made with crystalline material and the power of absorbing 
light varies in anisotropic material according to the direction of 
the axis, it is possible that the two acids are to be regarded as two 
forms of a dimorphous cinnamic acid. 

The influence of temperature on the photochemical polymerisation 
of aZZocinnamic acid has been examined by de Jong (Zoc. cit.), who, 
however, does not appear to have taken into consideration the 
importance of the melting of the acid at temperatures above 60°. 

A convenient method for the preparation of aZZocinnamic acid 
by the partial hydrogenation of sodium phenylpropiolate in the 
presence of palladiscd barium sulphate is described in detail. A 
modified process for the estimation of cis- and Iran $-cinnamic acids, 
a-truxinic and p-truxillic acids in mixtures containing the four 
substances is given (cf. de Jong, A., 1913, i, 384; Stoermer, A.,. 
1919, i, 444). H. W. 

Preparation of d-Pimaric Acid of m. p. 212°. Edmund 
Knecht and Eva Hibbert (J. Soc. Dyers and Col., 1922, 38, 221— 
222).—Z-Pimaric acid, of m. p. 161° and a D —80°, when exposed 
to the air for prolonged periods, or when subjected to alkaline 
oxidation, is partly converted into the d-pimaric acid, C 20 H 30 O 2 , 
m. p. 212° and a D +62-5°, described by Laurent, Vesterberg, and 
others. The reaction is conveniently carried out by keeping over¬ 
night a mixture of a dilute solution of the sodium salt of Z-pimaric 
acid (25 grams) and 400 c.c. of sodium hypochlorite solution (75 
grams available chlorine per litre). The crystalline precipitate 
which forms is dissolved in boiling w^ater and decomposed with 
sulphuric acid. By rec^stalUsing the liberated acid from alcohol, 
it is obtained in a pure condition in a yield of about 10%. cZ-Pimaxic 
acid, m p. 161°, a D +80°, behaves in a similar w r ay to the Z-acid. 

G. F. M. 

Keto-enolic Equilibria and Claisen’s Rule. W. Dieckmann 
(Ber., 1922, 55, [B], 2470—2491).—As the result of an extended 
study of a large variety of desmotropic substances, the author 
draws the conclusion that Claisen’s rule has only a very limited 
applicability and that the tendency towards enolisation of a sub¬ 
stance and its acidity are influenced in a complex manner by other 
constitutive influences which are not yet distinctly defined. Meyer’s 
bromine titration method has been found to be very generally 
applicable and the relationship K=EL (in which E is the constant 
oi enolisation, K the equilibrium constant, and L the enolising 
action of the solvent) has been confirmed in the great majority 
of cases (cf. K. H. Meyer, A., 1912, i, 940). 
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It has been considered previously by Meyer that the enolising 
power of the carbomethoxy- is inferior to that of the carbethoxy- 
group, although there is no difference in their acidity. The 
enolic constants of methyl and ethyl acetoacetates are now found 
to be identical as are those of the corresponding benzoylacetates. 
The differences in end content of the equilibrium esters is explicable 
if they are regarded as solutions of the enolic ester in the ketonic 
ester, and it is remembered that the ketonic ethyl ester has a higher 
enolising power than the corresponding methyl compound. This 
hypothesis is supported by the observation that ethyl acetate has 
a higher desmotropic constant than methyl acetate and that these 
constants are related to one another in the same ratio as the equi¬ 
librium constants of ethyl and methyl acetoacetates. 

According to Meyer’s observations (A., 1914, ii, 351), the be¬ 
haviour of unsubstituted diacylmethanes is in accordance with 
Claisen’s rule. This is not the case with the * monoalkyldiacyl- 
methanes, R*CO*CHMe*COR\ In equilibrium in alcoholic solution, 
methylacetylacetone contains about 34% of end, methylbenzoyl- 
acetone 7%, and methyldibenzoylacetone only about 0*3% of 
enol. The enolic constant diminishes from methylacetylacetone 
(E—ca. 3*9) to methylbenzoylacetone (E= 0*06) and further to 
methyldibenzoylmethane (E=ca. 0 02). A similar deviation from 
Claisen’s rule is observed among triacylmethanes, the enolic con¬ 
stant of tribenzovlmethane ( E—ca . 10) being veiy appreciably 
lower than that of dibenzoyl acetyl methane {E—ca. 78). 

Cyclic p-ketonic carboxylic esters do not conform to Claisen’s 
rule. Such esters of the penta- and hexa-methylene series are 
distinguished from their aliphatic analogues, the monoalkyl- 
acetoacetic esters, by greater acidity, as demonstrated by their 
solubility in alkali, and power of forming copper salts when treated 
with copper acetate. The acidity is considerably more pronounced 
in the cyclopen tane than in the cyclohexane series. It is now 
shown that the more strongly acidic ethyl cyctopentane-2-one-l- 
carboxylate contains only 4*5% of enol in its equilibrium mixture, 
and that this value only slightly exceeds that of its aliphatic 
analogue, ethyl ethylacetoacetate (3%), whereas ethyl cycZohexane- 
2-one-l-carboxylate contains 76% of enol. This remarkable 
difference persists in its equilibrium mixtures in solution. The 
enolic constant of ethyl cycZopentane-2-one-l-carboxylate (E—ca. 
0*5) is only slightly greater than that of ethyl ethylacetoacetate 
(E—Q-23) and very much less than that of ethyl cycZohexane-2-one- 
1-carboxylate (E—ca. 12). The tendency towards enolisation 
appears to be conditioned in these cases by constitutive influences 
other than acidity, and is presumably connected with the condition 
of strain in the cycZopentane and cycZohexane rings. To gain 
further insight into these relationships, other ring systems have 
been studied. Ethyl cycZoheptane-2-one-l-carboxylate has E—ca. 
1*2 and similar acidity to the cycZohexanone ester, whereas ethyl 
camphorcarboxylate, which contains a five- and a six-membered 
ring, has a remarkably lower enolic constant (J?=0*04) and very 
slight acidity. 
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In contrast to the tendency towards enolisation of ethyl $-cyclo- 
hexanonecarboxylate, it is remarkable that ethyl cycfopentane *2 : 3* 
dione-1 : 4-dicarboxylate and its 5-phenyl derivative are stable in 
the dienolic form in the solid state and in solution; this is also 
true for ethyl c^cZopentane-2 : 3 -dione-l-earboxylate and its 5-phenyl 
compound. The marked increase in tendency towards enolisation 
is explained in accordance with Claisen’s rule by the great increase 
in acidity due to the presence of the keto-group in the a-position. 

The great dependence of tendency towards enolisation and 
acidity on cyclic structure and constitutive influences is illustrated 
by the behaviour of benzo-derivatives of c?/cZopentanonecarboxylic 

esters. Ethyl a-hydrindone-P-carboxylate, C 6 H 4 < 0 y >CH*C0 2 Et, 

has the enolic constant E~ca. 2-4, and is a relatively weak acid 
which cannot be titrated with alkali in aqueous-alcoholic solution, 

whereas ethyl p-hydrindone-a-carboxylate, C 6 H 4 <Cq^[ (C0 2 E t)y»QQ^ 

has a high enolic constant and such marked acidity that it can be 
titrated with alkali in aqueous-alcoholic solution as a monobasic 
acid. The acyclic analogues of the esters exhibit greatly diminished 
acidity and considerably smaller constants of enolisation. Ethyl 
benzylbenzoylacetate has E=ca. 0*3, whereas ethyl ay-diphenyl - 
acetoacetate has E— 3-6. 

Meyer indirect and direct bromine titration methods are 
smoothly applicable to unsubstituted 1 : 3-dicarbonyl compounds, 
R'CO’CHg’CO’R'. The monoalkyl derivatives of these compounds 
cannot in many cases be so treated. The indirect method is unsuit¬ 
able, since the bromo-derivatives do not react smoothly and 
quantitatively with hydriodic acid; the direct method is difficult, 
owing to the uncertainty in recognition of the end-point, par¬ 
ticularly in dilute solution and in the presence of small amounts 
of material. Under these conditions, it is frequently advisable 
to modify the process by adding a known excess of bromine followed 
by potassium iodide and immediately titrating the liberated iodine. 

The following substances have been prepared incidentally. 
Methyldibenzoylmethane, COPh*CHMe*COPh, from dibenzoyl- 
methane, sodium ethoxide, and methyl iodide in absolute ethyl 
alcoholic solution, m. p. about 85° (cf. Beyme, Diw,, Leipzig, 1900), 
and the corresponding enolic form, colourless leaflets, m. p. 110 °; 
ethyl cyclo pentane-2 : 3-dione-l-carboxylatediphenylhydrazone , yellow 
crystals, m. p. 138°; ethyl 5-phemjlcyclopentanc-2 : 3-dione-l-carb- 
oxylatediphenylhydrazone, yellow crystals, m. p. 181°; ethyl methyl- 
quinoxalinocyG\opentane-2 : 3-dione-1-carboxylate (from the parent 
ester and o-tolylenediamine), yellow crystals, m. p. 123°; ethyl 

2-hydrindone-3-carboxylate (enolic form), C 6 H 4 <CQ^9i5^^C*OH, 

colourless crystals, m. p. 68—69°. 2 H. W. 

Ethyl Esters of p -p-Hy droxyethylaminobenzoic Acid and 
of p-Bis-p-hydroxyethylaminobenzoic Acid. J. Altwegg and 
J. Landrivon (U.S. Pat. 1418900).— Ethyl p-$-hydroxyethylamino- 
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benzoate , colourless crystals, m. p. 63—64°, b. p. 213—214°/4 mm., 
is obtained by distillation under reduced pressure after heating 
a mixture of equimolecular proportions of ethyl p-aminobenzoate 
and ethylene oxide at 50° for several hours. Ethyl p -bis-fi-hydroxy- 
ethylammobenzoate , white lamellae, m. p. 94°, b. p. 246°/3—4 mm., 
is similarly obtained from 2 mols. of ethylene oxide with the 
addition of small quantities of water and alcohol. The compounds 
are adapted for use as local anaesthetics. Chemical Abstracts. 

The Reduction of Substituted Salicylic Acids. Hugo Weil, 
Max Traun, and Sigismond Marcel ( Ber ., 1922, 55, [B], 2664 — 
2674; cf. A., 1908, i, 800; this vol., i, 139).—Reduction of 2 : 3-, 
2 : 5-, and 2 : 4-hydroxymethylbenzoic acids by sodium amalgam 
in the presence of boric acid and neutral sodium sulphite solution 
gives the corresponding aldehydes in a yield of about 33 %. 
o-Chlorosalicylic acid, m. p. 167-5°, prepared from 5-aminosalicylie 
acid hydrochloride, is similarly reduced to 5-chlorosalicylaldehyde, 
m. p. 99-5° (yield 20%); 5-bromosalicylic acid gives 5-bromo- 
salicylaldehyde, m. p. 104—105° (yield 12*5%), and 3 : 5-dibromo- 
salicylic acid yields 3 : 5-dibromosalicylaldehyde, m. p. 85° (yield 
5%). Quinol- and pyrogallol-carboxylic acids cannot be reduced 
in this manner, whereas resorcylic acid gives resorcylaldehyde, 
large, yellow crystals, m. p. 134—135°. 5-Aminosalicylic acid 
hydrochloride, prepared by the reduction of 5-nitrosalicylic acid 
with zinc dust and dilute hydrochloric acid, suffers loss of 
the amino-group when reduced and appears to be converted 
into hexahydrosalicylcddehyde , which cannot be isolated. With 
phenylhydrazine, it gives a very unstable compound , straw- 
yellow leaflets, m. p. 151° (which is examined more fully in the 
form of its more stable hydrochloride , a crystalline substance, 
m. p. 137°); it appears to be an osazone-like substance formed 
presumably owing to the presence of a hydroxyl group in the ortho¬ 
position to the aldehydic group on the reduced nucleus. Stable, 
oxygen-free derivatives of the aldehyde are obtained with p-bromo- 
and p-nitro-phenylhydrazines, but neither compound appears to 
be perfectly homogeneous. 

[With Sioismond Marcel.] —Further examination of the reduc¬ 
tion of 5-aminosalicylic acid has shown that 5-amir*>saMcylaldehyde 
(see later) may be produced in yield which may amount to 16%. 
For its isolation, the reduction is effected in the usual manner 
and the solution is boiled under a reflux condenser with sulphuric 
acid until the sulphur dioxide is removed. The solution is treated 
with sodium acetate until it is no longer acid towards Congo-red, 
and preserved during twenty-four hours in an atmosphere of carbon 
dioxide. 5 -Aminosalicylaldehyde separates as a red precipitate 
which is precipitated by phenylhydrazine as the compound 
C 19 H 24 N 4 , almost colourless, unstable crystals, m. p. 155°; the 
corresponding dti-p-bromophenylhydrazone forms almost colourless 
crystals, m. p. 204°. The residual solution after the separation 
of 5 -aminosalicylaldehyde is continuously extracted with ether, 
whereby pimelaldehyde, [CH 2 ] 5 (CHO ) 2 (Braun and Danziger, A*, 
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1913, i, 243) [identified as the disemicarbazone , a colourless, 
crystalline powder, m. p. 244° (decomp.)], is obtained. 

For comparative purposes, 5-aminosalieylaldehyde is prepared 
in the following manner. Salicylaldehyde is dissolved in dilute 
aqueous sodium hydroxide solution and mixed with a diazotised 
solution of sulphanilic acid, when 5-benzeneazosalicylaldehyde - 
4 'sulphonic acid is produced. This is dissolved in water and 
reduced at 60—70° by hydrogen sulphide in the presence of sodium 
carbonate; 5-aminosalicylaldehyde separates completely in the 
course of two or three days. It is analysed in the form of its red 
hydrochloride , C 7 H 7 0 2 N,HC1. It is further characterised by con¬ 
version into its phenylhydrazone [which exists in two modifications, 
m. p. 263° (decomp.), and pale yellow flocks, m. p. 164—165° 
(decomp.), respectively], and semicarbazone , m. p. above 300° 
(decomp.). H. W. 

Ethyl Phenylpyruvate. H. Gault and R. Weick (Bull. Soc. 
ckim ., 1922, [iv], 31, 867—897; cf. Bougault and Hemmerle, A., 
1915, i, 78).—A third isomeride of ethyl phenylpyruvate was 
obtained as a white solid by the action of a solution of sodium 
acetate or copper acetate for forty-eight hours at 0° on the liquid 
isomeride previously described. The three forms—a, white 
needles, m. p. 52°; p, mobile, yellow liquid, b. p. 152°/15 mm., 
and y, white solid, m. p. 79°—were studied with regard to their 
mutual transformations, and it was found that the a- and y-esters 
are converted into the p-form by slow distillation under reduced 
pressure, whilst treatment with a saturated solution of sodium 
carbonate transforms both p- and y-esters into the a-form. Treat¬ 
ment with acetate (see above) changes the P- into the y-isomeride, 
but no direct transformation from a to y was effected. An examin¬ 
ation of the three substances with the view of determining their 
constitutions leads to the conclusion that, in addition to the keto- 
enolic isomerism, the enolic form exhibits stereoisomerism and the 
formulae assigned are 

Ph-C-H Ph—O—H Ph—C=H a 

C0 2 Et—C—OH HO—C—COOEt 0=C~CO a Et 

(1) . (2) (3) 

(1) and (2) represent the a- and P-esters, the y-ester being of the 
ketonic type. H. J. E. 

The Solubility of the Aldehydobenzoic Acids. Nevil 
Vincent Sidgwick and Herbert Clayton (T., 1922,121, 2263— 
2267). 

Cinnamoylformic Acids. Gustav Heller, Hilde Lauth, 
and Arnold Buchwaldt (Ber., 1922, 55, [B], 2679).-—ra- and 
p-Nitrocinnamoylformic acids have been described by Ciusa (A., 
1919, i, 402). They were, however, obtained by condensation in 
an alkaline medium, whereas the authors (this vol., i, 348) worked 
in acid solution, in which the different ability of the three nitro- 
aldehydes to undergo condensation is manifest, H. W. 
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The Friedel-Crafts' Reaction with Phthalic Anhydride. 

T. C. McMullen (J. Amer. Chem. Soc ., 1922, 44, 2055—2060; 
cf. Heller, A., 1908, i, 994; 1912, i, 357; McMullen, this vol., 
i, J40; Stephens, this vol., i, 141; Rubidge and Qua, A., 1914, 
i, 539; Lawrence and Oddy, this vol., i, 453).—Phthalic anhydride 
and aluminium chloride dissolve in benzene to form a clear solution 
from which a viscous precipitate separates subsequently with the 
evolution of hydrogen chloride. The precipitate yields o-benzoyl- 
benzoic acid when hydrolysed. 

The clear solution of phthalic anhydride and aluminium chloride 
in benzene is transformed when heated with naphthalene into a 
mixture of benzoylbenzoic acid (60%), naphthoylbenzoic acid 
(35%), and phenylnaphthylphthalide (5%). If the “ clear 
solution ” is treated with ether, a heavy, pale brown liquid is 
precipitated which yields exclusively o-benzoylbenzoic acid on 
treatment with dilute hydrochloric acid and does not give naph¬ 
thoylbenzoic acid when heated with naphthalene. The “ insoluble 
intermediate compound,” which appears to have the composition 
C 14 H 9 0 3 Al 2 Cl5, is prepared conveniently by slowdy heating alumin¬ 
ium chloride, benzene, and phthalic anhydride to 50°; it is trans¬ 
formed by acetic anhydride and toluene into a little benzoylbenzoic 
acid and much phenyl-p-tolylphthalide, m. p. 106°, by acetic 
anhydride and naphthalene into a mixture of phenyl-^-naphthyl- 
phthalide , m. p. 153—154°, and phenyl-oL-naphthylphthalide, m. p. 
227—228°, and by anthracene into a mixture of o-benzoylbenzoic 
acid and tw 7 o substances, yellowdsh-white crystals, m. p. 171—173°, 
and brownish-white crystals, m. p. 280—283°, which are probably 
phenylanthrylphthalides, but could not be identified more com¬ 
pletely (a non-crystalline gum is also produced in considerable 
quantity). The intermediate compound from toluene reacts 
slowly with benzene and acetic anli3 7 dride, yielding ^p-toluoyl- 
benzoic acid together with a relatively small amount of phenyl- 
27 -tolylphthalide. The intermediate compound from naphthalene 
reacts sluggishly under similar conditions, but it is not possible 
to separate any phthalide from the viscous product of the reaction. 

a-Naphthoylbenzoic acid, m. p. 176°, is prepared according to 
the method of Heller and Schiilke (A., 1908, i, 994); considerable 
amounts of p-naphthoylbenzoic acid (cf. Pickles and Weizman, 
P., 1904, 20, 201 ), needles, m. p. 165°, are simultaneously pro¬ 
duced. The a-acid is converted by acetic anhydride into the 
corresponding acetyl compound, m. p. 141°, which is transformed 
by benzene and aluminium chloride into phenyl-a-naphthyl- 
phthalide (see above). Similarly, the acetyl derivative of p-naph- 
thoylbenzoic acid, m. p. 140°, is converted into phenyl-P-naphthyl- 
phthalide. 

Phenyl-a-naphthylphthalide is reduced by zinc dust in the 
presence of potassium hydroxide solution to 2-phenyl-a-naphthyl- 
methylbenzoic acid , m. p. 189°, the potassium , silver , and barium 
salts of which are described. The latter salt is transformed when 
heated with barium hydroxide into diphenyl-a-naphthylmethane, 
m. p. 152° (cf. Acree, A., 1904, i, 315). Similarly, phenyl-p-naph- 
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thylphthalide is reduced to phenyl-2-^-naphihylmethylhenzoic acid , 
m. p. 150° (m. p. 76—77° when containing benzene of crystallisation); 
the silver salt was analysed. The barium salt is converted by 
barium hydroxide at about 225° into diphenyl-^-naphthylmethane, 
m. p. 73—74°. H. W. 

Natural and Artificial Pepper-substances. II. The 
Chavicine of Pepper-resin, the Primarily Active Constituent 
of Black Pepper. Erwin Ott and Fritz Eichler [with Otto 
L#demann and Heinrich HeimannJ (Ber. y 1922, 55, fJ8], 2653— 
2663; cf. Ott and Ziramormann, this vol., i, 137).- The active 
constituent of black pepper has been isolated previously by Buch- 
heim, who designated it chavicine and, in an incompletely purified 
material, identified the presence of piperidine and a resin acid, 
chavicic acid, which was not further identified. Re-examination 
of purified pepper-resin has shown that it very closely resembles 
piperine, and has established its nature as a piperidide. It is 
hydrolysed by alkali hydroxide with extreme difficulty, and tho 
acid which is formed differs so widely from chavicic acid in its 
properties that the conclusion is drawn that it has suffered iso¬ 
merisation during the change. In its general behaviour, the new 
iaochavicic acid is very closely allied to piperic acid, from which 
it differs somewhat in colour and melting point, but is mainly 
distinguished by its completely amorphous nature. For the four 
acids of this series, the possible formulae are shown in the scheme, 
in which R represents the piperonyl radicle : 

R-C-H R-C-H R-C-H 

H-C-C-H H-C-C-H H-C-C-H H-C C-H 

H-OCOoH H-OC0 2 H C0 2 H-C-H CO a H-C-H 

(I.) Piperic acid, (II.) Chavicic (III.) ?>oPiperie (IV.) ^oChavicic 

m. p. 217°. acid (liquid ?). acid, m. p. 145°. acid, m. p. 200-202°. 

The allocation of formula I to piperic acid is justified by a review 
of the literature on this compound; the syntheses of isopiperic 
acid is recorded in the present communication, and its method of 
preparation leaves no doubt as to its configuration. The high 
melting point and general resemblance of tsochavicic to piperic 
acid prove it to be a trarut- acid, thus leaving formula II for chavicic 
acid. 

Finely divided Piper nigrum Singapore is extracted with boiling 
rectified spirit and the solvent removed from the extract, leaving 
a solid, sticky residue which is extracted with ether until the 
solution is no longer coloured. The, residue consists essentially 
of piperine. The ethereal solution is agitated with potassium 
hydroxide (10%) and washed with water; after removal of the 
ether, the residue is subjected to a very protracted distillation with 
steam to remove essential oils. The non-volatile portion is re¬ 
peatedly treated with ether, and the solutions are cooled, thus 
causing the separation of piperine. The ethereal solution is evapor¬ 
ated, the residue extracted with light petroleum, and the undissolved 
matter decolorised by animal charcoal in alcoholic solution, after 
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complete removal of the solvent, whereby pepper-resin is obtained 
as a dark brown, transparent, very viscous mass; the material 
thus isolated is not quite homogeneous since in addition to chavicine 
it oontains not inconsiderable amounts of wax and possibly also 
of chlorophyll. The hydrolysis of pepper-resin with alcoholic 
sodium hydroxide solution leads to the formation of piperidine 
and iso chavicic acid , a yellow, amorphous substance, m. p. 200— 
202°. It is readily reduced by hydrogen in alcoholic solution and in 
the presence of palladised animal charcoal to tetrahydropiperic acid. 

[With Heinrich Heimann.] — woPiperic acid , microscopic crystals, 
m. p. 145°, is prepared in poor yield by heating piperonylenemalonic 
acid at about 190° in the presence of quinoline. H. W. 


Unsaturated Bile Acids. III. The Relationships of apo- 
Cholic Acid, Dioxycholenic Acid [m. p. 260°], and Cholic 
Acid to Deoxycholic Acid. P. Boedecker and H. Volk (Ber., 
1922, 55, [Bl 2302—2309; ef. A, 1920, i, 848; 1921, i, 865).— 
Further investigation of the unsaturated bile acids has shown that 
they are inter-related as indicated in the scheme : 


apoCholio acid, 

m. p. 173°. 


-H,0| 



Cholic acid, C n H 40 O 6 . 
-H,0 



Dioxycholadienic acid, C 24 H 34 0 4 , 
m. p. 247°. 


Dioxycholenic acid, C a4 H 38 0 4 , +H » v Deoxycholic acid, C a4 H 40 O 4 . 
m. p. 260°. 


Dioxycholadienic acid , short rods, m. p. 245—247° (slight decomp.), 
[ajg +20-3° in absolute ethyl alcoholic solution, is prepared by 
the gradual addition of bromine to a solution of the additive com¬ 
pound of apocholic and glacial acetic acids in methyl alcohol at 
— 10° and subsequent treatment of the product with water; it 
is obtained in somewhat better yield and by an analogous process 
from dioxycholenic acid, m. p. 260°. Its alkali salts are soluble 
in water. The magnesium and barium salts are obtained as oily 
precipitates which become crystalline when warmed. The silver 
salt crystallises in small, slender needles. The methyl ester, pre¬ 
pared by means of diazomethane, has m. p. 85° after softening 
at 79°. Dioxycholadienic acid absorbs one molecular proportion 
of hydrogen in glacial acetic acid in the presence of palladium 
black, the product formed appearing to be identical with apocholic 
acid as judged from the similarity of the acids themselves, their 
additive compounds with glacial acetic acid, xylene, and camphor, 
respectively, and their methyl esters; a divergence is noted, how¬ 
ever, in the specific rotations, the additive compounds of glacial 
acetic acid, and the reduction products of dioxycholadienic acid 
from apocholic and dioxycholenic acids having [a]}? +55*9° and 
Md +52*04° in alcoholic solution, whereas apocholic acid has 
[a]p +46*35° under similar conditions. The dioxycholadienic 
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add prepared from this acid by addition of bromine and subsequent 
elimination of hydrogen bromide is identical with that prepared 
from opocholic acid except as regards specific rotation. 

Dioxycholenic acid, m. p. 260°, is reduced by hydrogen in glacial 
acetic acid solution in the presence of palladium black to deoxy- 
cholic acid. H. W. 


Ethyl Benzylidenechitosamate and Ethyl Diazobenzylidene- 
gluconate (Mannonate). P. A. Levene (J. Biol. Chem., 1922, 
53, 449—461).—When the diazo-group in ethyl diazobenzylidene- 
glucosamate (A., 1915, i, 786) is hydrolysed or replaced by hydrogen 
chloride or bromide, a single substance, and not a pair of epi- 
merides, results in each case. In the former process, however, 
the direction of the rotation of the product is opposite to that 
of chitosamic acid, whereas it is the same in the products from 
the two latter processes. Further, conversion of the chloro-deriv- 
ative into chitosamic acid (a-aminomannonic acid) takes place 
without change in the direction of the rotation and without the 
formation of epimerides. Assuming that, in these compounds, 
the configuration of the a-carbon atom determines the sign of the 
rotation of the acid, it appears that chitosamic acid undergoes the 
Walden inversion when deaminised through the diazo-compound 
(as it does when directly deaminised), whilst the diazo-compound 
can be reconverted through the chloro-derivative into the amino- 
acid without inversion. This is shown in the following scheme : 



C0 2 R 

H-C-OH 

R 

9o 2 r (^o 2 r 

ci-9 -H —► nh 2 -9 ~h 
R R 


Ethyl benzylidenechitosamate [glucosamate] hydrochloride has 
m. p. 200° (uncorr.) and [a]?? —30°. By treatment with sodium 
hydroxide it is converted partly into ethyl benzylidenechitosamate , 
Ci 5 H 2 i 0 6 N, m. p. 120° (corr.), [ocjg —50° (in methyl alcoholic 
solution), and partly into benzijlidenechitosamic acid , C 13 H 37 0*N, 
m. p. 230° (uncorr.), [a]f? —28° in aqueous solution. When boiled 
in acetone solution, ethyl benzylidenechitosamate yields ethyl 
benzylideneacetonechitosamate , Ci 8 H 25 O.N, m. p. 128°, [«]g -70°, 
which is readily reconverted into the hydrochloride of the former 
substance by treatment with ethereal hydrogen chloride in methyl 
alcoholic solution. Ethyl diazobenzylideneglucosamate has [a]?? 
—50°, and when hydrolysed yields different products according 
to the conditions. When the reaction is carried out in organic 
solvents containing only a small proportion of water, ethyl <x(3-an- 
hydrogluconate is apparently produced, for the product yields 
mesotartaric acid on oxidation with nitric acid. Hydrolysis with 
dilute acetic acid, however, appears to yield ethyl gluconate or 
ethyl a8-anhydrogluconate, since in this case either saccharic or 
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anhydrosaccharic acid is formed on oxidation. Treatment of the 
diazo-compound with hydrobromic acid in ethereal solution gives 
ethyl ^bromobenzylidenemannonate , C 15 H 19 O c Br, m. p. 119° (corr.), 
Md —33°, which is converted by treatment with ammonia into 
either ethyl benzylidene-ocfi-anhydromaiinoriate, C 15 H 18 0 6 , [a]$ 

—73-3°, or the corresponding amide , C 13 H 15 0 5 N, m. p. 230°, [a]3> 
+65° according to the conditions. Reduction of the last-mentioned 
ester with hydrogen in the presence of colloidal palladium gives 
ethyl benzylidenedeoxyglucoTiate (mannonate), C 16 H 20 O c , m. p. 126° 
(corr.), [ocjg —26°. Ethyl tx-chlorobenzylideriegluconate, CigH^OgCl, 
m. p. 127°, [ajg —20°, and the corresponding amide , C 13 H 16 0 5 NC1, 
m. p. 197° (corr.), [ajg —23°, have also bein prepared; the former 
is converted into chitosamip acid by treatment with ammonia and 
subsequent hydrolysis. E. S. 

Benzaldehyde-Copper and the Heterogeneous Rate of 
Formation of this Substance. August L. Bernoulli and Fritz 
Schaaf (Helv. Chim. Acta , 1922, 5, 721—731).—When a dilute 
solution of benzaldehyde in a solvent such as toluene, m-xylenc, 
benzene, chlorobenzene, ethyl acetate, etc., is in contact with 
metallic copper, the metal dissolves forming an intense green 
solution. The rate of solution depends on the solvent, the benz- 
akiehyde concentration, the temperature, and the surface area of 
copper exposed. The “ specific solution velocity,” v (the weight 
of copper dissolved per minute divided by the square root of the 
surface area of the copper in cm. 2 ), is a constant for a given solvent 
at a given concentration and temperature. The values of v for 
a series of different solvents at similar concentrations of benzalde¬ 
hyde follow the same order as the value of the fluidity of the 
solvent. With toluene as solvent, the maximum rate of solution 
is reached with 16% benzaldehyde, when vxl0 7 =254-2 at 50°, 
whilst in benzene the maximum, v X 10 7 =^92-54, is at a benzaldehyde 
concentration of 14% by volume. The most favourable concen¬ 
tration appears to be determined by the fluidity of the solution. 
In a 10% solution of benzaldehyde in toluene the value of rXlO 7 
increases from 21-4 at 25° to 758-8 at 105°. Pure benzaldehyde 
has no solvent action. Of substituted benzaldehydes, p-tolualde- 
hyde and p-chlorobenzaldehyde behave similarly to benzaldehyde 
in toluene solution, whilst p-nitrobenzaldehyde has no solvent 
action on copper. The copper compound of benzaldehyde crystal¬ 
lises from toluene solution in green crystals having the composition 
(C 6 Hr*CHO) 2 Cu. The crystals are remarkably stable, being un¬ 
attacked by water, alkalis, or dilute hydrochloric acid. With 
dilute nitric acid, benzoic acid and copper nitrate are formed. The 
crystals are also formed when benzylidene chloride is heated with 
copper in presence of a little sodium carbonate solution. The 
constitution of the substance is at present uncertain. Cupric 
oxide and sulphide also dissolve in benzaldehyde and toluene, 
forming a green solution. Of other metals, lead behaves in the 
same way as copper, forming a yellowish-brown solution, zinc 
gives a greenish-brown, silver a brownish-black, magnesium a 
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yellowish-brown, and cobalt a brown solution. Nickel, iron, and 
aluminium do not dissolve. E. H. R. 

Gallaldehyde and its Derivatives. Karl W. Rosenmund 
and E. Pfannkuch ( Ber ., 1922, 55, [B\ 2357—2372).—The syn¬ 
thetic preparation of pure gallaldehyde has been achieved, and a 
number of its derivatives have been prepared. Considerable 
experimental difficulties are encountered owing to the sensitiveness 
of the aldehyde towards chemical reagents and to the physical 
characteristics of its derivatives. Attempts to circumvent these 
drawbacks by using the acylated aldehydes were prevented by the 
lack of activity of these<%ubstances. 

Triacetylgallaldehyde, m. p. 107—108°, is prepared in good 
yield by the catalytic reduction of triacetylgalloyl chloride according 
to the method of Roscnmund and Zetzsche (A., 1918, i, 300), the 
purity of the materials being a very essential condition for success. 
The entrance of the acetyl groups inhibits almost completely the 
activity of the aldehyde complex; the only derivative obtainable 
is the p-nitrophenylhydrazotic, yellow, rhombic plates or long needles, 
m. p. 207—208° (slight decomp.) when rapidly heated. It is hydro¬ 
lysed by a boiling alcoholic soluiion of potassium acetate to gall- 
aldehyde. Tribenzoylgallaldehyde , from gallaldehyde and benzoyl 
chloride by the »Schottcn-Baumann method, could only be obtained 
as a viscous, yellowish-brown mass which is identified as the 
p -nitrophenylhydrazone, indistinct, yellow crystals, m. p. 232— 
233° (decomp.) when placed in a bath pre-heated to 200°. 

According to previous investigators, gallaldehyde is a stronger 
acid than acetic acid. This is not confirmed by observations on 
the electrical conductivity of its aqueous solutions, but the sub¬ 
stance appears to be twice as strongly acid as pyrogallol. 

Triacetylgallaldehyde diacetate , C 6 H 2 (OAc) 3 *CH(OAc) 2 , leaflets, 
m. p. 166°, is prepared by the action of acetic anhydride on gall¬ 
aldehyde in the presence of pyridine. 

Oallaldoxime , C 6 H 2 (0H) 3 *CH!N # 0H,H 2 0, crystallises in rect¬ 
angular plates, decomp, (anhydrous), 195—200° after darkening 
at about 160°. It is converted by cautious treatment with acetic 
anhydride and pyridine into triacetylgallaldoxime acetate, 

c 6 h 2 (OAc) 3 -ch:n-oac, 

m. p. 126—127°. w-Nitro- 3 : 4 : 5-trihydroxystyrene , 

c 6 h 2 (oh) 3 -ch:ch-no 2 , 

reddish-yellow needles, decomp. 180—185° after incipient decom¬ 
position at about 160°, is prepared by the action of nitromethane 
on gallaldehyde in the presence of methylamine, and is transformed 
by acetic anhydride and pyridine into w-nitro- 3 : 4 : 5-triacetoxy- 
styrene, colourless needles, m. p. 183° after previous darkening 
(w-nitro-'p-acetoxystyrene, long, pale yellow needles, m. p. 163°, 
and u)-nitro-3 : i-diacetoxy styrene, pale yellow needles, m. p. 127°, 
are prepared similarly). Reduction of gallaldoxime by hydrogen 
in the presence of palladised barium sulphate gives mainly digauyl - 
amine, NH*[CH 2 *C 6 H 2 (OH) 3 ] 2 , which could not be isolated in the 
pure condition; the corresponding hydrochloride , m. p. 208—210°, 
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and picrate, long, yellow needles, incipient decomp. 150—153°, are 
described. Triacetylgallaldoxime acetate, on the other hand, is 
reduced under similar conditions to triacetylgallyiamine, which 
is isolated in the form of its hydrochloride, needles, m. p. 196—197° 
(decomp.). The latter is hydrolysed by dilute aqueous hydro¬ 
chloric acid to gallylamine hydrochloride, m. p. 225—226° (decomp.), 
from which, however, free gallylamine could not be isolated. 

Gallaldehyde reacts with methylketol in the presence of a 

saturated solution of hydrogen chloride 
in alcohol to form 3:4: 5-trihydroxy- 
phenyl - 2'- methyl-3' - indolydenemethaTie 
(annexed formula), the hydrochloride 
of which forms yellowish-red needles, 
decomp, about 170° after darkening at 140°. The salt is con¬ 
verted into the corresponding dye 
(annexed formula) by chloranil. 
When condensed with indoxylic acid, 
gallaldehyde gives the compound, 

01 N C 6 H 4 <^^>C:CH'C 6 H 2 (0H) 1 , dark. 


0 


y Y 


>~CH*C 6 H 2 (OH) 3 

Me 


9—c-c 6 h 2 (oh) 3 

CMe 


brownish-red leaflets, m. p. 110—115° (decomp.) when rapidly heated. 

Triacetylgallaldeliyde is not reduced by hydrogen in the pre¬ 
sence of palladium or spongy platinum; under similar conditions, 
gallaldehyde readily absorbs hydrogen, giving a more or less brown, 
amorphous mass which could not be purified, and, as judged from 
the molecular weight of its acetate, a pale yellow, amorphous 
powder, m. p. about 183—185°, is formed by the association of at 
least six molecules of the simple aldehyde. 

Gallaldchydecyanohydrin, brownish-yellow, crystalline nodules, 
decomp, about 150—160° when very rapidly heated, is prepared 
by the addition of anhydrous hydrocyanic acid and a drop of con¬ 
centrated potassium cyanide solution to gallaldehyde covered with 
alcohol. It is converted by acetic anhydride and pyridine into 
tetra-acelylgallaldehydecyanohydrin, C 6 H 2 (OAc) 3 ’CH(OAc) # CN, colour¬ 
less crystals, m. p. 135°. 

Triacetylprotocatechualdehydecyanohydrin, 

C 6 H 3 (OAc) 2 -CH(OAc)-CN, 

has m. p. 112°. H. W. 


2-Hydroxy~4 : 6-dimethylbenzaldehyde, Hemellitenol, and 
fao-i/r- Cumenol. K. von Auwers and K. Saurwein ( Ber ., 
1922, 55, [B], 2372—2389).—In continuation of their investiga¬ 
tions on the oxidation of meta-substituted o-aminophenols (Auwers, 
Borsche, and Weller, A., 1921, i, 571), the authors have prepared 
hemellitenol [3:4: 5-trimethylphenol] and tso-i/'-cumenol [3:5:6- 
trimethylphenol]. Since these compounds have been difficultly 
accessible previously and consequently but little examined, they 
have been subjected to examination in several different directions. 

The initial material is s.w-xylenol which is converted by hydro¬ 
cyanic acid and aluminium chloride according to Gattermann’s 
method into a mixture of 2-hydroxy-4 : 6-dimethylbenzaldehyde 
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and 4-hydroxy-2 : 6-dimethylbenzaldehyde. The production of the 
o-hydroxyaldehyde appears to be contrary to Gattermann’s rule, but 
is possibly attributable to the presence of moisture, since, on one occa¬ 
sion, the accidental presence of a relatively large quantity of water 
increased the yield of the substance from 8—12% to about 25%. 
In agreement with the observations of Steinich (A., 1916, i, 36), 
2-hydroxy-4:6-dimethylbenzaldehyde lias m. p. 48—49°. Its 
setnicarbazone , a colourless powder, m. p. about 240°, according to 
the rate of heating; phenylhydrazone , colourless, lustrous needles, 
m. p. 126*5—127°; anil , yeilow, silky needles, m. p. 88*5—89°; 
oxime , slender needles, m. p. 125—126°, and methyl ether , long, 
slender, colourless needles, m. p. 48—49°, are described. The 
oxidation of the aldehyde to the corresponding acid could not be 
effected, whereas its methyl ether is slowly transformed by potassium 
permanganate in the prosence of sodium hydroxide into 2-methoxy- 
4 : 6-dimethylbenzoic acid , colourless, lustrous platelets, m. p. 167*5— 
168°. 2-AceioxyA : 6-dimethylbenzonitrile , colourless needles, m. p. 
49—50°, is prepared by the action of sodium acetate and acetic 
anhydride on the oxime of the hydroxyaldehyde; it is hydrolysed 
by alcoholic potassium hydroxide to 2-hydroxyA : 6- dimethyl - 
beuzonitrile , slender, colourless needles, m. p. 177—178°. 5-Benz - 
eneazo-2-hydroxyA : 6-dimethylbenzaldehyde , matt, brown leaflets, 
m. p. 97*5—98° (rn. p. 122° was observed on an isolated occasion), 
is prepared from the aldehyde and benzenediazonium chloride in 
alkaline solution; its sodium salt is sparingly soluble in water. 

Hemcllitenol [3:4: 5-trimethylphenol], long, colourless needles, 
m. p. 107°, is prepared in 40% yield by the reduction of 4-hydroxy - 
2 : 6-dimethylbenzaldehyde by amalgamated zinc and hydro¬ 
chloric acid according to Clemmensen’s process. It is transformed 
by bromine into 2 : 6-dibromo-3 : 4 : 5-trimethylphenol , small leaflets, 
m. p. 142*5—143°, which is converted with difficulty by bromine 
at 100° into 2 : 6-dibromo-3 : 5-dimethyl-4-bromomethylphenol, 
m. p. 138*5—139*5°. The action of hot, concentrated nitric acid 
on the phenol bromide leads to the production of the \j/-quinol 


HO^^CHgBr 

Me/N.Me 

Br^Br 


^_prr (annexed formula, I), colourless, mat- 

\/ 2 ted needles, m. p. 213°, which is con- 

M • verted by sodium hydroxide into the 

x) II ||t>t oxide (annexed formula, II), leaflets, 
r \/ m. p. indefinite, 156—160° (decornp.). 


0 q Dibromohemellitenol is converted by 

cold, concentrated nitric acid into 
( ' ■' dibromohemellitylquinitrol (HI), large 

monoclinic leaflets, m. p. 108°, which is transformed by boiling 


ON-CX ^Me 

OH^Me 

Me/N.Me 

Me/NMe 


Brl^jBr 

O 

O 

(III.) 

(IV.) 


glacial acetic acid into dibromohcmelli- 
tyl-i//-quinol (IV), long, slender, lustrous 
needles, m. p. 214—215°. Hemellitenol 
is remarkably stable towards cold con¬ 
centrated nitric acid, by which it is 
converted at a higher temperature 
into dinitrohemellitylquinitroly m. p. 
146—147° (decomp.), which is trans- 
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formed by glacial acetic acid at 50° into dinitrohemellityl-ty-quirwl, 
slender, colourless needles, m. p. 213°. Hemellitenol is trans¬ 
formed by an aqueous solution of formaldehyde in the presence 
of slaked lime at 50° into 3:4: 5-trimethyl-2 : 6-dihydroxymethyl- 
phenol , small, colourless needles, m. p. 148°, which when the action 
is prolonged passes into a substance, m. p. above 360°, which has 
not been investigated closely; a similar change is observed in the 
presence of sodium hydroxide. A solution of the dihydroxy - 
alcohol in glacial acetic acid is converted by hydrogen bromide 
into 3:4: 5-trimethyl-2 : 6-dibromomethylphenol , short, colourless 
needles, m. p. 164—165°, which could not be reduced to penta- 
methylphenol by zinc and hydrochloric acid, the dihydroxy-alcohol 
being obtained. Hemellitenol couples with benzenediazonium 
chloride in the presence of sodium hydroxide solutions of varying 
concentrations to yield 6-benzeneazo-3 : 4 : 5-trimethylphenol , slender, 
brownish-red needles, m. p. 126-5—127°. 

3:5: 6-Trimethylphenol, m. p. 93—94°, is prepared conveniently 
and in 40% yield by the reduction of 2-hydroxy-4 : 6-dimethyl- 
benzaldehyde with amalgamated zinc and hydrochloric acid. It 
is converted by concentrated nitric acid in the presence of glacial 
acetic acid into 2-nitro-3 : 5 : 6-trimethylphenol , pale yellow leaflets, 
m. p. 78—79°. It couples with an equivalent amount of benzene¬ 
diazonium chloride in the presence of sodium hydroxide to give 
a mixture of A-benzeneazo-3 : 5 : 6-trimethylphenol , lustrous, flattened, 
red needles, in. p. 154-5—156-5°, and 2 : 4-bisbenzeneazo-3 : 5 : 6- 
trimethylphenol , small, brown crystals, m. p. 130-5 — 131*5°; in¬ 
creasing concentration of alkali hydroxide favours the production 
of the di-derivative. H. W. 

The Isomerism of the Oximes. X. C inn am- and Nitro- 
cinnam-aldoximes. Oscar Lisle Brady and Clifford Dane 
Thomas (T., 1922, 121, 2098—2110). 

The Interaction of Aldehydes or Ketones and Thiocarb- 
amides in the Presence of Acids. II. John Taylor (T., 1922, 
121, 2267—2272). 

The Friedel-Crafts* Reaction. Heinrich Wieland and 
Ludwig Bettag (Ber ., 1922, 55, [2?], 2246 — 2255). — A further 
examination of the possibility that substitution in the benzene 
series is preceded by a primary additive process at a double bond, 
and that the mechanism of reaction is similar in the aromatic 
and aliphatic series (cf. Wieland and Sakellarios, A., 1920, i, 280; 
Wieland and Rahn, A., 1921, i, 782). The ability of substances to 
react with acetyl chloride and similar compounds in the presence 
of aluminium chloride has usually been ascribed to the presence 
in them of a mobile hydrogen atom, but indications of the pro¬ 
duction of a primary additive compound have been recorded by 
Darzens (A., 1910, i, 856) in the case of acetyl chloride and cyclo - 
hexene, and by Boeseken (A., 1913, i, 330) in that of tetrachloro- 
ethylene and chloroform. The isolation of the primary chloro- 
ketone from cyclohexene and acetyl chloride in the pure condition 
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is now described, and, further, it is shown that this substance is 
transformed into the unsaturated ketone under the normal con¬ 
ditions of the Friedel-Crafts’ reaction. The difference in the 
behaviour of aliphatic and aromatic compounds during this syn¬ 
thesis is purely qualitative. The highly reactive aliphatic double 
bond allows addition to occur under conditions such that the primary 
additive compound is to some extent stable, whereas with the 
less reactive aromatic double bond addition is only possible in 
circumstances which cause the additive compound to be unstable. 
The catalytic function of aluminium chloride is attributed to its 
ability to weaken the bond between carbon and chlorine, and thus 
to facilitate the combination of the two addenda. 

In the case of the synthesis of hydrocarbons according to Friedel 
and Crafts, it has not been found possible to adduce such definite 
experimental evidence. The cause lies in the slower velocity of 
the action of alkyl haloids, and the consequent predominance of 
the formation of resinous polymerides from the olefines under the 
influence of aluminium chloride; in addition, the newly-formed 
alkyl haloids have a marked tendency towards further reaction 
with the olefine. It has therefore not been possible to cause 
Ti-propyl chloride to react in the desired manner with ethylene, 
amylene, or c?/cZohexene, although it could be shown that products 
containing chlorine are produced, thus probably pointing to a 
primary additive change. 

Aluminium chloride is added gradually to a solution of cyclo- 
hexene and acetyl chloride in carbon disulphide at —18°; reaction 
takes place almost without evolution of hydrogen chloride and 
results in the formation of 2-chlorocyc\ohexyl methyl ketone and 
tetrahydroacetophenone, which cannot be separated from one 
another by fractional distillation. The unsaturated compound 
is decomposed by oxidising the mixture with potassium perman¬ 
ganate in the presence of acetone, and the chloro-ketone is isolated 
as a pale yellow, somewhat unstable liquid, b. p. 60—63° (slight 
decomp.)/l mm., through the semicar hazone, colourless leaflets, 
m. p. 163° (decomp.). It is transformed by further treatment with 
aluminium chloride in the presence of carbon disulphide into tetra¬ 
hydroacetophenone. In a similar manner, cycZohexene and benzoyl 
chloride yield 2-chlorocyc\ohexyl phenyl ketone , a pale yellow, 
viscous liquid, b. p. 120—122° (slight decomp.)/l mm., which is 
further transformed by aluminium chloride and carbon disulphide 
into tetrahydrobenzophenone [ semicarhazone , pale yellow prisms, 
m. p. 213° (decomp.)], in minimal yield (the direct preparation of 
tetrahydrobenzophenone from cycZohexene and benzoyl chloride 
also gives very poor yields). Acetyl chloride and P-methyl-A^- 
butene give chloro-sec.isoamyl methyl ketone, CMe 2 Cl*CHMe*COMe, 
a pale yellow, very unstable liquid with an odour resembling that 
of camphor. H. W. 

The Condensation of a-Halogeno-ketones with Aldehydes* 

K. Hugo Bauer and Fritz Werner (Ber., 1922, 55, [B], 2494— 
2500).—It has been shown by Widman (A., 1916, i, 406) that 
w-bromo- or c»)-chloro-acetophenone condenses with benzaldehyde 
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in the presence of sodium ethoxide with the formation of benzovl- 
phenylethylene oxide. Condensation of these substances can also 
be brought about by hydrogen chloride or hydrogen bromide in 
the presence of glacial acetic acid; in all cases, ap-unsaturated 
a-halogeno-ketones appear to be the initial products, but the change 
may proceed further and result, by addition of hydrogen haloid, 
in the formation of a(3-dihalogeno-ketones. 

Phenyl styryl ketone dibromide, COPh*CHBr*CHBrPh, small, 
colourless crystals, m. p. 158—159°, is prepared by the action of 
hydrogen bromide on a solution of o>-bromoacetophenone and 
benzaldehyde in glacial acetic acid at the atmospheric temperature. 
Phenyl 3': 4 '-methylenedioxystyryl ketone dibromide , colourless leaf¬ 
lets, m. p. 152°, is obtained similarly from w-bromoacetophenone 
and piperonal or by the addition of bromine to methylenedioxy- 
chalkone in carbon tetrachloride solution. 3 : 4 -IHmethoxyphenyl 
styryl ketone dichloride , colourless crystals, m.*p. 133—135°, is 
derived from cu-chloroacetoveratrone and benzaldehyde in the 
presence of hydrogen chloride, whereas the ketone and p-dimethyl- 
aminobenzaldehyde give 3 : 4 -dimethoxyphenyl ol-cMotoA'- dimethyl- 
aminostyryl ketone , intensely yellow leaflets, m. p. 129—130°. 
a-Bromoacetoveratrone, benzaldehyde, and hydrogen chloride 
form 3 : 4 -dimethoxy phenyl a-cJdorostyryl ketone , 
C 6 H 3 (OMe) 2 -CO-CCi:CHPh, 
lafgo, transparent cubes, m. p. 108—109°. 

p-Dimethylaminobenzaldehyde condenses with chloroacetone in 
glacial acetic acid solution in the presence of hydrogen chloride 
to give a mixture of a-chloro -4 -diinethylaminostyryl methyl ketone , 
NMe 2 *C 6 H 4 *CHICCl*COMe, yellow leaflets, m. p. 115° (semicarbazme, 
a colourless, crystalline powder, m. p. 202— 203°, phenylhydrazone , 
slender, pale yellow needles, m. p. 200—208°) and oc-cMaro-di-p-di - 
methyla mi n o sV yryl ketone , 

C 6 H 4 (NMe 2 )-CH:CCl-CO-CH:CH*C 6 H 4 -NMe 2 , 
m. p. 225°; the latter may also be obtained by the action of sodium 
hydroxide on chloro-p-chmethylaminostyryl methyl ketone and 
p-dimetliylaminobenzaldehyde dissolved in alcohol. (Jhloro-p-di- 
methylaminostyryl methyl ketone and benzaldehyde condense 
in aqueous alcoholic solution in the presence of sodium hydroxide 
to form styryl <x-chloro-Tp-dimethylaminostyryl ketone , 
NMe 2 -C 6 H 4 -CH;CCl-CO*CH:CHPh, 
dark, tile-red leaflets, m. p. 150—151°. <x-CJUoro- 0 L-])-dimethyl- 
aminostyryl methylenedioxystyryl ketone , 

NMe 2 -C 6 H 4 -CH:CCl-C0-CH:CH-C 6 H 3 :0 2 CH 2 , 
orange-coloured leaflets, m. p. 186*5°, is obtained similarly from 
chloro-p-dimethylaminostyryl methyl ketone and piperonal. 

H w 

Position of the Double Linking in Piperitone. U. A. R. 

Penfold ( Perf . Essent. Oil Rec ., 1922, 13, 322—323; cf. this vol., 
i, 259). —From the products of the action of neutral potassium 
permanganate on piperitone, in addition to diosphenol, the follow¬ 
ing acids were isolated; a-hydroxy-a-methyl-a-wopropyladipic 
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acid, m. p. 143*5°, y-acetyl-a-isopropylbutyric acid, identified by 
means of its semicarbazone, m. p. 158°, and a - isopropylglu taric 
acid, m. p. 94—95°. The formation of these substances confirms 
the constitution of piperitone as A 1 -menthen-3-one, previously put 
forward. In view of the conflicting statements as to the m. p. 
of the oxime and semicarbazones of piperitone, these derivatives 
were again prepared; the oxime melts at 117—118° as stated by 
Simonsen (T., 1921, 119, 1644), the m. p. given by Read and Smith 
(T., 1921, 119, 779) being incorrect. Three semicarbazones were 
isolated, dl-a -semicarbazone, m. p. 225—226°, dl-p -semicarbazone > 
m. p. 175—176°, and the racemic semicarbazone , m. p. 188—189°. 
The best method for preparing piperitone hydroxylamino-oxime 
is to dissolve equal weights of the ketone, hydroxylamine hydro¬ 
chloride, and potassium hydroxide in aqueous alcohol, and after 
keeping for some hours the whole solidifies to a crystalline mass of 
the oxime in almost quantitative yield. G. F. M. 

Preparation of a-Keto-substituted Hydrogenated Naph¬ 
thalenes. Georg Schroeter and Tetralin G. m. b.H. (D.R.-P. 
352720; from Chem. Zenlr., 1922, iv, 158).—a-Naphthol and iso- 
ot* hetero-nu clear substituted a-naphthols, melted or in solution, 
are treated with hydrogen under pressure in amount corresponding 
with less than two molecules, in the presence of metallic catalysts. 
For example, colourless a-naphthol is mixed with tetrahydro- 
naphthalcne and a catalyst consisting of reduced nickel deposited 
on kieselguhr, and treated with hydrogen at 120—180° under a 
pressure of 10—20 atmospheres. After absorption of hydrogen 
corresponding with 1*5 molecules, the reaction is ended and the 
filtered liquid fractionated under reduced pressure. At 14 mm. 
pressure, the tetrahydronaphthalene distils over at 100°. OL-Keto- 
tetrahydronaphthalcne has b. p. 134—135°/14 mm. The distillate 
at higher temperatures is a mixture of a-naphthol and a r-tetra- 
hydro-<x-rtaphthol , which is again submitted to reduction. p-Naph- 
thol similarly treated gives no ketone, but a little ar -tetrahydro- 
$-naphthd and oc-tetrahydro-p-naphthol (I). 


(I.) 
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1 : 5-Dihydroxynaphthalene yields similarly, by reduction, 1 -keto 
5-hydroxytetrahydronaphthalene (II), colourless crystals, m. p 
156-—157°. It forms a semicarbazone , m. p. 224°; an acetyl deriv 
ative; a methyl ether, and a phenylurethane. 1 : 8-Dihydroxy 
naphthalene gives, by reduction, l-keto-S-hydroxytetrahydronaphth 
alene. l-Hydroxy-5-acetylaminonaphthalene gives 1 -keto-5-acetyl 
aminotetrahydronaphthalene. G. W. R. 


The Mechanism of the Formation of Benzoylbenzoin by 
Treatment of Benzoylmandelonitrile with an Alcoholic 
Solution of Sodium Ethoxide. Herbert Greene and Robert 
Robinson (T., 1922, 121, 2182—2196). 
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Dioximes. III. G. Ponzio ( Gazzetta , 1922, 52, ii, 145— 
160; cf. this vol., i, 627).—By the action of hydroxylamine on 
oximinobenzoylaeetone, Ceresole (A., 1884, 1167) obtained a 
compound, m. p. 178°, which he regarded as one of the two possible 
a-dioximes of phenylmethyltriketone and is described in Beil- 
stein’s “ Handbuch ” (Vol. Ill, p. 270) as butyltrionephendioxime, 
NOHICMe*CBz!NOH. The author finds, however, that the product 
of this reaction is a mixture of two bcnzoylmethylglyoximes which 
are not mere spacial isomerides. The action of nitrogen tetroxide 
on one of these oximes (termed the a-compound) yields a-oximino- 
P-^-nitrole-y-ketophenylbutane, so that the two oximino-groups 
in this oxime are not equivalent to one another; with the second 
isomeride (P), however, nitrogen tetroxide gives a peroxide, furoxan, 
the two oximino-groups being hence equivalent, since each loses 
its hydrogen atom. From the chemical behayiour of the two 
compounds the conclusion is drawn that the a-form is an equilibrated 
mixture of the two tautomeric modifications, p-nitroso-a-oximino- 
y-ketophenylbutane, NOH!(Me*CHBz*NO, and ap-dioximino- 
y-ketophenylbutane, NOH!CMe*CBz.’NOH, and that the P-form 
consists of the latter tautomeride alone. The P-form may be 
regarded as the stable form of the ap-dioxime of phenylmethyl¬ 
triketone, since it results when the a-form is heated with various 
solvents or with a base. It is evident, therefore, that not all 
a-dioximes behave as if they contain the group -C(.*NOH)*C(INOH)-, 
and that the isomerism of the different forms of an a-dioxime may 
depend on the possession of different structures by one of the two 
oximino-groups. 

Since oximinobenzoylaeetone contains an oximino-group in the 
same position as one of those in the a-isomeride of benzoylmethyl- 
glyoxime, it may be represented by the equilibrium NOHICAcBz zr 
NOCHAcBz, the hydrogen atom of the oximino-group being mobile. 
On this basis, the formation, by the action of hydroxylamine, of 
two glyoximes, one an equilibrated mixture, is readily explainable. 

Like all a-dioximes regarded by Tschugaev as syn -forms, ap- 
dioximino-y-ketophenylbutane acts in aqueous solution on nickel, 
copper, cobalt, and iron (this vol., i, 17), forming with the first 
three metals complex salts derived from two molecules of the 
glyoxime by replacement of two atoms of hydrogen, one from each 
molecule, by an atom of the metal. The equilibrated mixture 
termed the a-modification does not attack these metals, but it 
yields a cupric salt derived from one molecule of the dioxime by 
replacement of two hydrogen atoms by an atom of copper. The 
only other known salt of this type is that obtained by Atack (T., 
1913, 103, 1317) from y-benzildioxime and given by him the formula 

^ < ^NO'^Ph , au ^ or re g arc ^ s as more probable for his 

copper salt the structure 0<Ct?~9^ e 

Cu*CBz*NO 

The action of hydroxylamine on the a- and p-forms of benzoyl- 
methylglyoxime yields two distinct phenylmethyltriketonetri- 
oximes; isomerism in the trioximes has not previously been 
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observed, and no explanation is now offered of the existence of 
these two modifications. Both the trioximes act, in aqueous 
solution, on nickel, forming two different complex salts, each 
derived from two molecules of trioxime by replacement of two 
oximinic hydrogen atoms by an atom of the bivalent metal. 
Neither of the two dioximes and neither of the two trioximes is 
obtainable directly from phenylmethy]triketone. 

<x.-Benzoylmethylgly oxime, NOH!OMe*CBz!NOH, crystallises in 
white, rectangular laminae, often united to pennate aggregates, 
m. p. 135° (decomp., turning green), and dissolves in alkali 
hydroxide or ammonia solution without coloration, and in cold, 
concentrated sulphuric acid, giving an orange-brown coloration 
turned deep brown by addition of phenol. In aqueous solution 
at 80—90°, it readily loses water, yielding benzoylmethylfurazan, 
0 <N: ( ? Me 

Its copper salt, C ]0 H 8 O 3 N 2 Cu, forms a somewhat 

IN »vJDZ 

unstable, olive-green powder, and when heated slowly has m. p. 
about 195° (decomp.), whilst when heated rapidly it explodes at 
about 185°. The diacetyl compound, OAc*NICMe*CBzINOAc, 
ciystallises in flattened, white prisms, m. p. 113°, and yields 
benzoylmethylfurazan when heated with water. 

(x-Oximino-fi-xp-nitrole-y-kelophenylbutane, N0H. # CMe*CBz!N 2 0 3 , 
forms white prisms, m. p. 111° (decomp.), and dissolves in concen¬ 
trated sulphuric acid to a colourless solution which becomes 
emerald green when heated gently with phenol. Even dilute 
solutions of bases readily hydrolyse it, rupture of the carbon atom 
chain taking place between the ^-nitrole and carbonyl groups; 
thus, with ammonia solution, it yields aminomethylglyoxime, 
NOH:CMe-C(NH 2 ):NOH, and benzamide. 

$-Benzoylmethylgly oxime, C 10 H 10 O 3 N 2 . crystallises in white laminae 
or prisms, m. p. 193—194° (decomp.), and dissolves in alkali hydr¬ 
oxide or ammonia solution with a golden-yellow coloration and 
in concentrated sulphuric acid without coloration. The nickel 
salt, (C 10 H 9 O 3 N 2 ) 2 Ni, crystallises in flat, blood-red needles, m. p. 
258°, decomposing at 260°, and is readily decomposed by mineral 
acids, but is stable towards acetic acid. The copper salt, 
(C 10 H 9 O 3 N 2 ) 2 Cu, forms a pale coffee-coloured, compact, micro¬ 
crystalline powder, m. p. 201° (decomp.). The cobaltous salt is 
obtained as a brownish-violet, microcrystalline powder, which 
remains unmelted at 300° and readily forms colloidal solutions 
with various organic solvents and possibly also with alkali hydroxide 
solutions. The diacetyl derivative, OAc'N!CMe*CBz!NOAc, forms 
white prisms, m. p. 68°, and the dibenzoyl derivative, C^H^gOgNg, 
white prisms, m. p. 220—221° (decomp.). 

Benzoylmelhylfuroxan, CH 3 *C 2 N 2 0 2 *C0Ph, crystallises in long, 
white needles, m. p. 70°, and is converted into the p-benzoyl- 
methylglyoxime when reduced by means of zinc dust and acetic 
acid. 

Phenylmethyltriketone-oL-trioxime, NOH!CMe*C(NOH)*CPhINOH, 
forms white, prismatic needles, m. p. 204° (decomp.), and dissolves 
without coloration in alkali hydroxide or ammonia solution or 
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concentrated sulphuric acid. The nickel salt, (C 30 Hi 0 O 3 N 3 ) 2 Ni, 
an orange-yellow powder, decomposes unmelted at about 220°. 
The triacetyl derivative, C 16 H 17 0 6 N 3 , forms prisms, m. p. 111°. 

Phenylmethyltriketone-$4rioxime forms white needles, m. p. 196° 
(decomp.), if heated rapidly, or a somewhat lower temperature 
if heated slowly. The nickel salt crystallises in lustrous, orange- 
red laminae, m. p. 236° (decomp.), or a lower temperature if heated 
slowly. The triacetyl compound forms large prisms, m. p. 107°. 

The cobaltous salt of dimethylglyoxime, (NOH!CMe*CMeIN*0) 2 Co, 
obtained by the action of aqueous dimethylglyoxime solution on 
strips of cobalt, forms a coffee-coloured powder with a violet lustre, 
and begins to undergo change, without melting, at about 200°. 

T. H. P. 

The Labile Nature of the Halogen Atom in Organic Com¬ 
pounds. V. The Action of Hydrazine on the Halogen 
Derivatives of some Esters and substituted cycIoHexanes. 

Edmund Langley Hirst and Alexander Killen Macbeth 
(T., 1922, 121, 2169—2178). 

Preparation of Anthraquinone. Charles E. Downs (U.S. 
Pat. 1374721; from Chem. Zentr., 1922, ii, 1055).—For the pre¬ 
paration of anthraquinone, anthracene in the state of vapour is 
passed, mixed with a gas containing oxygen, over vanadium oxide 
as catalyst, at about 375°. The temperature is maintained con¬ 
stant by introduction of mercury vapour into the reaction zone. 

G. W. R. 

Preparation of Hydrogenated Anthraquinones. Tetralin 
G. m.b.H. (D.R.-P. 346673; from Chem. Zentr., 1922, ii, 1079— 
1080).—Tetrahydronaphthalene or substituted tetrahydronaph- 
thalenes are treated when gently heated with anhydrides of 
aromatic o-dicarboxylic acids, especially phthalic anhydride, in 
the presence of aluminium chloride and with addition of benzene 
and similar diluents. The y-ketocarboxylic acids formed are 
changed into hydrogenated anthraquinones by condensing reagents, 
particularly fuming sulphuric acid. Tetrahydronaphthalene and 
phthalic anhydride give, at 60—70° in the presence of benzene 
and aluminium chloride, $4ctrahydronaphthoyl-o-benzoic acid; it 
forms crystals, m. p. 153—155°. It gives with acetic anhydride 
a crystalline acetyl-lactone (I), m. p. 135°. The methyl ester has m. p. 
73—74°. By reduction of the acid, $4etrahydronaphthylphthalide 

C0< C 6 h’> C< 0 1 1c 11 C eH 4 <^o-> C io H n C 10 H 9 Me<gg>C,H 4 

# (1.) (II.) (V.) 

CO 
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(II) and a o-(3 -tetrahydronaphthylmethylbenzoic acid, 
C 10 H 11 -CH2-C 6 H 4 -CO !i H, 

are obtained. By the action of fuming sulphuric acid on tetra- 
hydronaphthoyl-o-benzoic acid, a mixture of oi-letrahydronaphth- 
anthraquinone (III), m. p. 135°, and p- tetrahydronaphthanthraquinone 
(IV), m. p. 211°, is obtained. The compounds are separated by 
fractional crystallisation. Both form yellow needles. They yield 
corresponding anthraquinols on reduction and readily give sub¬ 
stituted derivatives with halogens, sulphuric acid, and nitric acid. 

2 - Methyllelrahydronapkthalene, obtained by the catalytic hydro¬ 
genation of 2-methylnaphthalene, is a colourless oil, b. p. 219— 
220°. It gives, on condensation with phthalic anhydride, 3 -methyl- 
24eirahydronaphthoyl-o-benzoic acid, CjoH^Me^CO’CflH^COgH, 
needles, m. p. 160°. By the action of fuming sulphuric acid, 

3- methylietrahydro-2 : l-naphthanthraquinone (V) is obtained; it 

forms yellow needles, m. p. 119°. G. W. R. 

Tetranitroanthrachrysone. Gustav Heller and Paul Lin d- 
ner (Ber., 1922, 55, [B], 2674—2679; cf. Heller and Skraup, 
A., 1913, i, 1207).—A more extended examination of the substance 
(cf. D.R.-P. 73605). 

Tetranitroanthrachrysone [2:4:6: 8-tetranitro-l : 3 : 5 : 7-tetra- 
hydroxyanthraquinone] is prepared by the action of nitric acid 
(d 1*26) and concentrated sulphuric acid on a solution of anthra- 
chrysone in the latter acid; it crystallises in orange-coloured 
leaflets, which darken at 200° and explode at about 285°. It is 
remarkable that the entrance of the four nitro-groups occurs 
simultaneously so that unchanged original material remains if 
too little nitric acid is used. Its salts with the alkalis and ammonia 
are described. It is readily attacked by boiling aqueous ammonia, 
but the change appears to be so complicated that it is impossible to 
isolate a uniform material. Reduction does not occur smoothly, 
since the replacement of an amino-group by hydrogen occurs 
simultaneously with the complete conversion of the nitro- into the 
amino-group. The action of stannous chloride appears to lead to 
the formation of (?) triamiuoanthrachrysone , a black substance 
which is unchanged below 295°, whereas sodium hyposulphite 
gives the sodium salt of a triaminoanthrachrysone, C ]4 H 7 0 6 N 3 Na 4 . 
Tetranitroanthrachrysone reacts readily with aromatic bases in 
alkaline solution, giving dark dyes from which a homogeneous 
material could not be isolated. 

The probability of the participation of the hydroxy-groups in 
the reactions just described has led to the preparation of 1 : 3 : 5 : 7- 
tetrametkoxydnthraquinone , slender, yellow needles, m. p. 238°, by 
the action of methyl sulphate on anthraehrysone in alkaline 
solution. The ether is transformed readily into 2 ; 4 : 6 : 8 -tetra- 
nitro-1 : 3 : 5 : 7 4etramethoxyantkraquinone, slender yellow needles, 
m. p. 258° (decomp.) after darkening at 220°, which is not affected 
by alcoholic potassium hydroxide solution. It is readily converted 
by aniline and aqueous sodium carbonate solution into 2 : 6 -dinitro- 
4 : 8-dianilino-l : 3 : 5 : 7 4etramethoxyanthraquinone i slender, dark 
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blue needles, which gradually decompose without melting above 
300°. H. W, 

The Carbamides^ of Anthraquinone. M. Batteoay and 
J. Bernhardt ( Chim . et Ind. t 1922, 8, 305—300).—The three 
isomerio dianthraquinonylcarbamides, 1:1', 1:2', and 2 :2' show 
a gradation in properties in which the 1 :2'-isomeride approaches 
more nearly to the 2 :2'- than to the 1 : l'-isomeride. The 1 : 2'- 
and the 2 :2 / -isomerides may be used as vat dyes by preliminary 
reduction in alkaline medium, but under similar conditions the 
1 : l'-isomeride very rapidly undergoes hydrolysis unless the 
temperature is kept below 18—20°, and then the carbamide is 
so little soluble as to render it useless as a dye. If, however, two 
hydroxy-, methoxy-, or benzoylamino-groups are substituted in it 
in positions para to the carbamide-group, then the products are 
no longer sensitive to destruction during reduction, and may be 
used as dyes. ' W. G. 

The Urethanes of Anthraquinone. M. Battegay and J. 
Bernhardt (Chim. et Ind., 1922, 8, 307).—The group NH*C0 2 Et 
exercises a greater auxochrome effect when introduced into the 
anthraquinone molecule than does the group NH-COPh, both in 
the 1- and the 2-derivatives. The 1-urethanes, like the 1 : l'-carb- 
£fcmides, are very sensitive to alkaline reduction, the product under¬ 
going immediate hydrolysis. The introduction of a nitro-, a 
hydroxy-, a methoxy-, or a benzoylamino-group into the para- 
position in the urethanes does not check this hydrolysis as it did 
that of the carbamide (cf. previous abstract). W. G. 

Reduction Products of Hydroxymethylenecamphor. V. 
Coupling of Hydroxylamine with Methylenecamphor. H. 

Rupe and H. Schmid (Helv. Chim . Acta, 1922, 5, 778 — 785). — Re¬ 
action between hydroxylamine and methylenecamphor in alcohol 
takes place between one molecule of the former and two molecules 
of the latter with formation of di - camphomethylhydroxylamine 

(^>CH.CH 2 ) NOH, crystallising in colourless leaflets, m. p. 

109*5—110*5°; its hydrochloride crystallises in fine, white leaflets 
decomposed by hot water; the neutral oxalate (C 22 H 35 0qN) 2 ,C 2 H 2 0 4 
forms white, microscopic leaflets, m. p. 169—169*5°. By stannous 
chloride and hydrochlorio acid, the hydroxylamine derivative is 
reduced to di-camphomethylamine (cf. Rupe and Kussmaul, A., 
1920, i, 622). Di-camphomethylhydroxylamine is readily oxidised 
by cupric acetate in alcoholic solution, but no definite products 
could be isolated. Better results were obtained with ferric chloride, 
and from the product was isolated a compound , CiiH 17 0|N, white, 
microscopic crystals, sintering at 195°, m. p. 208r—210°. Molecular- 
weight determinations by cryoscopic methods indicate a molecular 
weight from twice to four times that represented by the formula. 
Hydroxymethylenecamphor was expected to be present in the 
oxidation product, but was not found. 
vol. cxxn. i. 


oo 
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By the action of thionyl chloride on di-c&mphomethylhydroxyl- 
amine, di-camphomethylchioroamine was obtained, 

(5^> ch-ch 2 )nci, 

a white, crystalline powder, becoming yellow at 135°, m. p. 202 
205° (decomp.). E - H - R - 

The Formulae of Dicyclic Terpenes. Georges Dupont 
( BvU . Soc. chim ., 1922, [iv], 31, 897—909).—A theoretical discussion 
which the author maintains that the usually accepted formulas for 
dicyclic terpenes are based mainly on the products obtained on 
oxidation with permanganate and do not accord with other reactions 
of the hydrocarbons. The suggestion is made that their properties 
are more consistently expressed by the introduction of free valencies 
or oscillating bonds into the formulae : each terpene is dealt with 
from this point of view. On the above hypothesis, the formulae— 
which are compared with the Baeyer benzene formula—should be 
written : 



Pinene. Nopinene. Camphene. Fenchene I. Fenchene II. Sabinene. 


H. J. E. 

Melting Point of Commercial Terpin. Jos£ MarIa 
Clavera (Anal. Fis. Quim ., 1922, 20, 243—246).—The melting 

J oint of freshly crystallised terpin hydrate, determined with rapid 
eating is 118*2°, which is higher than the previously accepted 
value. The anhydrous terpin has m. p. 104*7°. The melting 
point of terpin hydrate is considerably changed by small variations 
in the amount of water of crystallisation present. A curve is 
given showing the initial and final melting points of a series of 
mixtures varying from anhydrous terpin to terpin hydrate. The 
melting point is an untrustworthy criterion of purity. G. W. R. 

The Preparation of Bornylene. Hans Meerwein and Jacob 
Joussen ( Ber ., 1922, 55, [23], 2529—2533).—The elimination of 
hydrogen chloride from bomyl chloride has previously led to the 
isolation of camphene instead of the expected bornylene. Since a 
high temperature (about 230°) is necessary for this process, its course 
can readily be explained in the light of the work of Meerwein and 
van Emster (this vol., ii, 751) according to which the loss of the 
acid is preceded by the transformation of bomyl chloride into 
taobomyl chloride and camphene hydrochloride. The successful 
preparation of bornylene depends therefore on the discovery of 
conditions under which this change does not occur or only takes 
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place very slowly. Preliminary work in this direction has been 
carried out with the more reactive iaobomyl chloride, since the 
transformations occur in the same manner with either substance 
and the results obtained with taobomyl chloride are directly 
applicable to bomyl chloride. 

The rate of decomposition (velocity of transformation) of % 80 - 
bomyl chloride by alkali alkyloxides is found to diminish with in¬ 
creasing concentration of the alkali, with diminution of the water 
content of the mixture and with increase in the molecular weight 
of the alcohol employed. By applying these conditions to bornyl 
chloride, it is found possible to prepare nearly pure bomylene 
(solidifying temperature 108—107° instead of 113° as recorded in 
the literature for the pure material) by the action of a 10% solution 
of potassium amyloxide in amyl alcohol at 230°. The high tem¬ 
perature necessary for the change is remarkable. Under similar 
conditions, bomyl bromide loses hydrogen bromide almost in¬ 
stantaneously at about 190° with the formation of an equally 
pure bomylene. H. W. 

The Constitution of the Terpene Present in the Essential 
Oil from Andropogon Jtvarancusa, Jones. John Lionel 
Simonsen (T., 1922, 121, 2292—2299). 

The Composition of the Essential Oil of Turpentine. 

M. V&zes and G. Dupont ( Chim . et Ind ., 1922, 8, 318—319).— 
Physical constants of the essential oil of Aleppo turpentine (from 
Pinu8 hcdepemis) are given, and it is shown that the composition 
of the fresh oil depends only on the variety of the conifer which 
has produced it. W. G. 

Essential Oils from Myrica Gale, L. M. Schoofs (J. Pharm. 
Belg.y 1921, 3, 769—773; from Chem. Zenlr ., 1922, i, 1340—1341). 
—The following data were obtained for two essential oils obtained 
from Myrica Gale , L., by steam distillation. The first oil, separ¬ 
ating directly from the distillate, has (f 15 0*9068; [a]* —8° 46'; 
n 26 1*4820; acid number, 1*5; saponification number, 17*8; ester 
number, 16*3; acetyl number, 39*2; combined alcohols (C 10 H 18 O)* 
4*4%; ester (linalyl acetate), 5*6%; free alcohols (C 10 H lg O), 
11*106%; iodine number, 168*84. The second oil, extracted 
from the aqueous distillate, has d 15 0*8956; [a] 0 —5° 9'; ft 26 
1*4656; acid number, 1*8; saponification number, 18*19; ester 
number, 16*39; acetyl number, 36*4; combined alcohols (C 10 H 
4*5%; ester (linalyl acetate), 5*73%; free alcohols (C 10 H 
7*06% ; iodine number, 56*70. G. W. 

Isoprene and Caoutchouc. V. The Hydrogenation of 
Caoutchouc and its Constitution. H. Staudinger and J. 
Fritschi (Helv. Chim . Acta , 1922, 5, 785—806).—The hydrogen¬ 
ation of caoutchouc and the decomposition products of the hydro¬ 
genation product were studied to get more evidence regarding 
the constitution of the substance. According to one theory, the 
caoutchouc molecule is composed of aggregations of comparatively 

oo2 
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simple molecules, ring compounds formed from two or more iso- 
prene molecules, held together by partial valencies. According 
to an opposing theory, the whole colloid molecule is formed by 
polymerisation of isoprene molecules in chains of such size that 
the unsaturated character of the molecule is lost. The experi¬ 
mental evidence cannot be reconciled with the first theory, but 
favours the second. The hydrogenation of caoutchouc was accom¬ 
plished by heating it with hydrogen in presence of platinum at 
270° and about 100 atm. Nickel did not promote complete hydro¬ 
genation under these conditions. The hydrogenated product has 
the composition (C 5 H 10 )* and retains the completely colloidal 
character of caoutchouc. It is stable „ towards bromine, but in 
sunlight becomes slowly brominated, the brominated product still 
having the properties of caoutchouc. Were the first theory of the 
constitution of caoutchouc correct, hydrogenation would be expected 
to destroy the partial or residual valencies holding the large mole¬ 
cules together, giving products of simpler constitution. Hydro¬ 
caoutchouc can be regarded as a high molecular paraffin hydro¬ 
carbon with so large a molecule that, in effect, C n H 2n+2 =C n H 2n . 

The distillation of caoutchouc and of the hydrogenated material in 
a high vacuum was studied. The decomposition of caoutchouc is 
less far-reaching in a vacuum than under normal pressure. At a 
pressure of 0*1 to 0*3 mm., distillation takes place between 275° 
and 320°. The products obtained were isoprene, about 3*1%, 
dipentene, about 8*8%, a hydrocarbon, C 15 H 24 , about 4*4%, and 
small quantities of hydrocarbons, C^Haa and C^H^. The com¬ 
pound contains two double bonds, and is probably a hydro¬ 

naphthalene derivative, whilst C 20 H 32 contains three double bonds 
and probably has a long aliphatic side chain. The depolymerisation 
of caoutchouc to form these products can be understood if the 
molecule contains a long chain of the form 
•CH 2 ^ : CH 2 •CMe:CH•CH 2 iCH 2 •CMe:CH•CH 2 iCH a •CMe:CH•CH a i•CH 2 • 
etc., which may split into sections containing 4, 8, 12, etc., carbon 
atoms in a chain, the sections then forming closed ring systems. 
When hydrocaoutchouc is distilled, a higher decomposition tem¬ 
perature, 350—390°, is necessary. The decomposition products 
have the composition (C 6 H 10 )* and in each case have only one 
double bond. The lowest product found was a pentene, b. p. 
30—40°, which appeared to be p-methyl-A a -butylene since it gave 
methylethylketone on oxidation. From the higher boiling frac¬ 
tions were isolated, among others, a hydrocarbon, C 16 H 80 , and, 
as the highest boiling constituent, C^H^. The presence of such 
substances as the last in the decomposition products shows that 
hydrocaoutchouc itself must have an exceedingly high molecular 
weight. It cannot be vulcanised, and this fact supports the view 
that the vulcanisation of caoutchouc is a tolly chemical process 
depending on the ethylene linkings and not an adsorption pheno¬ 
menon. It is shown that in latex the caoutchouc is present in its 
normal molecular form and not in the form of simpler molecules 
which in the coagulation process combine to form caoutchouc. 

E. H. R. 
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Betulin. Heinrich Schulze and Kurt Pieroh (.Ber ., 1922, 
55, [J3], 2332—2346).—An extended investigation of betulin 
indicates that it is a member of a particular class of phytosterol¬ 
like dihydroxy-alcohols. The substance crystallises with one or 
one-half molecular proportion of ethyl alcohol which is very firmly 
retained and has been overlooked by previous workers. The 
empirical formula is C 32 H 52 0 2 or CggH^Og. When heated with 
formic acid, it undergoes a remarkable transformation into alb - 
betulin which appears to be closely related to p-amyrin and lupeol, 
whereas betulin shows great similarity to onocol isolated from 
Ononios spinosa. 

Birch bark is extracted with aqueous ammonia and the dry 
residue is exhaustively treated with boiling alcohol. The bulk of 
the alcohol is removed and the residue is treated with an excess 
of lead acetate and evaporated to dryness. 'The dry mass is 
extracted with boiling benzene from which crude betulin separates. 
It is purified by crystallisation from alcohol from which it separates 
when the solutions are rapidly cooled in slender needles resembling 
asbestos (+2EtOH) or on slow cooling in coarse, lustrous, rhombic 
needles (+EtOH). It has m. p. 251—252°, [a] 1 ,? +19-96° in pyridine 
solution. The diacetate crystallises in coarse, rhombic prisms, 
m. p. 216—217°, [a]!? +21-99° in chloroform solution. Betulin 
is converted by phthalic anhydride into betulin hydrogen phthalate , 
slender, matted needles (from aqueous alcohol, +EtOH or +2H ? 0), 
m. p. (not quite definite) 180—182° (decomp.), fa]!? +24-48° wnen 
dissolved in chloroform; the corresponding silver salt is described. 

Betulin is transformed by boiling formic acid (90—95%) into 
alio betulin formate , coarse, rhombic needles, m. p. 311—312°, 
MB +51-08° in chloroform solution, which is hydrolysed by 
alcoholic potassium hydroxide solution to alio betulin, monoclinic 
or triclinic platelets, m. p. 260—261°, [a]2 +48*25° when dissolved 
in chloroform. Analysis of the substance and its derivatives are 
in agreement with the formula, C 32 H 52 0 2 or C^H^O®, for allo- 
betulin which appears to be isomeric with betulin. It contains 
only one hydroxyl group, the second oxygen atom being in ethereal 
linking. The conversion of betulin into o/Jobetulin is not a specific 
action of formic acid, but appears to depend on the hydrogen-ion con¬ 
centration ; it can also be effected by acetic acid containing a little 
concentrated hydrochloric acid. In comparison with betulin, alb - 
betulin and its derivatives are characterised by their higher melting 
point, smaller solubility, higher specific rotation, and greater 
stability towards chemical reagents, alio Betulin acetate crystallises 
in hexagonal platelets belonging to the rhombic system; it has 
m. p. 277—278°, [a]!J +54-16° in chloroform solution. aKoBetulin 
is converted by benzoic anhydride at 170° into sMobetulin benzoate , 
apparently monoclinic platelets, m. p. 275—276°, [a] l £ +70*26°, 
when dissolved in chloroform, by phthalic anhydride into allo- 
betulin hydrogen phthalate , slender needles, m. p. 260—261° (slight 
gas evolution), [a] 1 ^ +58-20° in chloroform (the silver salt is de¬ 
scribed), and by molten succinic anhydride into allobetulin hydrogen 
succinate , slender, lustrous leaflets, m. p. 265—266°, [a]l$ +48-01°, 
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when dissolved in chloroform (the silver salt was analysed), alio- 
Betulin is oxidised by chromic acid in glacial acetic acid solution 
to oXLobetulone , colourless, rhombic needles, m. p. 230—231°, [«]» 
+84*40° in chloroform [oxime, leaflets, m. p. 286—290° (decomp.) 
when rapidly heated, phenylhydrazone , pale yellow leaflets, m. p. 
223° (decomp.) after softening at 220°]. aZZoBetulin is converted 
by phosphorus pentachloride in the presence of chloroform into 
apoalloietodm, C^H^O or C 3 qH 62 0, lustrous, rhombio needles, 
m. p. 198—200°, [a]}? +74-78* in chloroform solution. OxyeXXo- 
beluiin acetate , CmH^C^Ac or CgoH^OgAc, is prepared by the 
oxidation of aZZobetulin acetate dissolved in glacial acetic acid 
with chromic acid; it crystallises in leaflets which do not melt 
below 360°, [a]{5 +54-34° when dissolved in chloroform. It is 
hydrolysed by alcoholic potassium hydroxide solution to oxyaWo- 
betulin , slender, matted needles which sublime before melting. 

H. W. 

Tannins and Similar Compounds. X. The Tannin of 
the Native Oak. Karl Freudenberg and Erich Vollbrecht 
(Bcr., 1922, 55, [B], 2420—2423).—The tannin of the oak, isolated 
from the fresh leaves by means of the lead salt, is purified from 
free ellagic acid and admixed quercetin glucosides by extraction 
with ethyl acetate in a vacuum. It is accompanied by its own 
condensation products, from which it is freed by fractional pre¬ 
cipitation from its alcoholic solution with ether. It is an amorphous, 
reddish-yellow material, freely soluble in water, alcohol, or acetone. 
It is strongly acidic. It has [a] D about —35°. It contains 23— 
25% of combined ellagic acid, and about 5% of combined dextrose; 
the remainder of the molecule is an amorphous acid, termed 
quercussic acid. Warm, dilute mineral acids cause a more ready 
elimination of dextrose than of ellagic acid, the inactive hydrolytic 
product containing the residue of a compound of ellagic and 
quercussic acids. Continued hydrolysis effects the complete 
removal of ellagic acid. Dilute alkalis remove the whole of the 
ellagic acid in the cold, without, however, separating the dextrose. 
It appears, therefore, that oak tannin is a glucoside of quercussic 
acid which is esterified to a depside with ellagic acid. Acid or 
alkaline hydrolysis of oak tannin results in the considerable destruc¬ 
tion of quercussic acid. Tannase acts very slowly, but gives a 
uniform product which closely resembles the original material in 
physical properties, and is optically inactive and not hydrolysed 
by acid or alkali. Quercussic acid appears to be a bibasic acid of 
molecular weight about 800. 

The degradation of oak tannin by tannase to quercussic acid is 
too tedious for preparative purposes. It is found, however, that, 
under definite conditions, Aspergillus niger grows on the solutions 
and thereby completes the degradation without decomposing the 
quercussic acid. Since, in addition, it is found that the galls of 
Quercus pedunculata contain the same tannin as the leaves, a con¬ 
venient method of preparing quercussic acid is obtained. Treat¬ 
ment of it with molten potassium hydroxide has not led to the 
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isolation of definite products. Phloroglucinol is not formed; its 
isolation by earlier workers from oak tannin is probably attributable 
to the presence of quercetin. H. W. 

Constitution of Elsholtzic Acid. Yasuhiko Asahina and 
Satoru Khwada (J . Pharm. Soc. Japan , 1922, No. 486, 565— 
579; cf. ibid., 1918, No. 431).—For the complete determination 
of the constitution of elsholtzic acid, 2-methylfuran-3-carboxylic 
acid was prepared from dichloroethyl ether, acetoacetic ester, and 
ammonia by Benary’s method (A., 1911, i, 319). It was converted 
into its chloride, brominated, hydrolysed by boiling with water 
and oxidised by means of silver oxide (Hill and Sawyer, A., 1894, 
i, 442), and the bromine atom contained in the nucleus removed 
by warming with ammonium chloride and zinc % dust. The furan- 
2 :3-dicarboxylic acid so obtained, colourless prisms, m. p. 221°, 
was proved to be identical with that obtained from elsholtzic acid. 
The constitution of elsholtzic acid and elsholtzic ketone are therefore, 

respectively, n^‘ CM ®>C-C0 2 H and MjJ‘ CM ®>C-CO-CH a -CHMe 2 . 

Methyl furan-2 : Z-dicarboxylate forms white crystals, m. p. 34°; 
the monoanilide crystallises in light yellowish-brown needles, m. p. 
169—170°; the dianilide was not obtained. The product of the 
hydrolysis mentioned above was bromo-2-hydroxymethylfuran - 
^-carboxylic acid, fine, yellow needles, m. p. 116° ( monoacetate , 
white needles, m. p. 94—95°). From the mother-liquor an oxime 
(impure) was obtained, which was converted into a nitrile, and 
then into furan-2 : 3-dicarboxylic acid. K. K. 


Poly-arylated Vinyl Carbinols and their Derivatives. II. 
Diarylstyryl Carbinols and the Products of their Trans¬ 
formations. Karl Ziegler and Curt Ochs ( Ber ., 1922, 56, 
[J5], 2257—2277; cf. this vol., i, 151).—The recent publications of 
Meyer and Schuster (this vol., i, 540) and Skraup and Freundlich 
(this vol., i, 539) on halochromic phenomena with carbinols has 
caused the authors to give a further account of their work. 


9-Styrylxanthyl chloride hydrochloride (annexed formula) is 
ttpi pl pttpttpl obtained by treating a solution of 9- 

* q # styrylxanthenol in benzene with concen- 

yv yv trated hydrochloric acid. It forms small, 

< y' y' ] 2H O coarse re d crystals or golden leaflets which 

l i, 1 J ’ 2U are stable in a closed vessel, but rapidly 

decompose on exposure to air. Its be- 
u haviour when heated varies greatly with 

the conditions of heating. The corresponding bromide hydro- 


bromide , coarse red crystals, is prepared in an analogous manner. 
The chloride forms an extensive series of double sails with 


the chlorides of the heavy metals such as zinc chloride, mer¬ 
curic chloride, ferric chloride, antimony triohloride, stannous 
chloride, and stannic chloride, of which the zinc compound, 
O al Hi 6 OCl,ZnCl 2 , long, red needles, decomp. 188° after darkening 
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at 100°, and ferric compound, C 21 H 15 OCl,FeClg, carmine-red leaflets 
which gradually melts and decomposes at 160—180° after darken¬ 
ing at 145°, are described in detail. Analogous salts are formed 
from the bromide. The perhaloids, chbride-perchbride, chloride - 
perbromide , and bromide-perbromide, are characterised by the ease 
with which they lose the per-halogen, so that they could not be 
isolated in an analytically pure condition. 9-Styrylmnthenol , 
small, colourless crystals, m. p. 158—159°, is prepared by shaking 
an ethereal solution of the perchlorate or hydrochloride with 
sodium hydroxide or sodium carbonate; if traces of acid vapours 
and elevation of temperature are not scrupulously avoided during 
removal of the ether, di-9-styrylxanthyl ether , a colourless, micro¬ 
crystalline powder, m. p. 172°, is obtained. 9-Styrylxanthenyl 
chloride is converted by cold, absolute ethyl alcohol into 9 -styryl- 
xanthyl ethyl ether , small cubes or short prisms, m. p. 168—169° 
after previous darkening. The action of boiling glacial acetic acid 
on 9-styrylxanthenol, its ethers, or its chloride hydrochloride 
rapidly leads to the formation of a substance y colourless prisms, 
m. p. 241—242°; analyses of the product are in harmony with 

the formula, O^^u^^.'CICHPh, but this simple constitution 

is not in accord with determinations of the molecular weight and 
with the inability of the product to re-form the perchlorate when 
treated with perchloric acid; it is probably to be regarded as a 
polymerised allene derivative. 9-Styrylxanthenyl perchlorate, on 
the other hand, is converted by boiling glacial acetic acid into a 
new stable perchlorate , dark brownish-red leaflets, decomp. 248°, 
which is transformed by boiling alcohol into the xanthene derivative, 
m. p. 241—242° (see above). Attempts to prepare 9-styrylxanthyl 
by the action of phenyl magnesium bromide on 9-styrylxanthenyl 
perchlorate did not lead to the desired result. The reaction takes 
place energetically but without development of a trace of colour. 
The production of diphenyl cannot be established. The product 

appears to be §-phenyl-§-styrylxanthene y 0<CQ 6 ^ 4 ^>CPh*CH,CHPh, 

colourless, microscopic prisms, m. p. 142—143°. (The analogous 
reaction between 9-phenylxanthenyl perchlorate and magnesium 
phenyl bromide appears to yield 9-phenylxanthyl.) 

Di-p-anisylstyryl carbinol , (OMe*C 6 H 4 ) 2 C(OH)'CHICHPh, a 
voluminous, pale yellow powder which has not been caused to 
crystallise, is prepared in the same manner as 9-styrylxanthenol 
(the double salts of di -p -anisylstyrylmethy 1 chloride with ferric 
chloride and antimony trichloride have been prepared). The 
carbinol appears to be stable towards boiling ethyl alcohol con¬ 
taining a little acid; it is transformed by boiling glacial acetic 
acid into a substance , (C^H^Og^, long needles, m. p. 188°, which is 
probably a polymerised allene derivative. 

9-Styryldi-PP'-naphthaxanthenyl perchlorate (this vol., i, 152) 
has now been isolated as a stable, coffee-brown powder which 
darkens at 140°, slowly melts between 140 and 160°, and decom¬ 
poses at 174°. 
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y-Phenyl-ay-di-p-anisylpropane-oL-oiie, 

0Me-C fl H 4 -00-CH 2 -CHPh-C 6 H 4 -0Me, 
colourless crystals, m. p. 89—90°, is prepared by the action of 
magnesium p-anisyl bromide on p-anisyl styryl ketone. 2:4: 4'- 
Trimethoxybenzophenone , colourless needles, m. p. 70—71°, is 
readily obtained from p-anisoyl chloride and resorcinyl dimethyl 
ether by Friedel and Crafts’ reaction. 2 : 2'-Dimethoxybenzhydrol , 
colourless crystals, m. p. 86 — 86 °, is prepared from salicylaldehyde 
methyl ether and magnesium o-anisyl bromide. 

[With G. Bbemeb and F. Thiel.] —Halochromic salts, par¬ 
ticularly perchlorates, can be obtained readily from tetra-arylallyl 
alcohols if the aryl groups are suitably chosen. Thus, di-p-anisyl - 
( $$-diphenylvinyl)methyl perchlorate , m. p. 130—131°, is prepared 
in the same manner as di-p-anisylstyrylmethyl perchlorate from 
P 3 - diphenyl vinyl bromide and di-p-anisyl ketone. Free diphenyl - 
di-p-anisylallyl alcohol is an amorphous substance which appears 
to lose water with great readiness. The perchlorate is rapidly 
transformed by pyridine into pyridine perchlorate and yy-diphenyl- 
(m-di-'p-anisylallene, C(C 6 H 4 *OMe) 2 ICICPh 2 , colourless crystals, m. p. 
102—103°, which is smoothly converted by perchloric acid into 
the original perchlorate. 

9-$$-Diphenylvinylxanthyl perchlorate, O<Cq 6 ^[ 4 ]>C<C 0 ^^^ 2 , 

r 6 d needles, m. p. 166° (decomp.), is obtained smoothly by the 
action of pp-diphenyl vinyl bromide and magnesium on xanthone. 
It is readily hydrolysed to §-$$-diphenylvinylidenexanthene , 

O^Q^^CICICPhjj, m. p. 205—206°, from which the original 

perchforate is easily re-formed. The allene derivative becomes 
isomerised when subjected to the protracted action of boiling 
glacial acetic acid, giving a product , C 27 H 18 0, coarse, colourless 
cubes, m. p. 173—174°. pp -Diphenylvinylxanthyl chloride hydro¬ 
chloride, C 21 H 20 OC1 2 , dark red, very unstable needles, is prepared 
by passing hydrogen chloride into a solution of 9-PP-diphenyl- 
vinylidenexanthene in benzene to which a little acetyl chloride 
has been added. 9 -pp-Diphenylvinylxanthyl perchlorate reacts 
energetically with an ethereal solution of magnesium phenyl 
bromide, giving an intensely green solution from which colourless 

crystals of 9 -$$-diphenylvinylxanthyl, O^Cp^^C'CHIOPhg, 

separate. The substance gives a pale yellow solution in cold 
benzene which becomes dark brown when heated, but returns to 
its original colour when again cooled. It is converted by air into 
the corresponding peroxide . The original green colour of the 
ethereal solution cannot at present be explained; it appears, how¬ 
ever, to be due to a radicle, since it is discharged by contact with 
air. H. W. 


Biscoumaric Acids. A. W. K. de Jong (.Proc . K . Akad . 
Wetensch. Amsterdam, 1922, 25, 176—178).— In a recent com¬ 
munication (A., 1918, i, 303), the author has shown that the product 
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of the action of light on coumarin is not identical with the hydro- 
dicoumarin of Fittig and Dyson (T., 1887, 51, 66). The author 
assumes that the product of illumination is formed from coumarin 
in the same way as a- and P-truxillic acids are formed from normal 
cinnamic acid by the production of a tetramethylene ring between 
the doubly linked carbon atoms of the two molecules. On this 
basis, four different biscoumarins may be formed, two of which 
are represented by each of the formulae I and II. 


(I.) 


0< C fl H 4 -CH.CH~CO > 

TO—ch-ch-c 6 h 4 ^ 


0 



In addition to the biscoumarin of the author and hydrodi- 
coumarin of Fittig and Dyson, a further biscoumarin has been 
isolated by Strom (A., 1904, i, 505), which, since it is formed 
from coumaric acid in the same way as a-truxillic acid from a- 
einnamic acid, the author, in conformity with the names and 
structures assigned to the truxillic acids (A., 1918, i, 172), has 
termed a-biscoumarin, and the acid from which it is derived a-bis- 
coumaric acid. This acid changes into a-biscoumarin at 250° and 
a-biscoumarin melts with decomposition at 318°. Methylation of 
a-biscoumaric acid with methyl sulphate gives the dimethyl ester 
of the dimethyl ether, which crystallises in needles, m. p. 133°, 
and is sparingly soluble in ether. The dimethyl ether, obtained 
by boiling the ester with alkali, melts at 261—262° and when 
heated with acetic anhydride at 210° yields the anhydride of the 
dimethyl ether of y-biscoumaric acid, wliich crystallises in large, 
bright yellow crystals, m. p. 186—187°. The dimethyl ether 
melts at 234°. Heating a-biscoumaric acid with potassium hydr¬ 
oxide yields the acid corresponding with p-cocaic acid, m. p. 212°; 
this acid is named £-biscoumaric acid. The biseoumaric acid of 
the product of illumination of coumarin is termed A-biscoumaric 
acid, and yields a dimethyl ester of the dimethyl ether which 
melts at 112—113°. Heating the dimethyl ether of A-biscoumaric 
acid with acetic anhydride at 210° yields a non-crystallisable 
syrup, which on boiling with alkali yields the dimethyl ether of 
«-biscoumaric acid, m. p. 203°. This transformation shows that 
the coumarin rings of the product of illumination are situated on 
different sides of the tetramethylene ring, and since the two 
coumarin rings are on different sides of the tetramethylene ring 
in a-biscoumarin, it follows that A-biscoumarin has the structure II, 
and by removing a carboxyl group from one side of the tetramethyl¬ 
ene ring to the other, an o-dihydroxy-c-truxillic acid is formed. On 
melting A-biscoumaric acid with potassium hydroxide, 8-biseoumaric 
acid is formed, m. p. 157°. J. F. S. 


Dibenzothianthrendiquinone and Dinaphthathiophendi- 
quinone. (Conversion of the Dithiin Ring into the Thiophen 
Ring.) Kurt Brass and Ludwig K6hler (Ber. t 1922, 55, [2?], 
2543— 2568 ).—An account is given of the more extended examin¬ 
ation of dibenzothianthrendiquinone, C 10 H 4 O 2 <Cg>C 10 H 4 O 2 (cf. 
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Brass and Kdhler, A., 1921, i, 435). The most remarkable pro¬ 
perty of the substance is the readiness with which it is converted 

into dinaphthathiophendiquinone, S^^ 10 ^ 4 ^ 2 , the dithiin being 

transformed into the thiophen ring. 10 4 2 
The preparation of dibenzothianthrendiquinone is most con¬ 
veniently effected by agitating an aqueous suspension of 2 :3-di- 
chloro-a-naphthaquinone (the method of obtaining the latter by 
chlorination of a-naphthaquinone in glacial acetic acid in the 
presence of iodine is described in detail) with the calculated quantity 
of sodium sulphide solution in the absence of air at the atmospheric 
temperature. Reaction occurs in accordance with the equa¬ 
tion 8C 10 H 4 O 2 Cl 2 +12Na 2 S+3H 2 O=2NaSH-fNa 2 S 2 O 3 +16NaCl+ 

4C 10 H 4 O 2 <Cg^>C 10 H 4 (OH)*ONa. The green monosodium salt of 

the quinhydrone’is separated and treated with dilute nitric acid 
or chromic acid, whereby it is converted into the blue quinhydrone, 
which is oxidised further in the boiling solution to the quinone. 
Alternatively, an alkaline suspension of 2 : 3-dichloro-a-naphtha¬ 
quinone is treated with hydrogen sulphide; in this case, reduction 
proceeds to the quinol stage, and the product is then oxidised as 
just described. The product has m. p. 302° (decomp.) after incipient 
decomposition at 280°, dinaphthathiophendiquinone being pro¬ 
duced. A similar decomposition occurs slowly in the presence of 
boiling nitrobenzene. 1 : l^Dihydroxydibenzothianthrenquinone , 

Q 

Ci 0 H 4 O 2 < Cg^ > Ci 0 H 4 (OH) 2 , is obtained by the action of dilute acid 

on the green sodium salt described above. It crystallises in dark 
blue needles which are stable when dry, but readily oxidised to 
the quinone when moist. In consequence of atmospheric oxid¬ 
ation, it melts at 302° (m. p. of diquinone) when heated in an open 
capillary tube. Only one of its hydroxyl groups is capable of salt 
formation (the monosodium salt is described above). Both hydroxyl 
groups are readily acylated by acetyl or benzoyl chloride in the 
presence of pyridine, giving, respectively, 5 : 14 -diacetoxydibenzo- 
thianthrenquinone , dark, olive-green crystals with a red reflex, 
m. p. (indefinite) 265—268°, and 5 : \4t-dibenzoyloxydibenzothianthren - 
quinone , red rodlets or leaflets with a green reflex, m. p. (indefinite) 
290°. 5:7: 12 : 14 -Tetrahydroxydibenzothianthren, 

C 10 H 4 (OH) 2 <|>C 10 H 4 (OH) 2 , 

is obtained in colourless crystals by the action of carbon dioxide 
on a solution of its sodium salt in water; it is decidedly unstable 
and readily oxidised to the blue quinol. It forms a colourless 
methyl ether. Its acyl compounds are also colourless; 5 :14- 
dihydroxy -7 : 12-diacetoxydibenzothianthren has m. p. about 262° 
after previous decomposition, whereas 5:7:12 : 14 -tetra-acetoxy- 
dtbenzothianthren crystallises in needles, m. p. (indefinite) 300— 
340°, and 6:7:12: li-tetrabenzoyloxydibenzothianthren forms rhombic 
plates, m. p. (indefinite) about 360°. 

Dibenzothianthrendiquinone is quantitatively converted by a 

oo*2 
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mixture of nitric acid {d 1*52) and water into dibenzothianthren• 
diquinone sulphoxide , C 10 H 4 O 2 <gQ>C 10 H 4 O 2 , yellow, hygro¬ 
scopic needles. It is stable at the atmospheric temperature, but 
with rise in temperature exhibits a marked tendency to lose the 
sulphoxide sulphur atom and form the thiophen ring. It is 
reduced by hydrogen bromide to dibenzothianthrendiquinone, in 
which respect it differs from other sulphoxides. Hydrogen chloride 
acts similarly but more slowly. Zinc dust and glacial acetic acid 
or hydrogen iodide and glacial acetic acid convert it into the blue 
quinhydrone; since dibenzothianthrendiquinone is not formed 
during the process, it follows that the reduction of the keto-group 
precedes the loss of oxygen from the sulphonic group. Dinaphtha - 
thiophendiquinone is most conveniently prepared (with intermediate 
formation of the sulphoxide) by gradually heating dibenzothi¬ 
anthrendiquinone with fuming nitric acid (d 1-52). It crystallises 
in very stable, yellow needles, m. p. 278°; it sublimes at a higher 
temperature. It is reduced by stannous chloride in the presence 
of glacial acetic acid to 5 : Y&-dihydroxydinaphthathiophen-§ : 11- 
C H (Din 

quinone , S<C 1 :10 XJ 4 L , dark green needles, m. p. (indefinite) 

GioH 4 0 2 

about 265°, which yields a monoacetatCy blue rodlcts or plates, m. p. 
(indefinite) about 290°, and a diacetate , pale red needles, m. p. 
(indefinite) 254°. 5:6:11: 13 - Tctrahydroxydi naphthathiophen is 

prepared by the reduction of dinaphthathiophendiquinone by 
hydrogen iodide in hot glacial acetic acid solution; it forms pale 
green needles which readily undergo oxidation; the corresponding 
tetra-aceiate forms pale yellow plates, m. p. (indefinite) 271 
(deoomp.), whereas the tetrabenzoate crystallises in pale yellow, 
prismatic aggregates, m. p. about 330° (deeomp.). H. W. 

The Preparation of Histidine from Blood. S. Demjanovski 
(Z. physiol . Client., 1922, 122, 93—97).—Details are given of a 
method by which a yield of 90 grams of crude histidine dihydro¬ 
chloride may be obtained from 8J litres of defibrinated blood. The 
hydrolysis is carried out in an autoclave with hydrochloric acid, 
at \\ atmospheres pressure. W. 0. K. 

Strychnos Alkaloids. XXXIII. The Degradation of 
Cacotheline by Bromine. Hermann Leuchs, Hans Mildbrand, 
and W. Robert Leuchs (Ber., 1922, 55, [JS], 2403—2415).—The 
degradation of cacotheline by bromine has been investigated 
previously by Hanssen (A., 1887, 505), who obtained a product 
which, on account of its behaviour towards sodium hydroxide, 
and of the formation of a mono-silver salt, be regarded as a mono- 
carboxylic acid. To this substance the empirical formula, 
^19^-22 0 6 N 2 ,2H 2 0, is now assigned and the presence in it of two 
carboxyl groups is established, one of which is neutralised in the 
compound by the basic nitrogen atom. Four of the oxygen atoms 
are thus present in the carboxyl groups, whilst the fifth and sixth 
atoms are present in the acid amide and secondary alcoholic groups 
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of brucine, since the presence of aidehydic or ketonic groups could 
not be detected. One of the nitrogen atoms is present in the 
acid amide group, whilst the second is a basic, tertiary atom which 
enables the formation of quaternary ammonium salts and betaines. 
The probable course of the oxidative process is indicated by the 
annexed scheme. The new acid belongs thus to the maleic acid 
po tt typ 6 * and al- 

2 \p_R 2 *H/fYFn 

NO,*Cx Vi- Rirnvrvm — * n aT1 hvdride of 


C— 7 Ri:H(OH) 

HCx /C\/(H0)C:0 CO^/^ UU it has not yet 

oo nh JM; 

presence of the double bond is established by the ready addition 
of two, but not more, atomic proportions of hydrogen. A remark¬ 
able point in the scheme outlined above is that the residue R 2 
must contain two more atoms of hydrogen than R 1 , and that these 
can only be added as the result of an unusual reaction. In this 
connexion, it is recalled that cacotheline undergoes autoreduction 
in boiling aqueous solutions with production of a violet dihydro¬ 
derivative. 


™ ^/C-N-CO 
COJEK 


anhydride of 


An aqueous solution of cacotheline, treated with hydrobromic 
acid and six atomic proportions of bromine, is heated on the water- 
bath and finally boiled until a clear solution is obtained, from 
which a yellow substance separates on cooling; this is purified by 
repeated treatment of its boiling aqueous solution with animal 
charcoal and precipitation with hydrobromic acid, whereby the 
hydrobromide, C 19 H 22 0 6 N 2 ,HBr,2H 2 0, is obtained in colourless 
prisms or rectangular leaflets. The latter can be converted into 
the acid, C 19 H 22 0 6 N 2 , by boiling with lead oxide or silver carbonate 
in poor yield;" decomposition is effected preferably with iV-alkali 
hydroxide in boiling solution and evaporation of the solution until 
copious crystallisation has occurred in the boiling liquid. In this 
manner, the dihydrate is obtained as oblique prisms or four- or 
six-sided plates which dissolve in 26—27 parts of boiling water. 
Crystallisation from an ice-cold solution gives a hexahydrate , 
slender needles, which dissolve freely in warm water. The acid 
(as sodium salt) has [a]]} —37*0° in aqueous solution. The silver 
salt, Ci 9 H 21 0 6 N 2 Ag, the hydrochloride , C 19 H^OgN 2 ,HCl, needles 
and prisms, the hydrogen sulphate , C 19 H 22 0 6 N 2 ,H 2 S0 4 , and the 
nitrate , [a]5> —30*0° in aqueous solution, are described. The 
action of a methyl alcoholic solution of methyl iodide on the 
silver salt leads to the formation of the methylbetaine of the acid, 
C^H^OgNg, colourless prisms, [a]g —5*6° in aqueous solution, 
and a sparingly soluble product which is probably either an isomeric 
betaine or the acid, C 19 H 22 0 6 N 2 ; it gives a sparingly soluble 
nitrate which has [a]g —30*8° in water, agreeing in this respect 
with the nitrate of the acid, from which, however, it differs in its 
water content. Treatment of the betaine with aqueous hydriodio 
acid gives the methiodide of the acid, pale 

yellow needles or prisms. 

The monomethyl ester hydrochloride , C2oH 24 0 6 N 2 ,HC1, slender, 
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colourless needles, is prepared by the action of methyl alcoholic 
hydrogen chloride on the acid at 20°, The corresponding free 
ester could not be caused to crystallise, whereas the methiodide 
forms pale yellow, oblique prisms. More drastic treatment of the 
acid with methyl-alcoholic hydrogen chloride gives the dimethyl 
ester hydrochloride , C 21 H 28 0 6 N 2 ,HC1, coarse, rectangular prisms; 
the free ester crystallises in prisms, the methiodide in colourless, 
thick, hexagonal plates. 

An aqueous solution of the hydrobromide of the acid, C^H^OaNj,, 
is reduced by sodium amalgam; the resultant acid , however, 
cannot be caused to crystallise, and is isolated as its methyl ester, 
C2iH 2 g0 6 N 2 , colourless prisms, m. p. 143—147° (decomp.) after 
softening at 138°, m. p. about 132—135° in a vacuum. The pre¬ 
paration of the methyl ester nitrate , C 21 H 2 g0 6 N 2 ,HN0 8 , coarse 
prisms, hydrochloride , rectangular prisms or leaflets, and methiodide > 
small prisms or long, rectangular plates, is described. The ester 
hydrochloride is hydrolysed by 12A-hydrochloric acid to the 
corresponding acid hydrochloride , C 19 H 24 0 6 N 2 ,IiCl,3H 2 0, quadratic 
leaflets. 

If the solution obtained by the oxidation of cacotkeline with 
bromine is saturated with sulphur dioxide and preserved at 0°, 
crystals are deposited which evolve sulphur dioxide when boiled 
with water; these are converted by boiling 2A v -hydrobromic acid 
solution into the hydrobromide , C 17 H 26 0 3 N«Br 2 ,HBr, colourless, 
hexagonal plates. The corresponding nitrate , 7^2o^3^2Br 2 ,HN 0 3 , 
crystallises in rectangular leaflets or prisms. The free base is a 
granular powder which is decomposed by boiling water with 
re-formation of the hydrobromide. H. W. 

Pyrroles and Hydroxypyrroles. Hans Fischer and Mari¬ 
anne Herrmann (Z. physiol . Chem ., 1922, 122, 1—25).— The 
following pyrrole compounds have been prepared as being related 
or analogous to certain derivatives of bilirubin. 

Ethyl 2-hydroxy-5-methylpyrrole-4-carboxylate, prepared from 
a-methyl-(3-acetylsuccinic acid ( phenylhydrazone , colourless crystals, 
m. p. 85°), forms a diacetyl derivative on boiling with acetic anhydride 
containing a trace of sulphuric acid, almost colourless needles, 
m. p. 220° (decomp.). Ethyl 2-hydroxy-3 : 5-dimethylpyrrole-4- 
carboxylate, which yields a colourless monoacetyl derivative, 
m. p. 118°, is reduced by hydrogen iodide and acetic acid, yielding 
practically all its nitrogen as ammonia, and so resembling bilirubic 
acid. 

The nitro-derivative of ethyl 2-hydroxy-5-methylpyrrole-4-carb- 
oxylate on reduction with zinc dust yields ethyl %-amino-2-hydroxy- 
5-methylpyrrole4-carboxylate, colourless prisms, m. p. 244°. 

Ethyl 3-hydroxy-5-methylpyrrole-4-carboxylate condenses with 
benzaldehyde in presence of a small quantity of potassium hydrogen 
sulphate to yield ethyl S-hydroxy-Q-benyzlidene-b-methylpyrrole-^carb- 
oxylate , glistening, yellow needles, m. p. 228°; with p-dimethylamino- 
benzaldehyde to yield ethyl 3 - hydroxy-2-p-dimethylami :iobe nzylidene- 
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5-methylpyrrdeA-carboxylate , ochre-yellow needles, m. p. 214°; with 
acetic anhydride there is formed a monoacetyl derivative, colourless 
needles, m. p. 123°, and with benzoyl chloride in pyridine a tarry 
mass, from which has been isolated rhombohedral, colourless 
crystals, m. p. 127°. Similarly with diazobenzene chloride, a 
yellow dye is formed, Ci 4 H 16 0 3 N 3 , yellow scales, m. p. 240°; with 
diazotised p-dichloroaniline, a similar compound, long, yellow 
needles, aggregated in bundles, m. p. 265°, is formed; and analogous 
compounds are obtained from p-nitroaniline and diazobenzene- 
sulphonic acid. 

o-Nitrophenyl chloromercaptan condenses in benzene solution with 
ethyl 2 :4-dimethylpyrrole-3-carboxylate to yield ethyl 5-o-nitro- 
phenylthid-2 : 4-dimethylpyrrole-3-carboxylate, yellow octahedra, m. p. 
191—192°. Similarly, from ethyl 2 : 5-dimethylpyrrole-3-carboxyl- 
ate is obtained ethyl ^-o-nitrophenylthiol -2 : 5-dimethylpyrrde-3-carb- 
oxylate , fine, yellow prisms, m. p. 189°; from 3-aeetyl-2 : 4-dimethyl- 
pyrrole, 5-o-nitrophenylthid-3-acetyl-2 : 4-dimethylpyrrde , greenish- 
yellow crystals, m. p. 252°; from 2 :4-dimethyl-5-aeetylpyrrole, 
3-o-nitrophenylthiol-5-acetyl-2 : 4 -dimethylpyrrole, a green compound, 
m. p. 217—218°; and from £ : 3 : 5-trimethylpyrrole, 4-o -nitro- 
phenylthiol-2 : 3 : 5-trimethylpyrrole. No definite compound could 
be isolated from the action of o-nitrophenyl chloromercaptan on 
bilirubin, the haematoporphyrin from urine or faeces, or mesohaemato- 
porphyrin, whilst it does not react with ethyl 1-phenyl-2 :5-dimethyl- 
pyrrole-3-carboxylate or ethyl 3-acetyl-2 : 4-dimethylpyrrole-5-carb- 
oxylate. 

Ethyl 2 : 4-dimethylpyrrole-3-carboxylate condenses in dry ether 
with sulphur monochloride to yield ethyl 5-disulphido-bis-2 :4- 
dimethylpyrrole-3-carboxylate , fine, pale yellow prisms, m. p. 195°, 
and with sulphur dichloride to yield ethyl 5-svlphido-bi8-2 :4- 
dimethylpyrrole-3-carboxylate, almost colourless, long needles, m. p. 
197°, and also the monosulphide. Similarly, from ethyl 2 :5- 
dimethylpyiTole-3-carboxylate is obtained ethyl 4 :4- sulphidobis-2 :5- 
dimethylpyrrde-3-carboxylate , pale yellow leaflets, m. p. 272°, and 
impure ethyl 4 : 4' -sulphido-bis -2 : o-dimethylpyrrole-3-mrboxylaie ; 
whilst from 5-acetyl-2 : 4-dimethylpyrrole, only bis-5-acetyl-2 : 4- 
dimethylpyrrole-3'-disulphide, small prisms, m. p. 317°, could be 
obtained W. O. K. 

Pyrroles. III. Ketones, Ketonic Acid Esters, and 
Ketonic Acid Nitriles of Substituted Pyrroles. Hans 
Fischer, Karl Schneller, and Werner Zerweck (J3er., 1922, 
55, [jB], 2390—2403).—The Gattermann synthesis of aldehydes 
with hydrocyanic acid and the Hoesch synthesis of ketones have 
been applied to a series of substituted pyrroles. In many cases, 
reaction proceeds very smoothly. The nitriles used include aceto¬ 
nitrile, benzonitrile, mono-, di-, and tri-chloroacetonitriles, cyanogen, 
malonitrile, ethyl cyanoacetate, and ethyl cyanoformate. With 
dinitriles, only a one-sided condensation is achieved. Chloro- 
acetonitrile promises to be particularly useful on account of its 
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great reactivity and the readiness with which the halogen atom in 
the new compound is replaced by other groups. It appears likely 
to be useful in the examination of the products of the degradation 
of blood and bile pigments. 

Ethyl 5-acetyl-2 :4-dimethylpyrrole-3-carboxylate, m. p. 142°, 
is obtained by passing a slow current of dry hydrogen chloride 
into a mixture of ethyl 2 :4-dimethylpyrrole-3-carboxylate and 
acetonitrile dissolved in anhydrous ether and subsequent decom¬ 
position of the imine hydrochloride primarily formed (orange- 
coloured crystals, m. p. 240°), with warm water. Ethyl 5-benzoyl - 
2 : &-dimethylpyrrole-3-carboxylate> colourless needles, m. p. 108°, 
and the intermediate imine hydrochloride , lemon-yellow needles, 
m. p. 232°, are prepared similarly. Chloroacetonitrile and ethyl 
2 :4-dimethylpyrrole-3-carboxylate give an imine hydrochloride , 
m. p. 110°, -and ethyl 5-chloroacetyl-2 : 4-dimethylpyrrole-3-carb- 

oxylate, , colourless needles, m. p. 187°, 

CMe-OC0 2 Et 

( phenylhydrazone , yellow needles, m. p. 164°). The chloro-com- 
pound is converted by a solution of dimethylamine in absolute 
alcohol into ethyl 5-dimethylaminoa^etyl-2 : 4-dimethylpyrrole-3-carb- 
oxylate 9 colourless crystals, m. p. 95°. Ethyl 2 : 4-dimethylpyrrole- 
3-carboxylate condenses with ethyl cyanoacetate in the usual 
manner giving an imine hydrochloride and ethyl 3-carbethoxy-2 :4- 
dimethylpyrrole-5-acetate , colourless needles, m. p. 145°. Cyanogen 
condenses with ethyl 2:4-dimethylpyrrole-3-carboxylate with 
the formation of 3 -carbethoxy-2 : 4-dimethylpyrrole-5-glyoxylonitrile , 

CN). CMe silvery leaflets, m. p. 165°, but does not 
(JMe-C'UL^Et 

appear to react under similar conditions with 3-acetyl-2 : 4-dimethyl- 
pyrrole, or with ethyl 2 :5-dimethylpyrrole-3-carboxylate; a 
crystalline substance could not be obtained from 2:4-dimethyl- 
pyrrole. j Ethyl 5-cyanoacetyl-2 : 4-dimethylpyrrole-S-carboxylate , al¬ 
most colourless needles, m. p. 234°, is prepared from ethyl 2 :4- 
dimethylpyrrole-3-carboxylate and malononitrile or from ethyl 
5-chloroacetyl-2 : 4-dimethylpyrrole-3-carboxylate and potassium 
cyanide. 

Ethyl 2 : 5-dimethylpyrrole-3-carboxylate and chloroacetonitrile 
give an imine hydrochloride , coarse, pale yellow needles, which is 
converted by cold water into ethyl ±-chloroacetyl-2 : 5-dimethyl - 
pyrrole-Z-carboxylate , colourless crystals, m. p. 130°. 2:4: 5-Tri- 
methylpyrrole is transformed in a similar manner into 3 -chloro- 
acetyl-2 : 4 : 5-trimethylpyrrole , colourless crystals, m. p. 193°, which 
is. transformed by potassium cyanide into 3-cyanoacetyl-2 : 4 : 5- 
trimethylpyrrole , colourless crystals, m. p. 178°. 

Ethyl cyanoformate transforms ethyl 2:4-dimethylpyrrole-3- 
carboxylate into ethyl Z-carbethoxy-2 : 4-dimethylpyrrole-5-glyoxylate , 

NH< "CMe==~^0 2 Et’ dark yeUow crystal8 ’ m> 82-5 °> 
Which is readily hydrolysed by aqueous sodium hydroxide to the 
corresponding acid, m. p. 192° (decomp.). When treated similarly, 
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ethyl 2 :5-dimethylpyrrole-3-carboxylate gives an (mine hydro * 
chloride , and ethyl 3-carbethoxy-2 : S-dimethylpyrroleA-glyoxylate, 

N H<CM e =C-CO*C° 2 Et colour i ess needles, m. p. 102°; 3- 
^CMe—C-COjEt ’ > V > 

acetyl-2 :4-dimethylpyrrole yields an imine hydrochloride , coarse 
needles, and ethyl Z-acetyl-2 : 4:-dimethylpyrrole-5-glyoxylate , colour¬ 
less crystals, m. p. 120°, which is readily hydrolysed to the corre¬ 
sponding acid , pale yellow crystals, m. p. 178° (decomp.). 

[With Max Schubert.]—A mixture of crude hsemopyrrole and 
chloroacetonitrile dissolved in ether is converted by dry hydrogen 
chloride into an imine hydrochloride which is transformed by hot 
water into a chloroacetyl derivative, C 10 H 14 ONC1, pale pink needles, 
m. p. 127°; the latter is converted by hydriodie and glacial acetic 
acids into haemopyrrole [2 :3-dimethyl-4-ethylpyrrole] identified 
as the picrate, m. p. 121°. % H. W. 

41 Graphites " from Pyrrole and from Thiophen. R. Ciusa 
( Oazzetta , 1922, 52, ii, 130—131).—Following Ciamician and Ciusa’s 
supposition (A., 1921, i, 329) that the existence of saturated com¬ 
plexes, C 6 , C 4 HN, and C 4 S, is possible, the author pointed out 
(Atti R . Accad. Lincei , 1921, [v], 30, i, 468) that such complexes 
should exhibit a marked tendency to polymerise to graphite from 
benzene and to the compounds (C 4 HN)„ and (C 4 S) n , which might 
be termed graphites from pyrrole and thiophen, respectively. It is 
now found that tetra-iodopyrrole yields at 150—200° the com¬ 
pound (C 4 HNT) 2 n, and at an incipient red heat the compound 
(C 4 HN) n , which forms black, graphitic scales and may be regarded 
as graphite from pyrrole. Similarly, when heated to incipient 
redness in a current of inert gas, tetra-iodothiophen gives the 
graphitic compound (C 4 S) n . An analogous compound was obtained 
by Pauly (A., 1913, i, 1311) from tetra-iodoglyoxaline. With each 
of these tetra-iodo-derivatives, three iodine atoms are expelled 
simultaneously at a comparatively low temperature, whilst the 
fourth atom is eliminated in a succeeding phase at a higher tem¬ 
perature. Further, tetra-iodofuran , m. p. 145°, begins to lose 
iodine at 160° and decomposes at 262°, leaving a black residue 
similar to the other “ graphites.” T. H. P. 

The 4-Piperidone Ring. L. Ruzicka and C. F. Seidel 
(Helv. Chim. Acta , 1922, 5, 715—720).—If the polymerisation of 
4-piperidone is due to reaction between the keto- and the imino- 
groups, replacement of the hydrogen of the latter group by another 
radicle should prevent it. Such a substituted piperidone was 
prepared as follows. Ethyl '-nitrilotripropionate (A., 1921, i, 

53), N(CH 2 *CH 2 *C0 2 Et) 3 , wets condensed in benzene solution with 
sodium ethoxide and from the product was prepared ethyl 4-keto- 
piperidinepropionate , a viscous, colourless oil, b. p. 100—110 o /0*5mm. 
This ester can be distilled unchanged in a vacuum and does not 
polymerise. By reduction with hydrogen and platinum black in 
acetic acid solution, it gave ethyl 4-hydroxypiperidinepropionate , 
b. p. 125°/0*5 mm., benzoate , m. p. 195°. 

An attempt was made to prepare the compound in the pyrrolidine 
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series analogous to 4-piperidone. By condensing ethyl (3-iodo- 
propionate with ethyl glycine, the ethyl iminoacetatepropionate, 
C0 2 Et-CH 2 -NH-CH 2 -CH 2 -C0 2 Et, was obtained, b. p. 100—105°/0*1 
mm. This was condensed by means of sodium, as in the preparation 
of 4-piperidone (loc. cit .), but, although the reaction appeared to 
proceed normally, pure products could not be isolated. Similarly, 
the condensation of the benzoyl derivative (b. p. 170—180°/0*3 mm.) 
gave no result. On the other hand, condensation of ethyl benzoyl- 
pp'-iminodipropionate with sodium went normally and from the 
product was prepared the previously described dibenzylidene-4- 
piperidone (loc. cit.). E. H. R. 

Preparation of Dialkylamides of Nicotinic Acid. Society 
of Chemical Industry in Basle (Brit. Pat. 184625).—Dialkyl¬ 
amides of nicotinic acid are prepared by the interaction of a haloid 
or ester of the acid and a dialkylamine (cf. this vol., i, 860). Thus 
nicotinodipropylamide is obtained by heating nicotinyl chloride 
with dipropylamine hydrochloride at 180°. It is a yellow oil, 
b. p. 184°/17 mm. Similarly, the piperidide of nicotinic acid is 
obtained as a viscid oil, b. p. 310°, by heating the acid bromide 
with piperidine hydrobromide. G. F. M. 


New Isomerism in the Isatin Series. V. Gustav Heller 
(Ber.y 1922, 55, [J5], 2681—2697).—Previous investigations in the 
isatin series have shown that, in addition to the lactam form, 

C 6 H 4 <^^>CO, which is common to isatin and its substitution 

products, the lactim form, C 6 H 4 <CS^^C*OH, has an independent 
existence in the case of 5 : 7-dimethylisatin, and that the third 
(isatole) form, C 6 H 4 < §™> CO, is obtainable in several instances. 


The problems of the series are further complicated by the formation 
of a fourth form of unknown constitution which is characterised 
by its high melting point and insolubility in alkali and of bimolecular 
isatins (isatoids) which are at present known only as their O-alkyl 
ethers. The present communication is mainly devoted to a 
description of dihalogenated isatins. 

The course of the action of benzoyl chloride on isatin silver salts, 
in so far as isomerides of the isatins are concerned, is characterised 
by the primary production of the lactim form which only remains 
in a stable condition in the case of 5 : 7-dimethylisatin; with isatin, 
5-chloro-, 5-bromo-, 5 : 7-dichloro-, and 4:5: 7-trimethyl-isatin, 
the action proceeds further to the isatole, and with 5 : 7-dibromo- 
isatin, 4-chloro-5-bromoisatin, and to a less extent with 5 : 7- 
dichloroisatin, to its final stage, thereby producing the form which 
is insoluble in alkali. Dimethylisatin lactim can be converted by 
alkali into the isatole, which, like dichloro- and trimethyl-isatole, 
is transformed into the fourth variety by recrystallisation from 
glacial acetic acid. This treatment does not have the same effect 
with the simplest isatole, and, in t his case, the “ insoluble ” isomeride 
is yet unknown. 
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[With Walter Benade and Otto Hochmuth.] —5 : 7-Dibromo- 
isatin is readily converted by warm sodium carbonate solution into 
sodium dibromoisatoate ; the corresponding acid , m. p. 248— 
249°, gives a somewhat sparingly soluble bisulphite compound. 
5 : l-Dibromoisatin silver , a greyish-violet substance, prepared by the 
action of a hot aqueous silver acetate solution on 5 : 7-dibromoisatin 
dissolved in hot alcohol, is transformed by benzoyl chloride in the 
presence of benzene mainly into 5: 7-dibromo-N-benzoylisatoic 
acid , aggregates of needles, m. p. 207—208° (decomp.); in addition, 
a small quantity of the fourth dibromoisatin ) slender needles, m. p. 
above 300°, is obtained. 5 : l-Dibromo-N-benzoylisatin is prepared 
by the action of acetic anhydride on dibromobenzoylisatoic acid; 
it forms coarse, yellow crystals, m. p. 161—162°. 5 : 7-Dibromo - 
N -acetylisatin, yellow plates, m. p. 133°, is prepared by the action 
of acetyl chloride on the corresponding silver salt in the presence 
of benzene; it is converted by dilute sodium hydroxide solution 
into 5 : 7 -dibromo-N-acetylisatoic acid , colourless needles, m. p. 204°. 
5 : 7-Dibromoisatin silver is transformed by methyl iodide in the 
presence of benzene into the corresponding lactim ether , red crystals, 
m. p. 164—165°, which could not be converted smoothly into an 
isatoid. It is transformed by phenylhydrazine in the presence of 
light petroleum into 5 : 7 -dibixmnoisatin- ct-phenylhydrazone, dark red 
needles, m. p. 218° (decomp.), and by aniline into a mixture of 
5 : 7-dibromoisatin-aL-anilide, short brown rods, m. p. 189°, and 
5:7 -dibromoisatinanil, pale blue needles, m. p. 174—175°; the 
di-anil , CaoH^NgBrg, dark red needles, m. p. 235—237°, is prepared 
by the further action of aniline on the anilide. 5 : 7 -Dibromoisatin- 
dianil silver , a blue precipitate, is prepared by the action of silver 
acetate on an alcoholic solution of the di-anil. The salt is par¬ 
ticularly remarkable because it does not contain oxygen, and its 
formation is precisely analogous to salt formation with oxygenated 
isatins. The sodium and potassium salts of 5 : 7-dibromoisatin are 
described; the compounds are much more stable than the corre¬ 
sponding isatin derivatives. 

4-Chioro-5-bromoisatin silver /a bluish-grey salt, is mainly converted 
by benzoyl chloride in the presence of benzene into 4-chloro-S- 
bromo-N-benzoylisatin , coarse, yellow crystals, m. p. 196°, which is 
converted by warm dilute alkali into 4:-chloro -5 -bromo- N -benzoylisatoic 
acid , m. p. 186°. A dark-coloured, non-crystalline substance which 
does not dissolve in alkali is also produced in small amount; it 
probably belongs to the fourth series of isatin isomerides. Treat¬ 
ment of the silver salt with methyl iodide in the presence of benzene 
causes the slow formation of the corresponding O -methyl ether , 
m. p. (indefinite) 173°, which could not be obtained in the pure 
condition. It is converted by phenylhydrazine into 4 -chloro-5- 
bromoisatin-2-phenylhydrazone , slender, dark red needles, m. p. 235° 
(decomp.), and by aniline into the corresponding anilide i m. p. 
276—277° (decomp.). 

5 : 7 -Dichloroisatin silver is converted by acetyl chloride in 
the presence of benzene into 5 : 7 -dichloro-'N-acetylisatoic acid t 
prisms, m. p. 204° (decomp.), which is transformed by acetic 
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anhydride into 6:7-dichloroisatin. The silver salt is converted 
by benzoyl chloride mainly into 5 : 1-dichloro-N-benzoylisatoic acid , 
NHBz*C fl H 2 ^ 2 , ^ 0 , C 0 2 H, colourless needles, m. p. 215° (decomp.). 
In addition to the primary product of the change, 6 : 1-dichloro-W- 

benzoylisatin, C 6 H 2 C1 2 <C^ Z >C0, yellow plates, m. p. 146°, is 

formed in very small quantity; it is obtained readily by the 
action of acetic anhydride on 5 : 1-dichloro-N-benzoylisatoic acid . 
5 : 1-Dichloroisatole, m. p. 205° (slight decomp.), is also produced; 
its properties are similar to those of the simplest isatoles in that 
it does not give the indophenin reaction, does not combine with 
phenylhydrazine, and dissolves in dilute sodium hydroxide solution 
to a carmine red solution which yields dichloroisatin on addition of 
mineral acids. 5:7-Dichloroisatole is unstable in solutions in 
organic media and is transformed by recrystallisation from glacial 
acetic acid into 5 : 7 -dichloroisatin IV, red crystals, m. p. 313°. 
5 : 1-Dichloroisatin methyl ether, red prisms, m. p. 158°, is prepared 
in the usual manner from the silver salt and methyl iodide (this 
reaction does not appear to be influenced by the presence of sub¬ 
stituents); it is very stable towards light. The corresponding 
a -phenylhydrazone crystallises in dark red needles, m. p. 217—218° 
(decomp.). The lactim ether is converted with relative ease by 
acetic anhydride into tetrachloromethylisatoid, m. p. 127°, followed 
by re-solidification at about 180° and re-melting at about 222°, 
which is transformed by hydrogen bromide and glacial acetic acid 
into dichloroisatin. 

Re-examination of the action of benzoyl chloride on 5 : 7-dimethyl- 
isatin silver has shown that N-benzoyl-5 : 1 -dimethylisatoic acid, 
colourless tetrahedra, m. p. 208° (decomp.), is produced during 
the action. 5 : 7 -Dimethylisatin O -methyl ether, dark red prisms, 
m. p. 140—141° [ aL-phenylliydrazone , redrodlets, m. p. 234° (deoomp.)] 
is very stable towards light; it is converted by acetic anhydride 
or boiling toluene into 5 : 7-dimethylisatoid, red, crystalline plates, 
m. p. 237° (previously described as dimethylisatin-II methyl ether). 

7-Methylisatin dissolved in alcohol does not give a normal silver 
salt with silver acetate; the product when heated with acetyl 
chloride or benzoyl chloride in the presence of benzene regenerates 
methylisatin. In other respects, the compound exhibits little 
activity, the only readily preparable derivative being N -acetyl-1 - 
methylisatin , yellow platelets, m. p. 163°, which is converted by 
alkali into i^-acetyl-7-methylisatoic acid, m. p. 175°. H. W. 

Keto-anils. IV. Reduction Products of Keto- anils . E. 

Knoevenagel (Ber., 1922, 55, [B], 2309—2321; cf. this vol., 
i, 750, 751).—The reduction of acetoneanil with sodium and 
alcohol leads to the formation of 2:2:3: 3-tetramethylindoline, 
in accordance with the scheme : 

2NPh:CMe 2 +H 2 -> NHPh-CMe 2 -CMe 2 -iraPh 

C 6 H 4<§Me”> CMe 2+ NH 2 Ph - 
Acetone-p-tolil and acetone-a-naphthil behave similarly; the latter 
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case is of particular interest, since the intermediate compound can 
be isolated. 

Acetoneanil is reduced by sodium and boiling ethyl alcohol to 
2:2:3: 3-tetramethylindoline , a colourless, crystalline substance, 
m. p. 39*5°. The base dissolves readily in cold dilute acetic acid, 
but does not yield a carbonate. It is stable towards hydrogen 
chloride at 240—280°, and towards mercuric acetate at 150°. It 
readily reduces alkaline potassium permanganate solution. It 
gives a hydrochloride , m. p. 201—207° (decomp.), a picrate , m. p. 
74°, and an acetyl derivative, m. p. 83°. It is converted by mole¬ 
cular quantities of sodium nitrite and hydrochloric acid into the 
m‘£roso-derivative, m. p. 44*5°, which is readily isomerised by 
hydrochloric acid to 5-nitroso-2 : 2 : 3 : 3-tetramethylindoline hydro - 
chloride, unstable, green crystals, m. p. (indefinite) 170° (decomp.). 
Attempts to reduce acetoneanil electrolytically at a lead cathode 
were unsuccessful. 

Acetone-p-tolil is reduced by sodium and ethyl alcohol or, less 
advantageously, by zinc and hydrochloric acid (20%) to p-toluidine 
and 2 : 2 : 3 : 3 : 5-pentamethylindoline, a yellow liquid which does 
not solidify after prolonged preservation in a freezing mixture. 
The hydrochloride , m. p. 201—205° (decomp.), acetyl derivative, 
a pale yellow substance, m. p. 51°, b. p. 165—167°/14—15 mm., 
m/roso-compound, pale brown crystals, m. p. 48-5°, picrate , a 
reddish-brown salt, m. p. 144°, and oxalate are described. 

Acetone-x-naphthil, a viscous, yellow liquid, b. p. 200—203°/12 
mm., which could not be caused to crystallise, is prepared by heating 
a mixture of acetone and a-naphthylamine with a little iodine. 
It is hydrolysed by boiling hydrochloric acid (20%). The cor¬ 
responding hydrogen oxalate , m. p. 167-5°, and picrate , slender, pale 
yellow needles, m. p. 210°, are described. It is reduced by sodium 
and ethyl alcohol at a temperature not exceeding 105° to acetone - 
ax-tetrahydro-cn-naphthil, a greenish-yellow liquid which darkens 
gradually on exposure to air, b. p. 193—196°/14—15 mm. It 
does not form a carbonate. The corresponding hydrochloride 
forms coarse crystals, m. p. 199° (acetone-a-naphthil hydrochloride 
crystallises in slender, matted needles, m. p. 215°, after darkening 
and incipient decomposition at 180°); the hydrogen oxalate , colour¬ 
less needles, m. p. 152—153°, and the picrate , yellowish-brown 
crystals, m. p. 175—185° (decomp.), are' described. The tetra- 
hydronaphthil is hydrolysed by boiling hydrochloric acid (20%) 
to acetone and ar-tetrahydro-a-naphthylamine. Reduction of 
acetone-a-naphthil at a higher temperature (see above), either 
with sodium and ethyl alcohol under increased pressure or with 
sodium and amyl alcohol, leads to the formation of 2 :2 :3 : 3- 
tetramethyl-ax-tetrahydro-cL-naphthindoline , a pale yellow liquid which 
is stable towards light; the colourless hydrogen oxalate, m. p. 183°, 
and the picrate, m. p. (indefinite) 163° alter darkening at 150°, 
are described. H. W. 


The Quaternary Salts of Quinaldinic Acid. William Hobson 
Mills and Frances Mary Hamer (T., 1922, 121, 2008—2014). 
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Doebner's Reaction. IV. R. Ciusa (Gazzetta, 1922, S2, 
ii, 43—48; of. A., 1915, i, 894, 895; 1921, i, 195).—2-Phenyltetra- 
hydro-p-naphthacinchonic acid, now obtained in larger quantity, 
crystallises in white scales, m. p. 226°, and, like its methyl ester, 
m. p. 134°, and its salts, gives solutions exhibiting slight blue 
fluorescence; the alkali metal salts are oily and the silver and 
lead salts of abnormal constitution. On prolonged boiling with 
alcohol, the acid yields phenyl-( 3 -naphthaquinoline, m. p. 188°, 
together with other compounds not identified. This reaction is 
similar to that observed by Simon and Mauguin (A., 1907, i, 725; 
1908, i, 296), who found that when dihydro-2 -phenyl-p-naphtha- 
quinoline-3:4-dicarboxylic acid is heated in alkaline solution, 
2 -phenyl-p-naphthacinchonic acid and 2 -phenyl-p-naphthaquinoline 
are formed; as already shown, the dihydro-acid loses a carboxyl group 
from the p-position and then oxidises itself to 2 -phenyl-p-naphtha- 
cinchonic acid, with simultaneous formation of the tetrahydro- 
genated acid, which is transformed into the corresponding non- 
hydrogenated base on boiling. 

The action of benzylidene-a-naphthylamine on ethyl oxalacetate 
(cf. Simon and Mauguin, loc. cit.) yields : (1) 2 -Phenyl-P-naphtha- 
quinoline-3 : 4-dicarboxylic acid, m. p. 152°; Simon and Mauguin 
gave m. p. 162°. (2) A dimeridc of bcnzylidene-p-naphthylamine 

which crystallises in colourless needles, m. p. 200 °, yields benz- 
aldehyde (2 mols.) and P-naphthylamine (2 mols.) when hydrolysed 
0 U ^_CHPh ky means of dilute sulphuric acid, and may be 

10 7 I Y represented provisionally by the annexed formula. 

O i 0 H 7 *N CHPh ( 3 ) Ethyl 2-phenyl-p-naphthaquinoline-3 : 4-di- 
carboxylate, already described by Simon and Mauguin (loc. cit.). 

ct-Pyrrylcinchonic acid , C 14 H 10 O 2 N 2 , prepared by condensation 
of 2 -acetylpyrrole with isatin in presence of potassium hydroxide, 
crystallises in small, yellow needles, and blackens without melting 
at 310°; its sodium salt (+2JH 2 0) was analysed. 

oi-Furylcinchonic acid , C 14 H 9 0 3 N, similarly prepared from 2 -acetyl- 
furan and isatin, forms yellow needles, m. p. 149°. T. H. P. 

Preparation and Mechanism of Formation of Phenanthr- 
oxazine. B. Foresti ( Gazzetta , 1922, 52, ii, 90—96; cf. this vol., 
ii, 524).—In the preparation of 9-amino- 10 -hydroxyphenanthrene 
by the reduction of phenanthraquinonc monoxime in alcoholic 
solution by means of hydrogen sulphide, sulphur and impure 
phenanthroxazine are precipitated, the aminohydroxyphenanthrene 
undergoing condensation at the boiling point of the alcohol. This 
condensation takes place more rapidly and yields a purer product 
if a suspension of the hydrochloride of the base in nitrobenzene or 
naphthalene is boiled for a few minutes; if a solvent having a 
lower boiling point, such as xylene, is used, the reaction occurs 
more slowly and yields a mixture of phenanthroxazine and phen- 
anthrazine. These results indicate that, in the formation of 
phenanthroxazine by the action of phenylhydrazine on phenanthra- 
quinone (Bamberger and Grob, A., 1901, i, 280), the latter is 
first reduced to phenanthraquinol, which is transformed by the 
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action of ammonia into 9-amino-10-hydroxyphenantlirene, this 
then undergoing condensation to phenanthroxazine with elimination 
of water and ammonia : 


2?6H 4 -CO 2 C 6 H 4 -C-OH 

c 6 h 4 -co 0 6 h 4 -ooh 


2 Y 6 ; 


,h 4 -c;-oh 


6 h 4 -c-nh 2 


C 6 H 4 *C—O—C-CuH, 


1 0 * n ii 1°' 

c 6 h 4 -c-nh-c-c 6 h ( 


6 AA 4 


The action of aqueous ammonia on dihydroxyphenanthrene 
(Schmidt and Lumpp, A., 1910, i, 312; ii, 450; Foresti, this vol., 
ii, 524) yields first 9-amino-10-hydroxyphenanthrene, which gives 
(1) phenanthroxazine, and (2) diaminophenanthrene, which readily 
condenses to phenanthrazine. T. H. P. 


Sulphonium Bases Derived from Thiodiphenylamine and 
Analogous Substances. F. Kehrmann and Jean Henri 
Hard el ( Ber ., 1922, 55, [B], 2346—2359; cf. A., 1918, i, 308, and 
previous abstracts).—The formation of sulphonium salts from 
aromatic sulphides containing a cyclic sulphur atom has been 
examined. 

Thiodiphenylamine is obtained conveniently and in 82% yield 
by heating a mixture of diphenylamine and sulphur with a trace 
of iodine at 170°. It unites with methyl sulphate at 80° to yield 

the salt, NH<CQ 6 ^ 4 ^>SMe*0*S0 3 Me, which is converted into the 

corresponding perchlorate, C 13 H 12 NSC10 4 , a crystalline powder 
which is very unstable towards fight. It is converted by sodium 

n tt 

hydroxide solution into the colourless base , NH^nVr^SMe-OH, 

LgXl 4 

which readily loses water and passes into the anhydride , 

N< C 6 H 4>SMc ’ 

an unstable, yellow substance which is reconverted by carbon 
dioxide into the colourless carbonate of the sulphonium type. 
NS -1J im ethyllhiodiphe nylamin esv Iphonium perchlorate , 

NMe<Q 6 g 4 > SMc*C10 4 , 

colourless, thin prisms, is prepared in an analogous manner from 
methylthiodiphenylamine. The corresponding free base is colour¬ 
less and soluble in water; it does not yield an anhydride, but is 
decomposed in hot solution into methyl alcohol and the methylated 
original material. 

Thiophenyl-p-naphthylamine, sulphur-yellow needles, m. p. 178°, 
is obtained in 80% yield by heating phenyl-P-naphthylamine and 
sulphur with iodine at 200°/12—15 mm. It is converted in the 
usual manner into S-mcthylthiophenyl-fi-naphthylaminesulphonium 

n n . 

perchlorate , NH<Cp 6 ^>SMe*C10 4 , colourless, lustrous needles (the 
u 10 ri6 

corresponding yellow picrate and colourless ferrocyanide are de¬ 
scribed). It is transformed by sodium hydroxide into a yellow 
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base which could not be obtained in a homogeneous condition, 
but appears to be an anhydride. NS -Dimethylthiophenyl-$- 
naphlhytaminesulphonium perchlorate is a colourless, crystalline 
powder which is not affected by cold sodium hydroxide solution, 
but is decomposed by warm alkali into methylthiophenyl- (3-naph- 
thylamine. S-MethyUhiophenyl-oL-naphthylaminesulphoriium per¬ 
chlorate is decomposed by sodium carbonate solution with separ¬ 
ation of a yellow anhydride. Attempts to obtain a A-methylated 
thiophenyl-a-naphthylamino were unsuccessful. 

Thiodi-p-naphthylamine, pale yellow needles, m. p. 233°, is 
readily prepared in 85% yield by heating a mixture of di-p-naph- 
thylamine and sulphur with a little iodine at 180—200°. It is 
transformed in the usual manner into S-methylthiodi-^-naphthyl - 

aminesulphonium perchlorate , NH<Cp 10 ?? 6 ^ > SMe‘ClO 4 , a colourless, 

Wo^-g 

crystalline powder (the corresponding chloride , colourless leaflets, 
platinichloride , and picrate are described). The 
/\ salts are converted by sodium hydroxide solution 
I SMe | I i n to the corresponding anhydride (annexed 
formula), pale orange-coloured needles, m. p. 
I I I 160—165° (partial decomp.), which is reconverted 

\/V\/ by acids (including carbon dioxide) into colour- 
^ less sulphonium salts. NS- Dirnethylthiodi-fi- 

n rr 

naphihylaminesulphonium perchlorate , NMe<Cp 10 w 6 J>SMe*ClO 4 , 

colourless crystals, is not decomposed by cold sodium hydroxide 
solution, but is converted by the hot reagent into A-methylthiodi- 
P-naphthylamine. 

Thiodi-a-naphthylamine is obtained in 60—70% yield by heating 
a mixture of di-a-naphthylamine, sulphur, and a little iodine at 


/ 


. ^ N 
\/\/ 


w\ 

SMe 


n 

/\/ 


155—180°, and is conveniently purified through 
the black, crystalline picrate. It is trans¬ 
formed in the usual manner into S -methylthiodi- 
a-naphthylaminesulphonium perchlorate y a colour¬ 
less, crystalline powder from which the corre¬ 
sponding anhydride (annexed formula), golden- 
yellow needles, m. p. 141°, is obtained. The 
latter substance is relatively stable towards dry air, but readily 
absorbs acid vapours with formation of colourless sulphonium salts. 

H. W. 


1 : l'-Dialkyltetrahydro-4 : 4'-dipyridyls. Bruno Emmert 
and Otto Varenkamp (Ber. f 1922, 55, [B], 2322—2326; cf. A., 
1920, i, 331 ; this vol., i, 680). —The recent observations of Dimroth 
and Frister (this vol., i, 678), that 1 : F-diacetyltetrahydro-4 :4'- 
dipyridyl and 4 :4'-dipyridyl react in acetic anhydride solution to 
form pyridine and diacetyldihydrodipyridyl, render it probable 

i.1_1 n_J 1 1 1* " I 1 ITT V .IT . / 1 • 

y 4:4 -di- 
in accord- 


4.V/AXU ttUU UiUW UJ J.U-U.1J U.X i iuyi, XUilUOi 11/ 

that dialkyltetrahydrodipyridyls could be converted by 
pyridyldialkyliodides into 1 : 1'-dialkyldihydrodipyridyls i 


ance with tho scheme: RN<^j^>CH-CH<^g:^g>NR+ 


'CHICHv 
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I (E)N<gg:™> C .0<gg:gi>N ( E)I->2I(K)N<™;^ > CH + 

^is is shown in the instance 

of dibenzyltetrahydro-4 : 4'-dipyridyl and 4 : 4'-dipyridyl dibenzyl 
iodide to be the case; benzylpyridinium iodide is produced, but 
the second product is a meriquinonoid substance formed by the 
union of molecular proportions of dibenzyldihydrodipyridyl and 
dipyridyl dibenzyl iodide. 

1 : r-Dibenzyltetrahydro-4 : 4'-dipyridyl is conveniently prepared 
by the addition of sodium amalgam to a solution of benzylpyr¬ 
idinium chloride in water covered with a layer of ether in an atmo¬ 
sphere of hydrogen. When dissolved in ethyl alcohol and gradually 
treated wfth an aqueous solution of dipyridyl dibenziodide in an 
atmosphere of hydrogen, it gives benzylpyridinium iodide and the 
quinhydrone, C^H^N^L, a dark violet powder, m. p. 180—185°, 
when rapidly heated, which is relatively stable towards air and dis¬ 
solves in alcohol, aniline, pyridine, or acetic anhydride with the 
formation of dark blue solutions which become brown on exposure 
to air. It is prepared more conveniently, but in a less pure con¬ 
dition, by the action of a large excess of sodium amalgam on an 
aqueous solution of dipyridyl dibenzyl iodide. H. W. 

Formaldehyde Derivatives of 2 : 5-Diketopiperazine. Emile 
Cherbuliez and Emanuel Feer (Ilelv. Chim. Acta , 1922, 5, 678 — 
687).—Protein substances are known to form compounds with 
formaldehyde, and it is suggested that combination takes place 
at the N -substituted amido-groups characteristic of these sub¬ 
stances. To test this hypothesis, experiments have been made 
with 2 : 5-diketopiperazine, which is the simplest derivative of an 
a-amino-acid containing nitrogen only in the form of a substi¬ 
tuted acid amide. 2 : 5-Diketopiperazine readily combines with 
formaldehyde to give 2 : 5-diketo- 1 : 4 -di-hydroxymethylpiperazine, 
small, colourless prisms, m. p. 178° (decomp.). It is a relatively 
stable substance forming a neutral aqueous solution, but dissolving 
more readily, without decomposition, in aqueous alkali. Its 
constitution is established by the preparation from it of the known 
2 : 5-diketo-l : 4-dibenzylpiperazine. It can be methylated with 
methyl sulphate to form 2 : 5-diketo-l : 4-di-methoxy methyl-2 : 5- 
piperazine , colourless spangles, m. p. 99—100°, which is perfectly 
stable in aqueous solution. Benzoylation is best carried out with 
benzoic anhydride in pyridine; 2 : 5-diketo-l : 4:-di-benzoylmethyl- 
piperazine forms brilliant spangles, m. p. 182°. With piperidine, 
diketodi-hydroxymethylpiperazine condenses to give 2 : 5-diketo- 
1 : 4 -di-piperidinomethylpiperazine, long prisms, m. p. 156—167°, 
readily hydrolysed by hot water to diketopiperazine, formaldehyde, 
and piperidine. 

By the action of phosphorus pentaehloride on the diketodi- 
hydroxymethylpiperazine, 2 : 5-diketo-l : ^-di-chloromethylpiperazine 
is formed, m. p. about 162° (decomp.). The chlorine atoms of this 
compound are extraordinarily reactive, in consequence of which 
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derivatives are formed with the greatest ease. The compound is 
decomposed by water with regeneration of the di-hydroxymethyl- 
compound, whilst with alcohols the alkoxy-derivatives are formed; 
2 : 5-diketo- 1 : 4 -diethoxymethylpiperazine forms rhombic crystals, 
m. p. 92—93°. By the Friedel-Crafts’ reaction with benzene, it 
gives 2 : 5-diketo-1 : 4-dibenzylpiperazine, and when heated alone 
with naphthalene, or with the addition of a little copper, at 150— 
160°, it condenses to form 2 : 5-diketo- 1 : 4- di-naphthylmethylpiper - 
azine > a white, crystalline powder, m. p. 189—192°. With p-naph- 
thol, the dichloro-compound readily condenses, giving 2 : 5-diketo- 
1 :4-di-(p-hydroxy-a-naphthylmethyl)piperazine, a crystalline 
powder, m. p. 285—286°; the dibenzoyl derivative forms fine 
needles, m. p. 267—268°. E. H. R. 

• 

Preparation of Aromatic Selenium Compounds. Farb- 
werke vorm. Meister, Lucius, & BrIjning (D.R.-P. 348906 
and 350376; from Chem. Zentr. t 1922, iv, 46).—An earlier patent 
(A., 1918, i, 218) is modified by using selenic acid instead of selenium 
or selenium dioxide and by substituting other solvents for sulphuric 
acid or working in the absence of solvents. The compound obtained 
from o-nitrophenol and selenic acid in the presence of sulphuric 
acid, is a yellow powder containing 16% of selenium, and exploding* 
on heating. Antipyrine gives with selenic acid a compound con¬ 
taining 17% of selenium; it forms small crystals, m. p. about 
238°, with discoloration. By the action of selenious oxide on 
^-nitroantipyrine in formic acid solution, di-p-nitroantipyryl selenide 
is obtained; it forms yellow crystals, m. p. about 260° (decomp.). 
Di-p-tolylantipyryl selenide , (C 12 H 13 ON 2 ) 2 Se, prepared from jp-tolyl- 
antipyrine and selenious acid in alcoholic solution, forms colourless 
crystal, m. p. about 255° (decomp.). The compound obtained by 
the action oi selenious acid on resorcinol in aqueous solution is a 
brown powder. G. W. R. 

Preparation of Water-soluble Compounds of Diethyl- 
barbituric Acid and its Homologues. Johann A. Wolfing 
(D.R.-P. 345361; from Chem. Zentr., 1922, ii, 1080—1081).— 
Solutions of diethylbarbituric acid or its homologues are treated 
with the theoretical amount of calcium hydroxide, magnesium 
hydroxide, or freshly precipitated calcium carbonate, if necessary 
with heating, and after filtration, if required, evaporated to dryness 
in a vacuum. The calcium salt and the magnesium salt of diethyl 
barbituric acid are mentioned, and also the calcium salt and the 
magnesium salt of phenylethylbarbituric acid. The products have 
therapeutical uses and form stable mixtures with alkaline earth 
salts of o-acetoxybenzoic acid. G. W. R. 

3-Hydroxy-2-phenylindazole. Gustav Heller (Ber., 1922, 
55, [B], 2680).—In reply to von Auwers and Hiittenes (this vol., 
i, 682), the author maintains the individuality of the isomeric form 
of 3*hydroxy-2-phenylindazole described by him (A., 1917, i, 219). 

H. W. * 
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The Interaction of Aniline and Acraldehyde. Frederick 
George Mann (T., 1922, 121, 2178—2182). 

Dithiocarbazinic Acid. II. Sima M. Losanitch (Olas. Acad . 
Sri. Belgrade, 1922, 103, 1—9).—In a previous communication 
(T., 1921, 119, 763), it was shown that the dithiocarbazinates 
decompose slowly when heated in aqueous or alcoholic solution, 
yielding hydrogen sulphide, ammonium sulphide, ammonia (or 
an amine), sulphur, and a white, crystalline product of acid reaction. 
This decomposition yields in the beginning hydrogen sulphide, 
semithiocarbazide, and thiocarbazide. Subsequently, the products 
of the first decomposition interact with the dithiocarbazinate and 
form ammonia and thiodisemithiocarbazide, 

NH 2 -NH-CS-S-CS-NH-NH 2 . 

The latter product then suffers transformation* into the white, 
crystalline acid product mentioned in the first communication. 
For this compound the author suggests the constitution 

S[C(SH)IN*NH 2 ], or S(C<^>NH 3 ) 2 , whilst Busch, who obtained 

it previously, regarded it as a derivative of thiodiazole of the formula 

]?‘*><>SH,N 2 H 4 ( cf - A > 1894 > i» 625; 1899, i, 825). 

It forms colourless needles and plates, decomp, about 170°, m. p. 
225°, and is soluble in water, less so in alcohol. With methyl iodide, 
it yields a dimethyl ester, colourless crystals, m. p. 136—137°. It 
also forms a mono-, di-, and poly-sulphide. The disulphide has 
been already described by Ziegele (A., 1899, i, 827). The mom- 
sulphide is formed if the aqueous or alcoholic solution of the acid 
is boiled; it crystallises in yellow needles, m. p. 178° (decomp.), and 
forms salts with bases. The salts of the alkalis and ammonium are 
soluble in water; those of the heavy metals insoluble. The ammon¬ 
ium salt yields with methyl iodide the monosulphide methyl ester, 
a white substance, soluble in alcohol; m. p. 71°. The polysulphide , 
(C 4 H 4 N 4 87 ), is formed together with the disulphide by the method 
employed by Ziegele (loc. cit.) ; it is insoluble even in boiling 
alcohol, forms yellow crystals, m. p. 186°, and is not identical with 
the polysulphide (C 2 H 2 N 2 S 3 ) described by Ziegele. S. S. M. 

The Cyanine Dyes. VI. Dyes containing a Quinoline 
and a Benzothiazole Nucleus. The Thiofsocyanines. 

Walter Theodore Karl Braunholtz and William Hobson 
Mills (T., 1922, 121, 2004—2008). 

Formation of Triphenylpararosaniline Hydrochoride from 
Diphenylamine and Chloralammonia. Riki Horiuchi (Mem. 
Coil. Sri. Kyoto, 1921, 5, 1 —7).—The small yield of triphenyl¬ 
pararosaniline hydrochloride obtained by heating diphenylamine 
and chloralammonia directly at 130°, is greatly increased by main¬ 
taining the temperature at 100 ° for some time prior to heating 
at 130°. The author has investigated the reaction of diphenyl¬ 
amine with various compounds containing CC1 3 and CHO groups, 
respectively, and concludes that compounds containing the former 
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group are alone concerned in the formation of diphenylamine-blue, 
the chlorine atoms being replaced by the phenyl; group, and the 
resulting product reacting with part of the hydrogen chloride 
produced. J. S. G. T. 

Preparation of New Triarylmethane Colonring Matters. 

British Dyestuffs Corporation, Ltd., Arthur George Green, 
Kenneth Herbert Saunders, and Stanley Charles Bate 
(Brit. Pat. 185612).—New triarylmethane dyes containing an 
hydroxyalkyl group attached to nitrogen are obtained by con¬ 
densing Michler’s ketone or Michler’s hydrol with an arylhydroxy- 
alkylamine, an aryldihydroxyalkylamine, an arylalkylhydroxyalkyl- 
amine, or an arylaralkylhydroxyalkylamine, and, where the hydrol 
is used, oxidising the leuco-compound first produced to the dyestuff 
in the usual way. For example, tetramethylethanoltriaminodi - 
2 )henylnaphthylca rbinol hydrochloride , 

(NMe 2 -C 6 H 4 ) 2 C:C 10 H 6 :N(C 2 H 4 -OH),HCl, 
is obtained by adding 23 parts of a-naphthylethanolamine to 
the product of the action of 20 parts of phosphorus oxychloride 
un 30 parts of tetramethyldiaminodiphenyl ketone in presence of 
toluene as diluent. The dye crystallises on cooling in green crystals, 
which have the same properties as Victoria-Blue-It except that 
the solubility is much superior. Tetramethyldielhanoltriamino- 
triphenylcarbinol hydrochloride , 

(NMe 2 *C«H 4 ) 2 C:C 6 H 4 # NCl(C 2 H 4 *OH) 2 , 
prepared from Michler’s hydrol and diethanohmiline, and sub¬ 
sequent oxidation of the resulting leuco-comj^ound with lead 
peroxide, is a coppery powder which dyes tanned cotton bright 
purple shades. Other shades of purple are obtained by substituting 
for the diethanolaniline other hydroxyalkylarylamines such as 
ethanolaniline, diethanol-o-toluidine, etc. G. F. M. 


The Structure of the Compounds Obtained by the Oxid¬ 
ation of the Additive Products of p-Naphthylamine and Azo¬ 
esters. Otto Diels and Harald Wackermann (J5er., 1922, 
55, [B], 2443—2450). —The additive compound of p-naphthyl- 


-vt ^C0 2 Et 

7^NH-C0 2 Et 


\/\t 


N< C0 2 Et 

7^N-C0 2 Et 


\/\ 


N-OH 


amine and ethyl azodi- 
carboxylate (annexed 
formula I) has been 
observed to be con- 



/\/ 

(II.) 


verted by oxidation into 
a yellow compound to 
which the formula II 


has been assigned (cf. A., 1921, i, 280). The correctness of the 
second formula is established by a series of experiments starting 
from the corresponding methyl ester. 

The compound C 10 H $ <C^|Q^j^!>N*CO 2 Me, brownish-yellow 

prisms, m. p. 117° (decomp.), is prepared by the addition of 
hydrogen peroxide to a hot solution of the additive compound of 
P-naphthylamine and methyl azodicarboxylate in glacial acetic 
acid. The presence in it of a mobile hydrogen atom is established 
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by the formation of an additive compound , C 18 H 18 0 8 N 4 , m. p. 138°, 
with carbethoxycarbimide and by its conversion by potassium 
ethoxide and benzyl chloride into the benzyl derivative, 

c io H 8<N(0<?^Ph) > N- C0 2 Me, 

colourless crystals, m. p. 187°. Cautious treatment of the product 
of the oxidation of the methyl or ethyl ester with dilute alkali 
hydroxide solution causes hydrolysis, loss of carbon dioxide, and 

formation of the acid , C 10 H 6 <C^^jjP>N*CO 2 H, pale yellow needles, 

m. p. 128°; the alternative formula, C 10 H 6 <C^|q 2 2 ^^NH> is 

excluded since the acid does not immediately lose water and carbon 
dioxide with the formation of 1 : 2-azimidonaphthalene. The latter 
substance, m. p. 178—179°, is, however, produced when the acid 
is treated with methylamine (40%). 

A similar conclusion is drawn from an attempt to obtain the 
methyl ether of the oxidation product by means of diazomethane; 
normal methylation appears to take place in the first instance, but 
the methyl ether is unstable, immediately losing carbon dioxide 
and, presumably, dimethyl ether with consequent formation of 

methyl a$-aziminonct phthalenecarboxylate, c 10 h 6 <@J>n, 

pate, reddish-brown prisms, m. p. 132—133°; the identity of the 
latter compound is established by its production from azimino- 
naphthalene and methyl chloroformate in the presence of benzene 
and pyridine. H. W. 


Addition of Azoimide at Contiguous Double Linkings. 
VIII. 5-Anilino-l-phenyltetrazole and the Azide of Dithio- 
carbamic Acid. E. Oliveri-MandalA ( Qazzetta , 1922, 52, 
ii, 139—144; cf. A., 1913, i, 961).—The action of azoimide 
on carbodiphenyldi-imide yields 5-anilino-l-phenyltetrazole, 
<N*NPh 

, which forms slender, white, acicular crystals, 

N.C*NHPh 


m. p. 162°, and yields an acetyl compound, m. p. 87°, and a silver 
derivative, C 13 H 10 N 6 Ag. This compound, which is undoubtedly 
formed byway of the azide, NPh:C:NPh+N 3 H -»• NPh:C(N 8 )-NHPh 
->C 13 HjjNg, is identical with that obtained by Busch and Bauer 
(A., 1900, i, 414) by the action of nitrous acid on aminodiphenyl- 
guanidine and regarded by these authors as phenyliminophenyl- 

dihydrotetrazole, ; from its mode of preparation, its 

JNH’C.NPh 


marked stability towards concentrated solutions of acids and bases, 
and its formation of an acetyl derivative, the compound must, 
however, be regarded as a tetrazole derivative, although it is not 
improbable that in the formation of salts it may undergo trans¬ 
formation into the phenyliminophenyltetrazolone. When heated 
above its melting point, 5-anilino-l-phenyltetrazole decomposes, 
yielding carbylamine, azoimide, and 1-phenyltetrazole, m. p. 65° 
(Freund and Paradies, A., 1901, i, 770; Oliveri-Mandala and 



L 1070 


ABSTRACTS OF CHEMICAL PAPERS. 


Alagna, A., 1911, i, 243), the last resulting from the interaction of 
the phenylcarbylamine and azoimide. 

Azoimide combines also with carbon disulphide giving an 
explosive compound, which corresponds in behaviour with the 
azides of thiocarbamic acids and has probably the structure, 
SH>CS*N ? . It forms a sodium salt, CNgS^a, and when heated 
gently with dilute hydrochloric acid decomposes losing two atoms 

of nitrogen and one atom of sulphur, SH*CS*N 8 —> ^.^OSH —► 

HS*C:N, and, if concentrated solutions are used, yields the insoluble, 
yellow compound, C 2 H 2 N 2 S 3 , obtained on decomposition of aqueous 
thiocyanic acid solutions. Some of the salts of the explosive azide 
were prepared by Sommer (A., 1916, ii, 29). 

The above results, together with those published in the author’s 
previous papers, show (1) that with carbylamines, ketens, esters 
of isocyanic and thiocyanic acids, carbodiphenyldi-imide and carbon 
disulphide, which contain two contiguous double linkings, azoimide 
readily unites, the triazo-group becoming attached always to the 
carbon atom and the hydrogen to the nitrogen atom; that, in the 
first two cases, integral addition of the azoimide molecule at the 
double linking may result in the formation of tetrazole derivatives. 
(2) That the unsaturated groupings, •NIC(N a ) # and ICIC(N S )% 
undergo rapid isomerisation to the corresponding heterocyclic 

compounds, N<C^J V and N<C^ The only known compound 

of this type with which isomerisation of the triazo-group does not 
occur is vinylazoimide (Forster and Newman, T., 1910, 97, 2670), 
which does not undergo isomeric change to iso triazole. On 

account of the ease with which the three nitrogen atoms, even when 
forming part of a nucleus, are eliminated as azoimide, the compound 
described by Thiele and Ingle (A., 1896, i, 107) as tetrazylazoimide 
must be regarded as composed of two tetrazole nuclei 
j^N*N (annexed formula). (3) That diphenylcarbodi-imide 
JN*C reacts more readily than phenylcarbimide with 
azoimide. This is in accordance with the observ¬ 
ations of Staudinger and Meyer (A., 1920, i, 228), who 
found that replacement of the carbonyl group in NPhICIO by 
ICINPh causes marked increase in the reactivity. T. H. P. 

The Influence of Hydrogen-ion Concentration on the 
Solubility of Uric Acid. A. Jung (Helv. Chim. Acta , 1922, 5, 
688—702).—Experiments were made to determine whether slight 
changes in the degree of acidity in the neighbourhood of the neutral 
point, such as can be obtained by the use of buffer systems, have 
any influence on the solubility of uric acid. It is found that 
the influence is considerable. The solubility is lowest with low 
Pu values, that is, in acetate mixtures, and highest in phosphate 
and borate mixtures. It rises from 0*69 gram per litre at p n 7*09 
to 1*54 grams per litre at p u 7*6, and continues to rise rapidly 
above this p n value. It appears probable that the character of 
the anion in the buffer salt has a chemical influence; complex 
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salts may be formed, for instance, between the uric acid and borates 
or phosphates. In the case of all solutions having a p H value higher 
than 7*6, when the saturated solution was kept for fourteen days 
almost the whole of the uric acid was precipitated. This precipitate 
may be a complex salt or may be sodium biurate precipitated 
through decomposition of a complex compound. Uric acid is 
completely precipitated from solution by animal charcoal, and 
since at the same time there is generally a slight fall in the p H value 
of the solution, it appears that uric acid salts are adsorbed by the 
charcoal. E. H. R. 

Preparation of Carboxylic Acids of the Purine Series. 

E. Merck, Otto Wolfes, and Erich Kornick (D.R.-P. 352980; 
from Chem . Zentr ., 1922, iv, 160—161).—Salts of mono- or di- 
alkylated xanthines are treated with salts of monohalogenated 
aliphatic carboxylic acids. By heating sodium theobromine in 
aqueous alkaline solution with monochloroacetic acid, theobromine -1- 
acetic acid is obtained as colourless crystals, m. p. 260°. Theo¬ 
phylline and monochloroacetic acid give theophyUine-7-acetic 
acid, crystals, m. p. 271° (corr.). 3-Methylxanthineacetic acid 
forms needles, m. p. 306° (decomp.). Sodium 3-methylxanthine 
and p-iodopropionic acid give 3 -melhylxanthinepropionic acid, 
lustrous leaflets, m. p. 308—309° (decomp.). The A-alkyl-carboxylic 
acids of mono- and di-alkyl xanthines and their salts have therapeutic 
uses. G. W. R. 

Azoxyamides and Diazo-compounds. A. Piero :n i (Gazzetta, 
1922, 52, ii, 32—43).—Since only one phenylazoxycarbonamide is 
obtainable from phenylazocarbonamide, although Angeli's results 
(A., 1916, i, 679) indicate that two isomerides should exist, the 
author has investigated p-bromo- and p-nitro-phenylazocarbon- 
amides and the corresponding azoxy-derivatives. For the pre¬ 
paration of these azocarbonamides, Widman’s general method 
(A., 1895, i, 603) yields unsatisfactory results. p-Bromophenyl- 
azocarbonamide may, however, be obtained by diazotising p-bromo- 
aniline, treating* the diazonium salt with aqueous potassium cyanide 
solution, and treating the nitrile thus formed in moist ethereal 
solution with a current of hydrogen chloride; under these condi¬ 
tions, the nitrile unites with a molecule of water. The compounds 
thus obtained, namely, p-bromo-, p-mtro-, and 2 :4-dibromo- 
phenylazocarbonamides, and p-bromo- and p-nitro-phenyldiazo- 
nitriles, were subjected to the action of hydrogen peroxide in 
acetic acid solution. Of the azoxyamides prepared in* this way, 
none could be obtained in two isomeric forms, and the method of 
formation and also the behaviour indicate in all cases the formula 
OINRIN'CO’NHg; that they are not more complex compounds is 
shown by their cryoscopic behaviour. The constitution of p-bromo- 
phenylazoxycarbonamide is confirmed by the readiness with which 
it is reduced, by means of zinc dust and acetic acid, to the original 
azocarbonamide. Treatment of aqueous p-bromophenylazoxy- 
carbonamide with an alkaline solution of potassium hypobromite 
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and subsequently with p-naphthol results in evolution ot 
formation of bromophenylazo-p-naphthol-red. 

The fact that p-bromo- and p-nitro-benzodiazonitriles are oxidised 
by hydrogen peroxide in acetic acid solution, yielding mainly the 
corresponding azoxyamides, indicates that the action of hydrogen 
peroxide on p-chlorobenzodiazonitrile proceeds, not in the manner 
supposed by Bamberger and Baudisch (A., 1912, i, 733), but in the 
two stages described by Angeli ( loc . cit .): C 9 H 4 C1 # N;N*CN+ 
H 2 0 2 =C 6 H 4 C1-N0:N-CN+H 2 0 and c 6 h 4 ci-no:n-cn+h 2 o= 
C 6 H 4 Cl-NO^[OH+HCN. 

Under the ordinary experimental conditions, 2:4-dibromo- 
phenylazocarbonamide is not oxidised to the corresponding azoxy- 
derivative by hydrogen peroxide, and no azoxy-compound has been 
obtainable from benzoylazo-p-bromobenzene. 

All the azoxyamides obtained exhibit close analogy to aromatic 
diazo-compounds. In slightly alkaline solution, they react with 
P-naphthol to give the corresponding benzeneazonaphthols, and 
they also react in alkaline solution with pyrrole and its derivatives, 
with phenols, with ethyl acetoacetate, and with nitroethane. With 
saturated aqueous potassium hydroxide solution, the p-bromo- 
azoxyamide reacts in accordance with the scheme : 

CflH.BrNOIN-CO-NIL -> C 6 H 4 Br:N0:N-C0 2 H 

C 6 H 4 Br-NO:NH C 6 H 4 Br-N:N-OH. 

Since the two isomerides, OINPh!N'C 6 H 4 *OH and 
NPh:NO-C 6 H 4 -OH, 

yield the compound NPhIN'OH as final product when oxidised 
with permanganate, and since also the nitrosoamine of phenyl- 
carbamide, NELj-CO’NPh'NO, which is isomeric with phenylazoxy- 
carbonamide, reacts in alkaline solution with (3-naphthol like 
diazo-derivatives and azoxyamides, giving phenylazonaphthol, the 
existence of the two isomerides 0!NPh!NH and NPhINHIO may 
be assumed. The normal diazotates will therefore be represented 
by the general formulas O.’NR.’NH and ISTRINH.'O (c£ Angeli, 
A., 1916, i, 679), and the behaviour of these compounds is explained 
better by the presence of conjugated double linkings than by 
Hantzsch’s view that normal and iso-diazotates are spacial isomerides 
of the formula, NRIN'OH. 

Phenylazoxymrbonamide , OINPhIN’CO'NHg, forms long needles, 
m. p. 150° (decomp.), reddening in the air, and exhibits normal 
cryoscopic behaviour in acetic acid solution. 

2 : 4‘l>ibromophenylazomrb(mamide^ CgH 8 Br 2 # N:N # C<>NH 2 , crys¬ 
tallises in long, orange-yellow, silky needles, m. p. 194°. 

j)-Bromoph&nylazow,rbommide, C 6 H 4 Br‘NIN-CO # NH 2 , forms crys¬ 
tals, m. p. 175° (decomp.). 

p-Bromop^nyiozoa:ycar6c>namwfe, C^H.Br'NO;N*CO # NH 2 , crystal¬ 
lises in pale yellow needles, m. p. 20 R (decomp.). 

p -Nitrophmyfazoxymrbommide, C 7 Hq0 4 N 4 , forms pale yellow 
needles, m. p. 203° (decomp.), and readily undergoes change owing 
to the presence of the nitro-group, which tends to expel the less 
highly negative and less stable azoxy-group. , With p-naphthol in 
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alkaline solution, the amide readily reacts with formation of the 
deep red p-nitrophenylazo-P-naphthol. 

Potassium p-bromobenzeneazoxycarboxylate , CgH^rNOtN'COgK, 
is a yellow, crystalline compound, but could not be obtained pure, 
as it readily undergoes alteration. T. H. P. 

Certain Salts with para-, ortho-, and meta-Quinonoid 
Structure. III. R. Ciusa and G. Rastelli ( Oazzetta , 1922, 
52, ii, 121—125; cf. A., 1920, i, 256; 1921, i, 63).—The authors 
have completed the optical investigation of p- and o-nitrophenyl- 
hydrazones and the corresponding alkali metal salts. 

The monosodium salt of pyruvic acid p-nitrophenylhydrazone, 
C0 2 Na*CMe!N'NH # C 6 H 4 *N0 2 , forms lustrous, pale yellow scales; 
the monopotassium salt, similar scales; the disodium salt, small, 
violet crystals, and the dipotassium salt, small, violet needles. 
All these salts yield the original hydrazone on hydrolysis. 

Pyruvic acid o-nitrophenylhydrazone forms yellow needles, m. p. 
221°, the mono-sodium and potassium salts yellow scales, and the 
di-sodium and potassium salts blue crystals with metallic lustre; 
these salts also give the original hydrazone when hydrolysed. 

Solutions of these quinone-nitronic acids are moderately stable, 
and in the experimental conditions employed obey Beer’s law 
sufficiently well. Spectrographic examination shows that the 
salification is accompanied by profound structural change; the 
benzenoid form of benzaldehyde-p-nitrophenylhydrazone is altered 
to a para-quinonoid structure, the characteristic band at 2100, 
which is shown by ordinary quinone, becoming evident. Similarly, 
pyruvic acid p-nitrophenylhydrazone and its monometallic salts 
are benzenoid, and its dimetallic salts quinonoid, in character. 
The o-nitrophenylhydrazones exhibit the same behaviour. 

T. H. P. 

Certain Salts with para-, ortho-, and meta-Quinonoid 
Structure. IV, R. Ciusa and G. Rastelli ( Oazzetta , 1922, 
52, ii, 126—128; cf. preceding abstract). — The action of methyl 
iodide on the potassium salt of benzaldehyde-p-nitrophenylhydrazone 
yields, not a quinonoid methyl ether of the hydrazone, but benz - 
aldchyde-p-nitrophenylmethylhydrazone , CHPhIN*NMe*C 6 H 4 *NOo, 
which separates in either red or canary-yellow crystals, m. p. 131 s , 
yields as-p-nitrophenylmothylhydrazine on hydrolysis, exhibits an 
absorption spectrum similar to that of benzaldehydc-p-nitrophenyl- 
hydrazone, and in acetone solution gives no coloration with alkali. 

8L8-p-Nitrophenylmethylhydrazi?H>, NH 2 'NMe # C 6 H 4 *NOo, forms 
yellowish-brown, acicular crystals or silky, yellbw needles, m. p. 
156°, reduces Fehling’s solution, gives a silver mirror with am- 
moniacal silver nitrate, and condenses with aldehydes and ketones 
to the corresponding hydrazones. This constitution was suggested 
by Charrier (A., 1915, i, 905) for a compound, m. p. 142°. The 
hydrazine forms a picrate , NH 2 'NMe»C 6 H 4 *N02,C 6 H30 7 N 3 , m. p. 
131° (decorap.), and with ferric chloride solution yields a small 
proportion t* c a compound , m. p. 145—146°, which is possibly the 
corresponding tetrazone. 
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Pyruvic acid as-p-nitrophenylmelhylhydrazone forms both red and 
yellow modifications, m. p. 153°. T. H. P. 

Protein Precipitants. Alma Hiller and Donald D. Van 
Slyk$ (J. Biol. Chem ., 1922, 53, 253—267).—With the object of 
ascertaining the extent to which proteins and protein products 
are precipitated by different protein precipitants, the action of a 
number of these substances both on blood and Witte’s peptone 
has been studied. The results with the latter substance indicate 
that tungstic acid and picric acid precipitate protein intermediate 
products relatively completely without precipitating the amino- 
acids; trichloroacetic acid removes proteins only, nearly all the 
protein products passing into the filtrate; whilst metaphosphoric 
acid, colloidal iron, and mercuric chloride occupy an intermediate 
position with regard to their action on protein products. With 
blood, all the substances studied removed proteins completely, 
and all, with the exception of alcohol, allowed similar amounts 
of amino-acids to pass into the filtrates. The recovery of added 
mixed monoamino-acids was, however, incomplete in the cases of 
metaphosphoric acid and alcohol. E. S. 

The Colloidal Behaviour of Serum Globulin. David I. 
Hitchcock (J. Gen. Physiol ., 1922, 5, 35—44). — The globulin of 
ox serum behaves stoicheiometrically as an amphoteric electrolyte, 
like other proteins which have been investigated, such as gelatin. 
The potential differences and osmotic pressures across membranes 
separating acid solutions of this protein from water are largely explic¬ 
able by Donnan’s theory of membrane equilibrium. W. 0. K. 

Effect of Acids and Alkalis on some Chemical and Physical 
Properties of Haemoglobin. G. Quagliariello ,( Arch . Sci. 
biol.y 1921, 2, 423—472; Ber. ges. physiol ., 12, 82 —83; from 
Chem . Zentr., 1922, iii, 52—53).—The author has studied the effect 
of lactic acid, hydrochloric acid, and sodium hydroxide on the 
surface tension of protein solutions, and in particular of haemoglobin 
solutions, by stalagmometric measurements. The effect of lactic 
acid is similar to that of hydrochloric acid. Both acids and alkali 
exert the same effect on haemoglobin solutions as on solutions of 
other proteins. No evidence was found for an aggregation of the 
haemoglobin molecule. The surface tension, like the solubility, 
osmotic pressure, viscosity, and swelling power, shows a minimum 
at the isoelectric point, all these properties being connected with 
the degree of dissociation of the ampholyte. The free ions are 
hydrated more easily than the molecules. The marked depression 
of the surface tension at the isoelectric point appears abnormal, 
since the less stable is a colloidal solution the more does the surface 
tension approach that of the solvent. The lowering in concen¬ 
tration consequent on molecular aggregation must be balanced by 
increased surface activity. G. W. R. 

Haemocyanin. VI and VII. The Action of some Gases on 
H&mocyanin. Ch. Dh4r6 and A. Schneider (J. physiol, path, 
gin., 1922, 20, 1—13; 34—40).—An examination of the action of 
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hydrogen, nitrogen, carbon dioxide, carbon monoxide, nitric oxide, 
methane, acetylene, and ethylene on haemocyanin. The oxy- 
hsemocyanins from the various species used are as easily and rapidly 
reduced by treatment with an inert gas at 15° to 20° as by a vacuum 
at 40°. Haemocyanin forms with nitric oxide a crystallisable, 
green pigment which is less unstable than oxyhsemocyanin. Reduced 
haemocyanin at 20° does not form coloured compounds with methane, 
ethylene, or acetylene. Chemical Abstracts. 

Preparation and Analysis of Animal Nucleic Acid. P. A. 

Levene (J. Biol. Chem ., 1922, 53, 441—447).—The author’s method 
(A., 1921, i, 821) for the preparation of animal nucleic acid has been 
improved. The ground glands (10 lb.) are boiled for thirty-five 
minutes with 5 litres of water containing 250 grams of sodium 
hydroxide. The mixture is then neutralised with acetic acid, 
treated with a colloidal solution (50 c.c.) of iroft, filtered, and left 
over-night. Addition of a double volume of methyl alcohol con¬ 
taining 2% of hydrochloric acid precipitates the nucleic acid. The 
method has been applied to thymus gland, spleen, kidney, pancreas, 
and liver. In the latter case, the product contains considerable 
amounts of glycogen and must be further purified. Nucleic acids 
from the above organs have the same elementary composition, 
which corresponds with that of a liexose tetranucleotide. Estim¬ 
ations of the purine bases also agree with the tetranucleotide 
theory. E. S. 

Some Properties of Dialysed Gelatin. Dorothy Jordan 
Lloyd (Biochem. J. y 1922, 16, 530—540). — The influence of hydro¬ 
chloric acid, sodium hydroxide, and sodium chloride on the gelling 
power of gelatin purified by dialysis at the isoelectric point (cf. 
A., 1920, i, 452, 895) has been followed. For comparative pur¬ 
poses, the minimum concentration of gelatin necessary to produce 
a gel after keeping for forty-eight hours at 15° has been taken as 
an inverse measure of the gelling power. Under these conditions, 
pure gelatin requires a minimum concentration of 0-8% to form 
a gel. Hydrochloric acid decreases the gelling power, the dimin¬ 
ution passing through a maximum at P H 2—3 and again beyond 
P H 07. Sodium hydroxide slightly decreases the gelling power 
between P u 10—12, and completely prevents gelation above P H 12. 
Neutral salts diminish the influence of hydrogen ions on gelling 
power; no other simple relationship between sodium chloride 
content and gelling power appears to exist. 

The influence of hydrochloric acid, sodium hydroxide, and sodium 
chloride on the production of turbid gels, and the effect of tem¬ 
perature on the optical rotation of gelatin have also been studied. 
Finally, the theory of gelation is discussed. E. S. 

Thermal Expansion of Gelatin Gels. Alan Taffel (T., 
1922, 121, 1971—1984). 

Saccharase. E. Canals (Bull. Soc. chim., 1922, [iv], 31, 
921—928; cf. Tribot, A., 1909, i, 73).—An attempt to verify the 
author’s hypothesis that magnesium behaves as a catalytic agent 

pp 2 



i. 1076 


ABSTRACTS OF CHEMICAL PAPERS. 


with regard to saccharase in a manner analogous to that of rpan- 
ganese with regard to oxydases. Analysis of saccharases from 
various sources shows that all specimens contain a considerable 
proportion of magnesium and of phosphoric aoid, similar results 
being obtained from a filtered solution made from each specimen. 
Other substances found in the ash are potassium, sodium, iron, 
aluminium, calcium, chlorine, and sulphur (as sulphate), but in 
some cases one or more of these elements are missing or present only 
in traces. The magnesium and phosphate content when examined 
quantitatively shows wide variation. H. J. E. 

A Silver Compound of Saccharase. H. von Euler and 
K. Josephson (Ber., 1922, 55, [51, 2416—2420).—Previous invests 
gations on the inactivation of saccharase by silver salts (Euler and 
Svanberg, A., 1921, i, 68, 202; Euler and Myrbaek, this vol., i, 
693) have made it very probable that a compound of saccharase 
and silver is formed; such a product has now been isolated in a 
somewhat impure condition. 

A saccharase solution is concentrated in a vacuum until it is 
approximately 1% and treated with an excess of silver nitrate; 
after some hours, the solution becomes brown, but remains clear. 
Addition of concentrated alcohol causes the separation of a brown 
precipitate which can be readily removed by centrifuging; it is 
purified by solution in water and re-precipitation with alcohol. 
It contains approximately 50% of carbohydrates, which are derived 
mainly from the original yeast. Analysis of the product gives 
silver 2-5%, phosphorus 0-81%, nitrogen 4*5%, carbon 41*5%, 
hydrogen, 7-6%, and oxygen 43*1%. It is remarkable that the 
atomic ratio of phosphorus to silver is 1 : 1. This is in agreement 
with the value deduced from the experiments of Euler and Myrbaek 
( loc . cit.). H. W. 

The Inactivation of Saccharase by Iodine. H. von Euler 
and Store Landergren ( Biochem . Z., 1922, 131, 386—389).— 
Addition of iodine in potassium iodide solution to two different 
saccharase preparations of different activity reduced the activity 
to one-half. Sodium thiosulphate cannot reactivate the saccharase. 

H. K. 

Effect of Filtration on Amylases. Jean Effront (Compl. 
rend . soc. Biol., 1922, 86, 271—273; from Chem. Zentr., 1922, iii, 
177; cf. this vol., i, 184).—Ptyalin retained from saliva by 
filter-paper cannot be removed by water or by sugar solution. 
It is removable, however, in the presence of sodium chloride or 
starch paste. This absorption increases with rise of temperature 
and affects, not only diastases, but also inhibitory substances 
accompanying them. Diastases may thus be purified by filtration. 
Many inactive plant juices may be activated by filtration. 

G. W. R 

Characteristic Properties of Amylases of Different Origin. 

Jean Effront (Compt. rend. soc. Bwl. f 1922, 86, 274—275; from 
Chem. Zentr ., 1922, iii, 177; cf. preceding abstract).—Amylases 
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of animal origin, from bacteria, and from seeds are readily isolated 
by maceration. Amylases from green plant materials are isolated 
with difficulty, but more readily in the presence of sodium chloride 
or starch paste. Animal amylases, and amylases from germinated 
seeds quickly form sugar from starch grains, 72—74% being changed 
within an hour. Amylases from resting seeds and from vegetative 
portions of plants are less active. The optimum temperature for 
animal and bacterial amylases and for amylases from vegetative 
portions of plants is 40°. For amylases of certain germinated 
seeds, the optimum temperature is 60°. Resistance to heat and 
chemical effects (acids) varies with origin. G. W. R. 

The Asymmetric Action of Emulsin in the Benzaldehyde- 
cyanohydrin Synthesis. E. Nordefeldt (Biochem. Z ., 1922, 
131, 390—410; cf. this vol., i, 6G).—The author has made a detailed 
examination of the most favourable conditions* for the formation 
of optically active cyanohydrin and records some properties of 
emulsin. For the production of optically active cyanohydrin, 
emulsin is necessary. With small quantities of emulsin, there is 
proportionality between' the rotation attained and the amount of 
emulsin present, but with larger quantities the rotation rises more 
slowly than would be expected. The d-cyanohydrin is labile and 
its rotation falls off spontaneously. This velocity of autoracemis- 
ation increases with rise of temperature and with increasing acidity 
within the range P u 3 to 6-5. At the neutral point the velocity of 
racemisation equals the velocity of formation of the cyanohydrin 
and the product is inactive. H. K. 

Mechanism of Action of Oxidising* and Reducing* Ferments. 
F. Battellt and L. Stern {Arch, internal. Physiol ., 1921, 18, 
403—418; Ber. ges. Physiol ., 1922, 11, 431—432; from Chem. 
Zentr., 1922, i, 1203—1204).—Ferments are divided into three 
groups, according to the behaviour of the ions of water to the 
substrate, namely hydratases, for example, the ferment concerned 
in the reversible change fumaric acid to maleic acid; hydrolases 
producing esterification or hydrolysis; and oxydoreductases in 
which the hydrogen and hydroxyl ions of water give reduction and 
oxidation products respectively. Catalase is regarded as an 
oxydoreductase. G. W. R. 

The Action of Poisons on Enzymic Processes. VII. 
Metal Catalysis and Catalase Action. VIII. The Volumetric 
Method for the Estimation of Catalase. C. G. Santesson 
(Skand. Arch . Physiol , 1922, 47, 129—181, 191—208).—VII.—The 
amount of catalyst is of importance when the material acted on is 
constant; colloidal metals in minute amounts are often ineffective. 
Frog muscle catalase shows similar properties, although not so regu¬ 
larly ; the effective amount of catalase may be of the order 0*06 mg. 
A low temperature (0*6—0*9°) markedly decreases the evolution of 
oxygen caused by colloidal silver; heating the solution also inhibits 
its activity. Muscle catalase is similarly affected. The effect of 
a series of ions on the activity of colloidal silver and muscle catalase 
is widely different in the two cases. 
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VIII.—A criticism of the methods available for the determination 
of catalase activity. The use of 0-211% (0-062#) hydrogen per¬ 
oxide is preferred. Chemical Abstracts. 

The Anaerobic and Aerobic Oxidation of Xanthine and 
Hypoxanthine by Tissues and by Milk. E. J. Morian, 
C. P. Stewart, and F. G. Hopkins (Proc. Boy. Soc ., 1922, [J5J, 94, 
109—131).—Milk and certain animal tissues contain a catalytic 
system which can bring about the rapid oxidation of xanthine 
and hypoxanthine to uric acid either anaerobically in the presence 
of methylene-blue (which is thereby reduced), or aerobically in its 
absence. The action of the enzyme is highly specific; thus, neither 
guanine, caffeine, theobromine, uracil, thymine, cytosine, nor 
histidine is able to induce the reduction of methylene-blue in 
milk. Adenine does so slowly, but this is due to the presence of 
adenase, which converts the adenine into hypoxanthine. Under 
anaerobic conditions uric acid is produced at the same rate from 
both xanthine and hypoxanthine; when aerobic conditions prevail, 
however, the time required for the complete conversion of hypo¬ 
xanthine into uric acid is twice that necessary in the case of xanthine. 
This is probably due to the fact that the system is homogeneous in 
the former, and heterogeneous in the latter, case. With moderate 
concentrations of base present the oxidation proceeds at a linear 
rate. E. S. 

Enzyme Action. XXIII. Homo- and Hetero-lytic 
Enzymes. Henry E. Armstrong (Proc. Boy. Soc., 1922, [B], 
94, 132—133).—The author considers that the conversion of xanth¬ 
ine and hypoxanthine into uric acid by the milk enzyme (cf. pre¬ 
ceding abstract) is a hydrolytic change. The action of the enzyme 
differs from that of ordinary hydrolytic enzymes, which induce 
the distribution of the elements of water between two sections of 
a single molecule, in that these elements are distributed between 
two distinct molecules. It is suggested that the terms homo - and 
hetero-lytic be used to distinguish between these two classes of 
enzymes. E. S. 

Further Experiments on the Isolation of the Antineuritic 
Vitamin. Atherton Seidell (J. Amer. Chem. Soc., 1922, 44, 
2042—2051; cf. Seidell, J. Ind. Evq. Chem., 1921, 13, 1111).— 
The preparation of the vitamin solution is modified in that, instead 
of subjecting fresh yeast to autolysis and filtering the thick, slimy 
liquid thus obtained, the yeast is treated for a few minutes with 
boiling water and the mixture is then centrifuged. The aqueous 
solution thus obtained contains a greater proportion of the total 
vitamin than is present in the filtrate from autolysed yeast, and, 
in addition, is free from adenine and other products of the autolytic 
decomposition. The vitamin is adsorbed by fuller’s earth from its 
acid solution (cf. Seidell, U.S. Public Health Bepts., 1922, 37, 801), 
thus giving an “ activated solid ” which is extracted with barium 
hydroxide solution and the barium eliminated by acidifying with 
sulphuric acid. The extract is subjected to precipitation with 
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saturated lead acetate solution and filtered. The filtrate is freed 
from excess of lead by means of hydrogen sulphide and concen¬ 
trated by distillation under diminished pressure (the treatment 
with lead acetate prevents the otherwise excessive foaming during 
distillation). The residue is precipitated successively with silver 
nitrate and ammoniacal silver nitrate. Approximately one-third 
of the solids of the extract is precipitated as silver compounds, 
and these contain somewhat more than one-half of the antineuritic 
vitamin. The incomplete precipitation of the vitamin base is 
believed to be due to the considerable solubility of its silver 
compound. 

The vitamin fractions are found to be quite stable both in solution 
and in the dried condition. They dialyse almost completely 
through a collodion membrane and physiological tests show that 
all the vitamin is in the diffusate, thus indicating that the vitamin 
molecule is of relatively simple constitution. Using nitrogen 
estimations as a criterion of purity, it is concluded that the highly 
active fractions contain vitamin and one or more analogous nitro¬ 
genous bases, and that these cannot be advantageously separated 
from one another by silver precipitation. H. W. 

Condensation Products of Arsphenamine [Salvarsan] with 
Aldehydes. George W. Raiziss and A. C. Blatt (J. Amer. 
Chem. Soc ., 1922, 44, 2023—2027).—A series of compounds of 
salvarsan with aldehydes of the general type, 

As 2 [C 6 H3(OH).NH-CH(OH)-R] 2 , 

has been prepared by dissolving 3 : 3'-diamino-4 : 4'-dihydroxy- 
arsenobenzene dihydroohloride in methyl alcohol, transformation 
of the latter into its di-sodium salt by the addition of four molecular 
proportions of aqueous sodium hydroxide and addition of slightly 
more than two molecular proportions of the requisite aldehyde. 
The mixture is in some cases agitated mechanically for two hours 
in an atmosphere of nitrogen, in others heated under a reflux 
condenser for a similar period. The product is precipitated by 
neutralising the solution with hydrochloric acid. The additive 
compounds are in general solids which vary in colour from yellow 
to reddish-brown. They cannot be crystallised readily from the 
customary organic media, and are in general merely washed and 
dried before being analysed. 

The following individual substances are described : 3 : 3'-Bts-o-a- 
d i hfdroxybe nzyla mi no A : 4'-dihydroxyarsenobenzene, 

As 2 [C 6 H 3 (OH)-NH-CH(OH)-0 6 H.-OH] 2 , 
m. p. 182°, and the corresponding dihydrochloride , an orange- 
yellow substance. 3 : 3'-Bi8-aL-hydroxy-$-methoxybenzylamino-4 : 4'- 
dihydroxyarsenobenzene , a yellow powder which softens at 80° and 
decomposes gradually when further heated. 3 : 3'-Bis*])-<x-dihydroxy~ 
m-methoxybenzylamirio-4 : 4'-dihydroxyarsenobenzene, from salvarsan 
and vanillin, a reddish-brown, amorphous solid, m. p. 175—176°. 
3 : 3’-Bi&hydroxymethylaminoA : 4 '-dihi/droxi/arsenobenzene dihydro* 
chloride, As 2 [C 6 H 3 (6H)-NH-CH 2 -OH] 2 ,2HC1, from salvarsan and 
formaldehyde, decomp. 185—190°. 3 : 3’-Bis-v-hydroxy-m-nitro- 
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benzylaminoA : &-dihydroxyarsenobenzene , a yellow powder, decomp. 
247—250°. 3 : S'-Bis-x-hydroxy-y-phenyMlylaminoA : 4' -dihydroxy* 
arsenobenzene , As 2 [C6H 3 (OH)-NH*CH(OH)-CH:CHPhl 2 , from sal- 
varsan and cinnamaldehyde, a yellow powder, decomp. 195—200°. 
Disodium salvarsan did not give products with benzaldehyde or 
p-chlorobenzaldehyde which were sufficiently pure for analgia^ 

A Sulphonated Naphthylarsinic Acid. A. Elizabeth Hill 
and A. K. Balls (J. Amer . Chem. Soc ., 1922, 44, 2051 — 2054). — 
a-Naphthylarsinic acid, creamy-white needles, m. p. 197°, is pre¬ 
pared conveniently by addition of a diazotised solution of a-naphthyl- 
amine to an aqueous solution of sodium arsenite and decomposition 
- of the diazonium product at the atmospheric temperature. It is 
not affected by dilute or concentrated sulphuric acid, but is readily 
transformed by the fuming acid (20%) into a monosulphonic acid , 
colourless, somewhat hygroscopic, glistening plates, which remains 
unchanged below 250° (three potassium salts have been prepared). 
The substance is oxidised readily by alkaline potassium perman¬ 
ganate, but the viscous, yellowy hygroscopic liquid which is thereby 
obtained could not be purified; it is shown, however, to contain 
arsenic and sulphur in equal atomic proportion. The position of 
the sulphonic group in the naphthalene molecule has not been 
elucidated. H. W. 

p-Nitrophenylstibinic Acid. G. Charrier ( Oazzetta , 1922, 
52, ii, 16—18).— p-Nitrophcnylstibinic acid , 

[3(N0 2 -C 6 H 4 -Sb0 2 ),2H 2 01,3H,0 

(cf. Schmidt, A., 1920, i, 901), prepared by treating antimony 
trichloride with p-nitrophenyldiazonium chloride and subjecting the 
additive compound, N0 2 'C 6 H 4 # N 2 # &bCl 4 , thus formed (cf. May, T., 

1912, 101, 1037), to the action of sodium hydroxide (cf. Bort, A., 

1913, i, 115), forms an amorphous, chrome-yellow powder decom¬ 
posing, without melting, at about 300°. * T. H. P. 

Mercuriation in the Aromatic Series. II. Thymolmer- 
curiacetates and their Derivatives. Efisio Mameli and Anna 
Mameli-Mannessier (Gazzetta, 1922, 52, ii, 1—16; cf. this vol., 
i, 695). By treating thymol with mercuric acetate under various 
conditions, the authors have obtained, besides the thymoldimer- 
curiaeetate already known (cf. Dimroth, A., 1902, i, 850; Rupp, 
A., 1917, i, 670; Paolini, A., 1921, i, 902), also the two new com- 
pounds, thyraol-2- and thymol-6-monomercuriacetates. The con¬ 
stitutions of these compounds are shown by the fact that they 
yield respectively an internal oxide and an ordinary oxide when 
treated in alkaline solution, which contains the corresponding 
hydroxides, with carbon dioxide. Confirmation of these structures 
is obtained by examining the behaviour of the compounds towards 
coupling with diazonium salts, Dimroth ( loc. cit.) hav in g shown 
that mercury groups in the ortho-position to a phenolic hydroxyl 
persist, whereas those in the para-position are often displaced by 
the azo-group. With thymol-6 mercuriacetate, not only is this 
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displacement observed, but a second azo-group enters in the ortho¬ 
position, the resulting compound being 2 : 6-bisbenzeneazothymol. 
The action of mercuric acetate on either thymol-2- or thymol- 
6-mercuriacetate yields thymoldimercuriacetate, which is the 
2 : 6-compound. 

Pr OH 


Thymol - 2-mer cur (acetate, 


>Hg*OAc, 


forms 


a lustrous, 


Me 

crystalline, white powder, m. p. 147° on rapid heating, decompos¬ 
ing at 182°. It gives no coloration with ferric chloride, behaves 
towards sulphuric acid like its para-isomeride, and yields a black 
precipitate with ammonium sulphide in a few minutes and with 
hydrogen sulphide only when hydrochloric acid is present. 

Pr 


Thymol-6-mercuriacetate, OH<^_^>Hg*OAc, forms small, lus- 

Me 

trous crystals, m. p. 163° (bath initially at 150°), decomposing at 
178—180°. It gives no coloration with ferric chloride, but dis¬ 
solves in cold concentrated sulphuric acid, yielding a yellow color¬ 
ation changing to reddish-brown. With benzenediazonium chloride, 
it giv.es (1)2: 6-bisbenzeneazothymol, m. p. 181° (cf. Mazzara and 
Pozzetto, A., 1885, 893; Auwers and Michaelis, A., 1914, i, 744), 
and (2) a small proportion of a cream-yellow azo-compound, which 
is possibly 2-benzeneazothymol-6-mercuriacetatc. 

Thymol-2-mercurichloride , OH-C 6 H 2 MePr*HgCl, has m. p. 144— 
145°, and decomposes at about 160°. The 6-isomeride crystal¬ 
lises in slender, white needles, m. p. 188°, and decomposes at 195°. 

Pr 


Thymol-2 : 6-dimer cur [chloride, OH<^ ^)HgCi, has m. p. 210— 

HgCTMe 

211° (decomp.). 

Thymol-2-mercur [bromide forms a white, crystalline powder, con¬ 
tracting at 140° and reddening and subliming at 180°. The sulphate, 
(0H*C 6 H 2 MePr*Hg) 2 80 4 , is obtained as an amorphous, white 
powder, which reddens, without melting, at 220°. The nitrate 
forms a pale pink powder, turning violet in the light, m. p. 148—*- 

150°, decomposing at 155°. The oxide, Pr<^ NMe, forms a 


0 N Hg 

white precipitate, m. p. 195° (decomp.), and has the normal mole¬ 
cular weight in freezing phenol. 

Thymol-6-mcrcuribromide is a white compound, m. p. 149° 
(decomp.). The sulphate forms a white, amorphous powder, 
decomposing, without melting, at 235°, and dissolves in concen¬ 
trated sulphuric acid to a yellow solution; careful addition of 
ferrous sulphate solution to this acid solution gives a wine-red 
ring or, on shaking, a greenish-blue coloration. The nitrate, is a 
white, pulverulent substance with pale pink reflexion, m. p. 167° 
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(decomp.), and dissolves in concentrated sulphuric acid to a straw- 
yellow solution which, with ferrous sulphate solution, gives a 
blood-red ring or, on agitation, a bluish-violet or intense blue 

Pr_ 

coloration. The oxide , OH<^ ^>-Hg- 0, forms a white 

w Me 2 

powder, blackens at 180°, decomposes into a gummy mass at 
about 205°, and exhibits normal cryoscopic behaviour in phenol 
solution. The hydroxide is a white compound, m. p. 190—195° 
(decomp.). T. H. P. 


Mercuriation in the Aromatic Series. III. Mercuriated 
Derivatives of 6-Iodothymol. Efisio Mameli (Gazzetta , 1922, 
52, ii, 18 —23).—The action of mercuric acetate on 6-iodothymol, 
which has only one free ortho-position with respect to the hydroxyl, 
readily yields the monomercuri-derivative, 6-iodothymol-2-mercuri- 
p qtt acetate (annexed formula), from which the corres- 

>—. ponding chloride and bromide are obtainable. That 

^>Hg*OAc the mercuri-group in all these compounds occupies 
the ortho-position with respect to the hydroxyl is 
shown by the formation of an internal oxide when the 
iodothymolmercurihydroxide is treated with carbon dioxide. The 
action of iodine in presence of potassium iodide on 6-iodothymol-2- 
mercuriacetate yields a product identical with aristol; this result 
confirms the view that the iodine atom in aristol occupies the para- 
position with respect to the phenolic or quinonic oxygen and that 
the thymolic groups are united at the ortho-positions to this oxygen, 
these being the only free positions. Compounds showing the same 
behaviour as aristol are obtained also by the action of iodine and 
potassium iodide on tbymol-2- and thymol-6-mercuriacetates (see 
preceding abstract). 

6-Iodothymol-2-mercuriacelate forms white crystals, reddening at 
170°, m. p. 175° (decomp.), yields 6-iodothymol when heated with 
concentrated hydrochloric acid, and gives with concentrated 
sulphuric acid a red coloration changing to green and later to 
brown. The corresponding chloride , OH*C 6 HMePrI*HgCl, forms 
white crystals, turning yellow at 119°, m. p. 122—124°; the bromide 
is a white powder, turning yellow r at 102°, m. p. 105—108°. The 

internal oxide } C 6 HMePrI<CV , forms crystals, m. p. 162—165° 

HgBr 

(decomp.), and exhibits normal cryoscopic behaviour in phenol. 

T. H. P. 


Mercuriation in the Aromatic Series. IV. Dimercuriated 
Derivatives of Guaiacol. Efisio Mameli {Gazzetta, 1922, 52, 
ii, 23—27). —The action of mercuric acetate on guaiacol yields 
mono- and di-mercuriacetates in proportions varying with the 
experimental conditions; the principal product obtained in alcoholic 
acetic acid solution is guaiacol-4 : 6-dimercuriacetate. The posi¬ 
tions of the two Hg'OAc groups are shown by the fact that the 
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action of nitric acid on this compound yields 4 :6-dinitroguaiaool 
(cf. Cousin, A., 1900, i, 179). 

With the dimercuriaoetate and the corresponding dichloride and 
dinitrate, the acid residue united to the mercury is replaced with 
great readiness. For instance, replacement by hydroxyl is effected, 
not only by sodium hydroxide, but also by water or aqueous alcohol. 

A dimercuri-derivative of 5-iodoacetyIguaiacol has also been 
prepared and is being investigated. 

OHJIg'OAc 

GuaiacolA : 6-dimercuriacetate , OMe<^_, forms white 

Hg’OAc 

crystals, and turns yellow and then red, without melting, when 
heated; by concentrated sulphuric acid it is turned first green and 
then blue, and by water or aqueous alcohol it is.converted into a 
white, infusible compound which is probably guaiacolmonomercuri- 
acetate. 

OH Hg-OAc 

Guaiacol- 4 : Q-dimercurihydroxide-3-oxide, OMe<^ , ob- 

Ov /Hg 

tained by the action of 5% sodium hydroxide solution on the 
dimercuriacetate, forms an infusible, heavy, white precipitate and 
turns brown at 200—210°. 

GuaiacolA : Q-dimercurichloride , 0Me*C 6 H 2 (0H)(HgCl) o , forms a 
white, crystalline powder and begins to turn brown, without melt¬ 
ing, at 179—180°; the nitrate , 0Me*C ( jH 2 (0H)(Hg*N0 3 ) 2 , is an 
infusible, white, crystalline compound. T. H. P. 

Mercuriation in the Aromatic Series. V. Binary and 
Ternary Systems relating to Mercuriation. E. Mameli and 
0. Cocconi ( Gazzetta , 1922, 52, ii, 113—120; cf. preceding 
abstracts).—To explain the mechanism of mercuriation in deriv¬ 
atives of benzene, it has been suggested that the first phase of the 
reaction consists in the formation of an unstable intermediate 
compound either by substitution or addition. In order to ascer¬ 
tain if this is really the case in the mercuriation of phenol, the 
authors have investigated the freezing-point diagrams of the four 
systems, (1) Ph-OH—Hg(OAc) 2 , (2) Ph-OH—CH 3 -CO a H, 

(3) CH 3 'C0 2 H—Hg(0Ac) 2 , 

and (4) the ternary system. The diagram of state of system (1) 
exhibits a curve corresponding with the separation of phenol and 
ceasing at the concentration 50% at 17°; this curve indicates the 
formation of no product of combination. System (2) yields a 
complete curve which shows that the two components are miscible 
in the liquid condition and form no compound, and reveals a eutectic 
at 15*3°. For system (3), only the beginning of the curve corre¬ 
sponding with the separation of acetic acid is realisable. The 
ternary system is capable of development only for solutions rich 
in phenol, and is represented by a series of isothermal lines which 
indicate the formation of no additive product and come to an end 

pp* 2 
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at the saturation curve of mercuric acetate in the phenol-acetic 
acid mixtures; this curve, separating the regions of saturated and 
unsaturated solutions, was confirmed by a series of measurements 
of solubility at 15°. No ternary eutectic point was observed. 
Further, the system aniline-mercuric acetate, within the limits of 
solubility of mercuric acetate in aniline, gives no indication of the 
formation of an additive product. T. H. P. 


Physiological Chemistry. 


The Respiratory Exchange in Fresh-water Fish. III. 
Gold Fish. John Addyman Gardner, George King, and 
Edwin Booth Powers (. Biochem . J., 1922, 16, 523—529).— 
Measurements were made with Ihc apparatus previously described 
(A., 1914, i, 1149). The consumption of oxygen was roughly 
proportional to the temperature. Gold-fish require much less 
oxygen per kilo, than trout, and appear to react to temperature 
over a wider range. The respiratory quotient showed unaccount¬ 
able variations. E. S. 

Relation between Age and the Concentrations of Protein 
Fractions in the Blood of the Calf and Cow. Paul E. Howe 
(J. Biol. Client., 1922, 53, 479—494).—Estimations of the proteins 
in calves’ blood from birth onwards indicate that the quantity 
and composition of the blood proteins are dependent on the diet 
during the first four to six weeks, but are afterwards independent 
of this factor. E. g. 

Nature of the Reducing Substance in Human Blood. 

Evelyn Ashley Cooper and Hilda Walker (Biochem. J ., 1922, 
16, 455—459).—The reducing power of blood is only occasionally 
increased by hydrolysis (cf. A., 1921, i, 698). In the estimation 
of dextrose by MacLean’s method, the presence of chlorides, 
bromides, iodides, or citrates inhibits the reduction of the copper 
carbonate; this action is not shown by sulphates or phosphates. 
Iodometric methods are not suitable for the estimation of blood 
sugar. Exercise frequently produces a considerable increase in 
the concentration of sugar in the blood. E. S. 

Isolation of the Coagulating Enzyme from Blood-serum. 

Max Bleibtreu (Pfluger’a Archiv , 1922, 194, 318—322; from 
Chem . Zentr., 1922, iii, 179).—A modification of an earlier method 
(Bleibtreu and Atzler, A., 1920, i, 783). Serum casein is prepared 
by the addition of one gram of casein powder to 100 c.c. of ox- 
serum and precipitation by acetic acid. The precipitate after 

separation is reduced to a powder. Ten to 12-5 c.c. of 0-2_0-25 

A r -sodium hydroxide solution arc added to 10 grams of serum 
casein in 50 c.c. of water. After addition of 100 c.c. of water 
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and neutralisation with N -hydrochloric acid, 15 c.c. of a diluted 
solution of “ Liq, ferri oxyd. dialys.,” 2*5 c.c. of saturated magnes¬ 
ium sulphate solution and half the volume of ethyl alcohol are 
added. The coagulating enzyme is obtained in the filtrate. 

G. W. R. 

Electrochemical Study of the Condition of Several Elec¬ 
trolytes in the Blood. B. S. Neuhausen and E. K. Marshall, 
jun. (J. Biol . Chcrn ., 1922, 53, 365—372).—Electrometric methods 
have been used to estimate the concentrations of sodium, chlorine, 
and calcium ions in blood. The results indicate that sodium and 
chlorine are not bound to any appreciable extent, but are present 
as in an aqueous solution of sodium chloride and sodium hydrogen 
carbonate of the same concentration. About 80% of the calcium, 
however, is in the non-ionised form. E. S. 

The Action of the Phosphate-ion on Blood and Urinary 
Sugar. H. Elias and St. Weiss (Wiener Arch. inn. Med., 1922, 
4, 29—58).—Intravenous injections of hypertonic solutions of 
sodium dihydrogen phosphate and sodium monohydrogen phos¬ 
phate usually lower the sugar content of the blood in diabetic and 
alimentary hyperglycsemia, whilst the sugar content of normal 
blood is unaltered; the effect is accompanied and followed by a 
decreased excretion of sugar in the urine, and is due to the phos¬ 
phate-ion. It cannot be ascribed to a decrease in the phosphorus 
content of the blood-serum, to the formation of dextrose diphos- 
phoric acid or to oxidative glycolysis in the blood; the sugar must 
be removed either through some process of combustion or through 
the storing up of a carbohydrate or carbohydrate phosphoric acid 
in the tissues. Chemical Abstracts. 

Effect of Ether Anaesthesia on the Acid-base Balance of the 
Blood. Donald D. Van Slyke, J. Harold Austin, and Glenn 
E. Cullen (J. Biol Chem ., 1922, 53, 277—292).—During ether 
anaesthesia, the blood of dogs showed an increased hydrogen-ion 
concentration, a decreased alkaline reserve, and, with one excep¬ 
tion, an increased carbon dioxide tension. A true acidosis thus 
occurs, due, apparently, either to the introduction of acid into the 
blood or the withdrawal of base from it. The latter change is not 
a secondary effect produced to balance an acapnia (cf. Henderson 
and Haggard, A., 1918, i, 201). E. S. 

Effects of Ether Anaesthesia alone or Preceded by Morphine 
on the Alkali Metabolism of the Dog. R. L. Stehle, W. 
Bourne, and H. G. Barbour (J. Biol Chem., 1922, 53, 341—348). 
—During ether anaesthesia the blood showed an increased hydrogen- 
ion concentration and a decreased alkali reserve. At the same 
time, the rate of excretion of sodium and potassium was lowered; 
this was probably due to the anuria which accompanies ether 
anaesthesia, for the total excretion of sodium and potassium during 
the day of the experiment was abnormally high. When adminis¬ 
tration of morphine preceded the ether anaesthesia, the increase 
in hydrogen-ion concentration was much less marked, whilst there 
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was practically no change in the alkali reserve. There was, how¬ 
ever, a large increase in the rate of excretion of sodium and potassnim. 

E, S. 

Erythropoietic Action of Germanium Dioxide. Fee derick 
S. Hammett, Joseph E. Nowrey, jun., and John H. MOller 
(J. Exptl. Med., 1922, 36, 173—180).—Germanium dioxide causes 
a marked and sustained rise in the number of erythrocytes in blood 
which ranged from 1 to nearly 5 millions. The size of the dose 
did not seem to be important. The effect seems to be quick in 
making its appearance. The oxide also tends to increase the 
coagulability of the blood. Chemical Abstracts. 

Osmotic Resistance and Phosphatides of the Blood. New 
Quantitative Methods. R. Brinkman (Arch. Neerland. Physiol., 
1922, 6, 451—515).—The author discusses in detail the various 
factors which affect the osmotic resistance of the red blood cor¬ 
puscles. It is shown that whereas the resistance curves obtained 
when hypotonic solutions of sodium chloride are employed for 
estimating the osmotic resistance of the corpuscles show a gradual 
and continuous increase in haemolysis with decreasing concentrations 
of salt, those obtained when equilibrated solutions containng 
physiological concentrations of calcium- and hydrogen-ions are 
employed consist of three distinct parts—a small fraction repre¬ 
senting the old and least resistant corpuscles, a large fraction 
(80%) of somewhat greater resistance, and a small, strongly re¬ 
sistant fraction consisting of the young corpuscles. That con¬ 
tinuous curves result when the former method is employed is due 
to an increased permeability of the cell which results from the 
lyotropic action of the sodium chloride on the lipoids which con¬ 
stitute the cell membrane. Pure solutions of sodium chloride are 
thus unsuitable for estimating the osmotic resistance of the cells. 
Solutions of a mixture of primary and secondary phosphates may, 
however, be employed. Details of the method are given, and 
it is shown that it gives results identical with those obtained with 
an equilibrated saline solution. The effect of changes in the 
organism of the ratio phosphatides : cholesterol has been studied 
and the haemolytic action of phosphatides and its inhibition by 
cholesterol demonstrated (cf. A., 1920, i, 782). E. S. 

Uric Acid Content of Blood Corpuscles. A. Chauffard, 
P. Brodin, and A. Grigaut (Compt. rend. Soc. Biol., 1922, 86, 
31—32; from Chew. Zevtr., 1922, i, 1209).—The uric acid content 
both of blood-serum and of blood corpuscles is twice as great in 
gouty conditions as in normal health. In the former case, the 
uric acid content of the corpuscles bears a more constant relation¬ 
ship to the uric acid content of the serum than in the latter case 
(cf. Theis and Benedict, this vol., i, 82.) G. W. R. 

The Distribution of Chloride between Corpuscles and 
Plasma and the Influence of Carbon Dioxide. Z. Dische 
(Biochem . Z., 1922, 131, 596—600).—Contrary to the results of 
van Creveld (this vol., i, 287), there is no chloride in the corpuscles 
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of the circulating blood of normal persons or in the corpuscles of 
blood which has lost carbon dioxide through exposure. H. K. 

Distribution of Sodium, Potassium, Calcium, and Mag¬ 
nesium between the Corpuscles and Serum of Human Blood. 

Benjamin Kramer and Frederick F. Tisdall (J. Biol. Chem., 
1922, 53, 241—252).—Analytical results, to some extent collected 
from previous papers, are tabulated. E. S. 

Soap and Serum. Adolf Jarisch (Klin. Woch., 1922, 1, 
71).—Sodium soaps undergo hydrolysis in a medium having a 
p K less than 8*5, but when soap is added to blood-serum, of which 
the p H is far below this value, the liquid remains clear. To explain 
this fact, the author dialysed serum until it was free from salt 
and then added soap to one portion and colloidal fatty acid to the 
other. In each case a voluminous precipitate was obtained which 
had all the physical characteristics of euglobulin.* This precipitate 
was completely soluble in a 0-012 jV-solution of sodium chloride, 
which explains the fact that no precipitate is obtained with normal 
serum. Entirely similar precipitates are obtained when com¬ 
mercial lecithin or alcoholic extracts of tissue are added to dialysed 
serum. In every case, the precipitate soluble in sodium chloride 
solution appears to be an adsorption compound between the lipoid 
and the pseudoglobulin of the serum. Chemical Abstracts. 

Blood Enzymes. II. The Influence of Temperature on 
the Action of the Maltase of Dog’s Serum. Arthur Compton 
(Biochem. J., 1922, 16, 4G0—464).—The maltase present in dog’s 
blood has an optimum temperature (55°) which shows no variation 
from animal to animal; this is probably due to the constancy of 
the hydrogen-ion concentration of the blood. The amount of this 
enzyme present, however, varies with different animals, although 
it remains practically constant for each individual. E. S. 

Action of Nucleic Acid Injected into the Organism. 
Immunisation by a Single Injection. M. Doyon (Arch, 
internal, physiol ., 1921, 18, 307- -312; Ber. ges. Physiol 11, 436; 
from Chem. Zentr ., 1922, i, 1206—1207; cf. this vol., i, 82).— 
Nucleic acid inhibits the coagulation of blood in vitro and in vivo, 
and increases the secretion of antithrombin similarly to peptone 
and other substances. A single injection in dogs confers immunity 
against the anticoagulating action of a second and third injection. 
Further effects of injection of nucleic acid are narcosis and lowering 
of blood pressure. An effective anticoagulating nucleoproteid (anti¬ 
thrombin) can be isolated from blood rendered incoagulable by 
nucleic acid. G. W. R. 

The Action of Various Metallic Salts on Haemolysis. 

Helen A. Purdy and L. E. Walbum (J. Immunol ., 1922, 7, 35— 
45).—The significance of the presence of small quantities of metallic 
salts on the hsemolytic aotion of saponin on horse blood corpuscles, 
of staphylolysin on goat blood corpuscles and of complement- 
amboceptor on sheep blood corpuscles was studied. By determin- 
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ing the minimal dose of the individual salts (in molar solution) at 
which their action is demonstrable, it is possible to obtain a com¬ 
parison between the action of the different salts. Whilst some 
salts exert an inciting action on haemolysis, others exert an in- 
hibitive one (positive and negative catalysis?); some show an 
inciting effect at one concentration and an inhibitive one at another. 
The anion in the salts seems to be without significance as regards 
their action in either favouring or inhibiting haemolysis. 

Chemical Abstracts. 

Haemolysis by Morphine and Homologues. Heinrich 
Rhode ( Biochem . Z. 9 1922, 131, 560—569).—Corpuscles washed 
with isotonic sodium chloride solution are haemolysed by the 
hydrochlorides of morphine and its methyl, ethyl, and benzyl deriv¬ 
atives, the intensity of the action increasing in the order given. 
Bromides, sulphates, and phosphates of these alkaloids are weaker. 
Washing the corpuscles with sucrose solution instead of sodium 
chloride solution weakens the haemolytic action of these alkaloids 
and reverses the relative haemolytic activities of morphine, and 
methyl- and ethyl-morphine. A similar reversal is observed with 
ammonium salts. H. K. 

The Appearance of Digestive Enzymes during Foetal Life. 

C. Porcher and A. Tapernoux (Compt. rend. Soc. Biol. , 1920, 
83, 619—620; Expt. Sta. Record , 44, 865).—The authors report 
the presence of trypsin, pancreatic amylase, pancreatic lipase, 
pepsin, and erepsin in the digestive tracts of three calf foetuses 
aged seventy-five, one hundred, and one hundred and eighty days, 
respectively. Chemical Abstracts. 

The Influence of Illumination on the Metabolism of Carbo¬ 
hydrates. Ludwig Pincussen (Klin. Woch. 9 1922, 1, 174).— 
A general illumination, following an injection of adrenaline, gives 
rise to an increase in the blood-sugar concentration. A decrease 
in the blood-sugar concentration is obtained if eosin is given previ¬ 
ously to illumination. Adrenaline plus eosin plus light produces an 
effect that is the resultant of the two activities taken separately, 
the blood-sugar concentration being only slightly increased. The 
rate of oxidation of carbohydrates and allied substances is in¬ 
creased, in vivo, when the eosin-treated subject is illuminated. 
This is proved by the fact that when diabetics are so treated, the 
blood-sugar concentration decreases, the excretion of sugar into 
the urine decreases or disappears entirely and the acetone sub¬ 
stances also largely disappear from the urine. Hypophyseal 
diabetics, with a large volume output of urine, are entirely re¬ 
fractory to illumination. The blood-sugar concentration is not 
changed by illumination with Jf-rays. Chemical Abstracts. 

Metabolism of Sulphur. V. Cysteine as an Intermediary 
Product in the Metabolism of Cystine. Howard B. Lewis 
and Daniel A. McGinty [with Lucie E. Root] («7. Biol. Chem ., 
1922, 53, 349—356).—Phenylcarbamidocystine, when administered 
to rabbits, is excreted in the urine as phenylcarbamidocysteine. 
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Hence the first stage in the katabolism of cystine is probably 
conversion into cysteine (cf. this vol., i, 487). E. S. 

Considerations on the Solubility of the Phosphatides. 

Guillermo V. Stuckert {Anal. Asoc. Qnlm. Argentina , 1922, 
10, 116—132).—The brains of oxen were fractionally extracted by 
various solvents. Not only are the solvent powers of different 
liquids mutually affected, but the solubility of constituents is 
affected by the order in which the material is treated by different 
solvents. The phosphatides and esterins cannot be separated in 
a state of purity by the use of neutral solvents. The lecithins 
obtained by fractional extraction are not chemically well-defined. 
Five distinct lecithin fractions are distinguished. Schemes are 
given showing the fractional separation of different constituents 
using acetone, ethyl alcohol, and ether. G. W. R. 

Chemistry of the Lungs. A New Phosphosulphatide. 

Ubaldo Sammartino (Biochem. Z., 1922, 131, 411—412; cf. A., 1922, 
i, 296).—From an alcoholic extract of the lipoids of the lungs a 
crystalline phosphosulphatide has been obtained containing phos¬ 
phorus, sulphur, and nitrogen in the ratio 1:1:2. It has neither 
*acid nor basic properties. H. K. 

Formation of Bilirubin in Surviving Spleen. Z. Ernst 
and fe. Szappanyos {Klin. Woch ., 1922, 1, 614—615; from Chem. 
Zentr 1922, i, 1118).—The spleen of dogs, surviving after death, 
forms bile pigments when irrigated with defibrinated blood con¬ 
taining dissolved haemoglobin. The pigment formed resembles 
bilirubin and the amount formed is about seven times the amount 
formed by the liver during the same period. G. W. R. 

Alkaligenesis. II. Ammonia Production in Muscle. 

Olive P. Lee and S. Tashtro {Amer. J. Physiol ., 1922, 61, 244— 
253; from Physiol. Abstr., 1922, 7, 344).—1 Oram of resting frog’s 
gastrocnemius gives off 3-83 x 10” 7 grams of ammonia in fifteen 
minutes. During 360 contractions, it produced 7*56 xl0~ 7 grams. 
Tetanised and injured muscle produces none owing to the simul¬ 
taneous production of volatile acid. Ammonia held by tetanised 
muscle is released on recovery : in injured muscle it is not. Muscle 
gives off 1 /14 as much as nerve. W. O. K. 

The Degradation of Carbohydrates in Transversely 
Striated Muscles. II. Fritz Laquer {Z. Physiol . Chem., 
1922, 122, 26—45 ; cf. this vol., i, 298.—The rate of disappearance 
of glycogen and of formation of lactic acid by frog muscle has been 
further studied with special reference to the season of the year. 
It has also been observed that glycogen is converted into lactic 
acid more readily than dextrose, and that destruction of the cell 
structure by repeated freezing in liquid air results in an inability 
to produce lactic acid from dextrose whilst there is no decreased 
production from glycogen. This suggests that an intermediate 
precursor of lactic acid is a more reactive form of dextrose, which 
is produced directly in the case of glycogen. W. 0. K. 
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Creatinine and Creatine in Muscle Extracts. III. Con¬ 
cerning the Presence of Enzymes in Muscle Tissue which 
have Creatine and Creatinine as their Substrates. Frederick 
S. Hammett (J. Bid . Chem., 1922, 53, 323—337 ; of. A., 1921, i, 
907). —The conversion of creatine into creatinine proceeds three to 
four times more rapidly in muscle extract than in aqueous solution. 
That this is not due to the presence of an enzyme in muscle extract 
is shown by the fact that there is no diminution in the rate in 
extracts which have been boiled, and only a slight diminution in 
those which have been centrifuged. Moreover, the amount of 
creatinine formed in a given time in a dialysed extract is only 
slightly greater than that produced, under the same conditions, in 
an equal volume of the dialysate (the initial concentrations of 
creatine and creatinine are the same, owing to the ease with which 
these substances dialyse). The increased rate of conversion of 
creatine into creatinine is apparently due to the colloids present in 
muscle extract. These adsorb creatinine but not creatine. Further, 
their state of aggregation undergoes periodic changes, corresponding 
with which periodic changes in the rate of formation of creatinine 
occur. The reaction is thus catalysed by the “ milieu ” provided 
by living tissue. Such types of catalysis are called biocatalysts 
in contradistinction to those which require the addition of a foreign 
catalyst. In its later stages, the reaction creatine —> creatinine in 
muscle extract is a reaction of the first order. E. S. 

Cell Penetration by Acids. VI. The Chloroacetic Acids. 

W. J. Crozier (J. Gen. Physiol ., 1922, 5, 65—79).—The rate of 
penetration of the tissue of Chromodoris zebra by acid varies with 
the concentration and strength of the acid, and also with the tem¬ 
perature. From measurements, it is concluded that the rate of 
penetration is controlled chiefly by the rate of diffusion, but that 
chemical factors also enter in. W. 0. K. 

Classification of Aromatic Odours in Sub-classes. S. 

Ohma (Arch. Nderland. Physiol ., 1922, 6, 567—590).—From numer¬ 
ous fatigue experiments the author concludes that the aromatic 
class in Linne’s classification of odours must continue to form one 
class. Three sub-classes may, however, be distinguished, namely, 
the odour of benzaldehyde, the odour of camphor, and the odour 
of citral. The members of these sub-classes, together with transition 
members, are indicated. E. S. 

Analysis of Camel’s Colostrum. Helen L. Fales (J. Biol. 
Chem., 1922, 53, 339).—The following results were obtained: fat 
7*4, sugar 4*2, casein 4*1, albumin 0-5, globulins, etc., 0*8, ash 0*893, 
CaO 0*272, MgO 0*025, P 2 0 5 0*318, K 2 0 0*164, Na»0 0*082, Cl 
0*128%. E. S. 

Phosphate Excretion in the Urine during Water Diuresis 
and Purine Diuresis. Johannes Bock and Poul Iversen 
(K . Danake Videnskob. Selskab. Biol . Medd ., 1921, 3, 1—28).—In 
water diuresis of rabbits, there is no connexion between the amount 
of phosphate excreted and the volume of the urine. Profuse theo- 
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phylline diuresis is accompanied by an increase in the phosphate 
content of the urine, but appears not to be connected therewith; 
the phosphate content of the plasma is practically unchanged or 
reduced after administration of theophylline. Thus the augmented 
excretion of phosphate in the urine is not dependent either on an 
increased concentration of phosphate in the plasma or on the volume 
of the urine, but must be attributed to a specific action of theophyl¬ 
line on secretory elements of the kidney, probably other than those 
producing the diuresis. Chemical Abstracts. 

The Action of Intravenous Injections of Dextrose and 
Gum Arabic Solution on Diuresis. Karl Cori (Wiener 
klin. Woch ., 1921, 34, 169—171).—Hypertonic dextrose solution 
administered intravenously has a strong diuretic effect on dogs, 
similar to molar diuresis. Abundant excretion of chloride-ion 
results, accompanied by a correspondingly large quantity of water. 
On diets containing only a small amount of chlorine, less chlorine 
is excreted and diuresis is also diminished. After twenty-four hours 
the increased flow of chlorine into the blood from the tissues can 
still be observed. The absorption and excretion of nitrates adminis¬ 
tered by mouth were accelerated by the effect of dextrose, as shown 
by Stejskal. In man, dextrose solution has no diuretic effect, as the 
chlorine adheres more closely to the tissues. Seven per cent, gum 
aralbic solution injected intravenously reduces the sugar excretion 
of the diabetic. Simultaneously, the amount of urine decreases. 
In dogs, gum arabic solution causes a diminished excretion of 
ingested iodine as compared with control animals. The gum 
solution proves of weak diuretic effect in experiments on dogs 
and there is no increased excretion of chlorine. It is therefore a 
question of water diuresis as opposed to dextrose diuresis. 

Chemical Abstracts. 

The Rdle of Hexamethylenetetramine in the Production 
of Haematuria. W. A. Bloedorn and J. E. Houghton ( J . 
Lab. Clin. Med., 1922, 7, 514—533).—A high hydrogen-ion concen¬ 
tration of urine favours the elimination of formaldehyde thereby 
and appears to be a necessary factor in the production of haematuria 
following administration of hexamethylenetetramine; in most 
cases, administration of suitable quantities of sodium hydrogen 
carbonate will prevent the liberation of formaldehyde. If hexa¬ 
methylenetetramine is dependent for its antiseptic properties on 
the liberation of formaldehyde, these properties can never be 
manifested except in the genito-urinary tract. 

Chemical Abstracts. 

The Nature of Ehrlich’s Diazo-reaction. III. Leo Her¬ 
manns ( Z . physiol . chem„ 1922, 122, 98—103; cf. A., 1921, i, 
531).—After coupling with dichlorobenzenediazonium chloride, a 
substance, C 14 H 8 0 4 N 2 C1 2 , dark red, irregular prisms, m. p. 68—70°, 
has been isolated from the urine of tuberculous patients. This 
indicates that the substance originally present, responsible for the 
diazo-reaction, has the formula C 8 H 6 0 4 . It has phenolic properties. 
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A different substance appears to be responsible for the diazo¬ 
reaction in cases of typhus, but enough could not be isolated for 
analysis. 

Dichlorobenzenediazonium chloride couples with benzoylhistidine 
to yield a bisdiazobenzoylhistidine , C 26 H 15 0 3 N 7 C 1 4 , a red dye, but 
this is not analogous to that obtained from urine. W. 0. K. 

Adrenaline Hyperglycemia. Brosamlen (Deut. Arch, klin . 
Med., 1921, 137, 299 — 310; Ber. ges. Physiol ., 11, 510; from 
Ghem . Zenlr ., 1922, i, 1252). — Subcutaneous injection of 1 mg. of 
adrenaline induces an increase in blood sugar of about 0-058% in 
healthy individuals. The hyperglycsemia begins after ten minutes, 
reaches a maximum after one hour, and passes after two to three 
hours into a slight bypoglycaemia. In diabetes mcllitus, adrenaline 
hyperglycemia shows no simple behaviour. The adrenaline blood- 
sugar curve may possibly be separable into a pancreatogenous and 
a neurogenous form. G. W. R. 

Unsaturated Alcohols obtained from the Fat of Ovarial- 
dermoid Cysts. Johann Muck (Z. physiol, chem., 1922, 122, 
125—142).—Neither cholesterol nor fsocholesterol is present in the 
fat of ovarial-dermoid cysts. An alcohol present, related to 
cholestol and giving similar colour reactions, yields a brorno- 
derivative, C^H^OBr^ a white, sandy powder, ra. p. 150° (decomp.). 
On boiling with alcoholic potassium hydroxide solution, the bromine 
is removed and a substance formed giving the colour reactions 
of a cholestol compound. 

By reducing the mixed alcohols, no definite results have been 
obtained, but from the products of oxidation there has been isolated 
an amorphous monobasic acid, apparently formed from 

the cholestol compound (calcium salt, C 38 H 66 0 8 Ca,2H 2 0; barium 
salt, C 38 H 66 0 8 Ba,2H 2 0; silver salt, C 19 H 33 0 4 Ag). W. O. K. 

Amino-acid Deficiency Probably the Primary Etiological 
Factor in Pellagra. Joseph Goldbergee and W. F. Tanner 
(U. S. Public Health Pep., 1922, 37, 462—486).—Details are given 
of the occurrence of pellagra in a number of individuals who were 
known to be receiving diets containing adequate supplies of mineral 
elements and of the known vitamins. By eliminating these factors, 
the author concludes that pellagra is caused by a deficiency in the 
diet of some special combination or combinations of amino-acids. 
A large amount of literature leading to the same conclusion is 
quoted. Administration of cystine alone and of a mixture of 
cystine and tryptophan appears to produce some improvement in 
the disease. E. S. 

Chlorine Metabolism in Pulmonary Tuberculosis. Felex 
Boenheim ( Beitr. Klin. Tuberk ., 1921, 49, 233—238).—There 
appears to be a parallel between the severity of pulmonary tuber¬ 
culosis and hypochlorsemia; a diminished gastric chlorine secretion 
is not' universal, so that the chlorine of the blood cannot be the 
decisive factor in gastric secretion. Since in the majority of cases 
gastric secretion is diminished early, the increased chlorine in the 
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blood is excreted by the kidneys, resulting in a condition, of hypo- 
chlorsemia, whilst normal or increased gastric secretion is associated 
with irritability of the gastric cells, the blood chlorine not utilised 
by the gastric glands being eliminated by the kidneys. Alter¬ 
natively, the hypochloraemia may be due to anchoring of the 
chlorine in tissue depots. There is experimental evidence that in 
tuberculosis there is a dechlorination and resulting chlorine 
starvation of the tissues. Chemical Abstracts. 

Pharmacological Examination of teoPropyl Alcohol. 

D. I. Macht (Arch, int . pharmacodynamic , 1922, 26, 285—286).— 
zsoPropyl alcohol is more toxic than ethyl alcohol or methyl alcohol, 
and less toxic than w-propyl alcohol. Administration by the 
mouth produces narcosis, in larger doses general anaesthesia, and 
finally coma and death. Very little is absorbed by inhalation, 
and there is very little evidence of its absorption through the skin. 

Chemical Abstracts. 

Mode of Oxidation of Fatty Acids with Branched Chains. 
II. The Fate in the Body of Hydratropic, Tropic, Atrolactic, 
and Atropic Acids together with Phenylacetaldehyde. 

Herbert Davenport Kay and Henry Stanley Raper (Biochem, 
J ., 1922, 16, 465—471).—The substances were administered to 
dogs. Tropic and atrolactic acids were not appreciably attacked. 
Hydratropic and atropic acids, however, were both oxidised, the 
former partly (66%) and the latter completely. The unchanged 
hydratropic acid recovered from the urine contained the d-form 
in excess. It is concluded that the first stage in the oxidation of 
hydratropic acid is its conversion into atropic acid. This is 
probably further oxidised to formylphenylacetic acid (cf. A., 1914, 
i, 1122), which is then completely destroyed. Dakin’s observation 
that phenylacetaldehyde is to a large extent oxidised in the body 
has been confirmed. E. S. 

Fate of some of the Phenylacetylated Amino-acids in the 
Animal Organism. George ,J. Shiple and Carl P. Sherwin 
(J, Biol, Chem ., 1922, 53, 463—178).—The phenylacetyl group is 
apparently as effective as the benzoyl group in protecting amino- 
acids from oxidation in the animal organism. Thus, the phenyl¬ 
acetyl derivatives of glycine, alanine, leucine, glutamic acid, glut¬ 
amine, aspartic acid, and ornithine are excreted unchanged in the 
urine after administration to man/ dogs, rabbits, and chickens 
(cf. this vol., i, 492; Thierfelder and Sherwin, A., 1915, i, 481, 750). 

Phenylacetyl-dl-alanine , feathery clusters, m. p. 150—152°, was 
prepared by the action of phenylacetyl chloride on alanine. Phenyl - 
acetyl-dl-leucine , feathery clusters, m. p. 133—134°, was similarly 
prepared from leucine. E. S. 

[Physiological] Effect of Cyanamide. Erich Hesse (Z. Ges . 
exp. Med.y 1922, 26, 337—351; from Chem. Zentr.y 1922, i, 1150).— 
Observations on the effect of cyanamide, previously administered, 
in modifying the physiological action of certain substances. 

G. W. R. 
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The Action of the Digestive Juices on p-Benzyl-ef-glueoside. 

A. Richaud (Compt. rend. soc. biol. t 1922, 86, 770—772).—The 
author incubated the macerated mucous membrane of the dog 
with P-benzyl-d-glucoside in the presence of two preservatives 
(toluene and sodium fluoride), but could not find any measurable 
trace of sugar split off even after thirty-six hours. It is therefore 
concluded that the substance is not attacked by the emulsin of 
the intestinal tract and is absorbed into the circulation unchanged. 

Chemical Abstracts. 

The Toxicity of p-Benzylglucoside obtained by Biochemical 
Synthesis. A. Richattd ( Compi . rend . Soc. Biol., 1922, 86, 649— 
651).—The author attempted to overcome the relative toxicity of 
benzyl benzoate introduced by Macht as an antispasmodic by 
substituting for it p-benzylglucoside, 

CH 2 Ph-0-CH*[CH(0H)] 3 -CH*CH 2 -0H. 

1 o ' 1 

This has the advantage over benzyl benzoate in that it is more 
soluble in water and is less irritating to the tissues. Administered 
subcutaneously, the toxic dose for the mouse or guinea-pig is 
11—12 grams per kilo. For the rabbit the toxic intravenous dose 
is G—9 grams per kilo. Chemical Abstracts. 


Chemistry of Vegetable Physiology and Agriculture. 


The Growth-promoting Factor of Lemon Juice. JBruno 
Leichtentritt and Maiigarete Zielaskowski (Biochem. Z., 1922, 
131, 499—512).—The growth-promoting factor of lemon juice, for 
bacteria, has been submitted to a variety of experimental con¬ 
ditions. Lemon juice heated at 100 c in acid or alkaline solution 
is practically unaltered in its growth-promoting factor for bacteria. 
Even hydrolysis with 2% hydrochloric acid is without influence, 
although sodium hydroxide is inimical. Exposure to ultra-violet 
light in Rontgen rays is without action whatever the reaction of 
the medium, and aeration in boiling solution is also without action. 
Adsorbents weaken the action but incompletely, and the bacterial 
growth-promoting principle is dialy^ihle independently of the 
reaction of the medium. * H. K. 

Growth-promoting Factor of Lemon Juice. Bruno 
Leichtentritt and Margarete Zielaskowski {Biochem. Z ., 1922, 
131, 513—524).—There is little parallelism between the effect of 
external conditions and reagents on the bacterial growth-promoting 
principle and the antiscorbutic factor G of lemon juice as tested on 

C ea-pigs and children. Lemon juioe contains an antiscorbutic 
)r C and a factor which promotes growth of bacteria and of ill- 
nourished children. This latter factor is termed factor or vitami n-D. 
Further experiments are necessary to determine whether D is 
dentical with vitamin-B or not. H. K. 
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The Presence of Nucleic Acid in Bacteria. A. J. Schaffer, 
Caspar Folkoff, andS. Bayne Jones {Bull. Johns Hopkins Hosp., 
1922, 33, 151).—A nucleic acid, containing guanine and phos¬ 
phorus, half of which is easily split off and half firmly bound, but 
no pentose, was obtained from Bacillus coli. 

Chemical Abstracts. 

The Elective Action of Tellurium Salts on Bacteria of the 
Colon-typhoid Group. G. Joachimoglu (Z. Urol., 1922, 16, 
97 —100).—Telluric acid in concentrations of 1 in 40,000 has an 
elective inhibitive action on the growth of Bacillus coli and B. 
typhosus in cultures. It is suggested that this substance be used 
in colon bacillus infections of the urinary tract. 

Chemical Abstracts. 

The Darkening of Carbohydrate containing Nutrient 
Media by Bacillus mesentericus var. niger. Anna Muschel 
(Biochem. Z., 1922, 131, 570—590).— Bacillus mesentericus var. 
niger grows on agar devoid of carbohydrates, multivalent alcohols, 
or amino-acids which are not derivatives of benzene without color¬ 
ation of the medium, but in presence of sugars, alcohols, and tyrosine 
with darkening of the media. By use of protein-free media, it is 
shown that the coloration is due to benzene derivatives related to 
o- ‘and p-dihydroxybenzenes with possible condensation with 
amino-acids. H. K. 

Production of Hydrogen Peroxide by Bacteria. James 
Walter McLeod and John Gordon ( Biochem . 1922, 16, 499— 
506).—The substance inhibitory to its own growth produced by 
the Pneumococcus in the presence of an abundant supply of oxygen 
(cf. Lancet , 1921, i, 900; J. Path . Bad., 1922, 25, 139) is hydrogen 
peroxide. When grown on a medium of agar and heated blood 
(“ chocolate agar ”) a green coloration is produced. This is due 
to the action of the hydrogen peroxide which is formed; a similar 
action is shown by certain streptococci which also produce hydrogen 
peroxide. Stimulation of the growth of the Pneumococcus by fresh 
tissue fluids is probably due to the presence in the latter of catalase. 

E. S. 

Chemical Problems in the Bacteriology of Tubercule 
Bacillus. Esmond It. Long ( Amer . rev. tubercul. , 1921, 5, 
705—714; Ber. ges. Physiol ., 12, 299; from Ghem. Zentr ., 1922, 
iii, 173). —Experiments with different strains of acid stable bacteria 
showed that alanine, leucine, and histidine can each serve as sole 
source of nitrogen supply. Tryptophan and phenylalanine are not 
utilised, possibly on account of the toxic character of their decom¬ 
position products. The synthesis of carbohydrate is not effected 
simply with the carbon of amino-acids; a further source of carbon 
is necessary, preferably glycerol. Propionamide and ammonia are 
utilised by all bacteria studied. Creatinine is only utilised by 
certain saprophytes. Urea is not attacked by tubercule bacilli, 
frog bacilli, or fish bacilli. G. W. R. 
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Influence of Hydrogen-ion [Concentration] on the Growth 
of Azotabucter. P. L. Gainey and H. W. Batchelor (Science, 
1922, 56, 49—50).—The maximum hydrogen-ion concentration 
permitting the growth of Azotobacter isolated from different soils is 
Pr 5*9—6*0. It was found that as the hydrogen-ion concentration 
of the soil decreased, growth increased until p n 6*1—6*4 was reached. 
The optimum reaction for the fixation of nitrogen appears to be 
very closely associated with that for growth. The total quantity 
of acid produced by the various cultures was insignificant. 

A A E 

The Decomposition of Kaolin by Organisms. W. J. 

Vernadsky (Compt. rend., 1922, 175, 450—452).—Experiments 
carried out to determine whether formation of hydrated aluminium 
oxide occurs by the action of diatoms on naturally occurring 
aluminium silicates showed that silicious diatoms developed in a 
medium in which the only source of silica was clay, whilst no action 
took place in the sterilised control experiment. In the former 
case, the clay was found to contain free aluminium hydroxide, but 
none was detected in the control. The author suggests that this 
decomposition may play a considerable part in natural processes. 

H. J. E. 

Nitrification. Koji Miyake and S. Soma (J. Biochem. [Japan}, 
1922, 1, 123—129).—Nitrification as a whole is an auto-catalytic 
unimolecular chemical reaction and increase of nitric acid is in 
accordance with the expression : log x— log (A—x)—K(t—t±). The 
decrease of ammonia compounds in the soil is also an auto-catalytic 
reaction following the expression : log (A — x) /log (x — a) =- 
(A— a)Kt-~K 1 , where a;==ammoniacal nitrogen at the end of time t, 
and A and a denote the original and final amounts of ammonia. 
K and K x are constants. Chemical Abstracts. 

Urea as a Nutrient of Yeasts and other Plants. Tn. 

Bokorny (Allgem. Brauer. Hopfenztg., 1922, 243—246; from 
Chem. Zentr., 1922, i, 1146; cf. A., 1917, i, 680).—In a comparison 
of urea and hippuric acid, it is shown that the former is an ideal 
plant nutrient both on account of its high nitrogen content and 
also because it liberates carbon dioxide. Hippuric acid is less 
satisfactory, since it gives benzoic acid and glycine, both of which 
are poisonous or harmful to plant life. G. W. R. 

Lactic Acid Fermentation of Dextrose by Peptone. Gott¬ 
fried Schlatter (Biochem. Z., 1922, 131, 362—381)—Dextrose 
is converted quantitatively by peptone at 37° into inactive lactic 
acid, sodium hydrogen carbonate being used as buffer. This buffer 
substance may be replaced by sodium acetate, but not by phos¬ 
phate mixtures, owing to flocculation of the peptone. During the 
fermentation, amino-acids appear and fermentation ceases, with 
flocculation of the peptone. Peptones free from phosphates, as, 
for example, Witte's peptone, give no fermentation; most of the 
observations recorded were made on Siegfried peptone. The solu- 
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tions are not quite sterile, although no known lactic acid forming 
bacteria were found. H. K. 


Peptone Fermentation. Emil Baur and Eugen Herzfeld 
(Biomem. Z ., 1922, 131, 382—385).—The authors draw an analogy 
between the glycolytic action of plant and animal juices and the 
fermentation of dextrose by peptone, as revealed by their own 
experiments or by those of Schlatter (previous abstract). Schlatter’s 
observations are considered an effective reply to Bau’s criticism 
(this vol., i, 307) of their own experiments in fermentation without 
yeast (this vol., i, 93). H. K. 


The Oligodynamic Effect of Silver. IV. R. Doerr and 
W. Berger (Biochem. Z ., 1922, 131, 351—361).—The active agent 
in all oligodynamic effects is the silver ion. Silver surfaces lose 
their activity by treatment with potassium cyanide, and water 
activated by silver is inactivated by potassium cyanide. The 
inactivation is due to conversion of the deleterious silver ion into 
Ag(CN) 2 ions. Carbon dioxide and oxygen are each more potent 
than air in developing the oligodynamic action of silver surfaces. 

H. K, 


The Antiseptic Properties of Cyanine Dyes. C. H. Brown- 
inq, J. B. Cohen, and R. Gulbransen (Brit. Med. J., 1922,1,514— 
515; cf. this vol., i, 612).—Certain of the cyanine dyes are extremely 


potent antiseptics, for example, 
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sensitol red (annexed formula) 
for staphylococci in aqueous 
medium. Selective antiseptic 
action as between staphylococcus 
and Bacillus coli is exhibited to a 
higher degree by sensitol-red (for 
example) than by any other com¬ 
pound hitherto investigated, the ratios of the sterilising concentra¬ 
tions probably being greater than 2000 : 1. Sensitol-green is the 
most active of these dyes both in serum and aqueous medium for 
B. coli. Also, in the case of B. coli , the antiseptic action in serum 
is more intense than in aqueous medium. A. A. E. 


Energy Changes accompanying the Assimilation of Carbon 
Dioxide. O. Warburg and Erwin Negelein (Z. physikal. 
Chem.y 1922, 102, 235—266).—Experiments are described in which 
the green alga, Ghlorella vulgaris , has been subjected, in a suitable 
environment, to the light from a metal filament lamp, and the pro¬ 
portion of the absorbed energy converted into chemical energy 
deduced by measuring the volume of oxygen liberated. This 
change occurs according to the equation 6C0 2 +6H 2 0=C 6 H 1 o0 6 + 
60 2 —674000 cal. Further measurements have been made to 
ascertain the proportion of the chemical energy which is converted 
into heat. J. F. S. 


Adsorption of Nutrients and Plant Growth in Relation to 
Hydrogen-ion Concentration. Olof Arrhenius (J. Gen. 
Physiol. , 1922, 5, 81—88).—The rates of growth and of germin- 
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ation and of the adsorption of salts vary with the P H of the nutrient 
medium. The variation is particularly marked in regard to absolu¬ 
tion. The greatest absorption of anions occurs when the reaction 
is acid. W. 0. K. 

Phosphorus Nutrition of Plants. M. von Wrangell ( Landu \ 
Jahrb ., 1922, 57, 1—78; from Chem . Zentr., 1922, i, 1387).—From 
a large number of pot-culture experiments with different plants it 
is concluded that the power of any species to utilise the phos¬ 
phorus of relatively insoluble mineral phosphates varies directly 
with the ratio CaO : P 2 0 5 in its ash. In the following series, in 
which the CaO : P 2 0 5 ratio is given in brackets, phosphorus util¬ 
isation is shown in increasing degree :—wheat and rye (1*3), barley 
and oats (1*6), maize (3), beans, peas, and vetches (about 7), clovers 
(12), rape (23), tobacco, hemp, and mustard (15), buckwheat (17). 
Acid soil reaction favours anion absorption, whilst alkaline reaction 
favours kation absorption and the composition of the plant is 
thereby affected. Thus oats grown with acid soil reaction gave a 
ratio CaO : P 2 O ft , 0*0; with neutral soil reaction, 10*0. The 
depressing effect of calcium ions on phosphorus absorption is 
postponed in the case of plants showing high calcium absorption. 
Where the absorption of phosphoric oxide from a fertiliser is greater 
than that of calcium oxide, the growth of a crop results in an excess 
of calcium oxide in the soil which may be undesirable. G. W. R. 

Plant Chemistry. IV. Juncus effusns , L. Julius Zellner 
( Monatsh ., 1922, 43, 120—123).—A record of certain analytical 
data for this plant. C. K. I. 

Estimation and Distribution of Chlorine in Plants. J. Jung 
(Sitzungsber. Akad. Urn. Wien , 1920, 129, 297—340).—By the 
use of either (a) 0*5 gram of thallium acetate and 2 grams of glycerol 
in 7*5 grams of water, or (b) 0*1 gram of silver nitrate in 9*9 grams 
of 10% ammonia solution, chlorine was detected microchemically 
in numerous plants; it is absent from only a few plants, notably 
the conifers. It occurs only as chloride, and usually increases 
in amount from the roots to the leaves, being most abundant in 
succulent, parenchymatous tissues, apparently dissolved in the 
cell sap. It is usually scarce in the epidermis, bundles, hairs, 
flower parts, pollen, woody tissue, and chlorophyllous mesophyll, 
and abundant in fleshy roots and rhizomes. Plants which grow 
in rich, moist soil and in the sea are richer in chlorine than those 
growing in sandy soil, heaths, and fresh water. Mosses, ferns, 
epiphytes, parasites, and saprophytes contain little or no chlorine. 

Chemical Abstracts. 

Relation between Mang*anese Content and Proportion of 
Ash in Young and Old Leaves. F. Jadin and A. Astruc 
(BulL Soc. chim 1922, 31, 917—921).—A study of the comparative 
manganese content of young and old leaves leads to the conclusion 
that the figures obtained on analysis should be regarded as having 
only a relative value. The quantity of manganese in relation to 
the fresh material is less in the case of young leaves, and for the 
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dry material a similar result is obtained although the variations are 
not so great. In relation to the ash, however, the variations are 
in the inverse sense, although several exceptions are noted. The 
authors discuss the bearing of their results on those obtained by 
Bertrand and Rosenblatt (A., 1921, i, 759). H. J. E. 

The Occurrence of Cobalt and Nickel in Plants. Gabriel 
Bertrand and M. Mokragnatz ( Compt . rend ., 1922, 175, 458— 
460).—The authors have developed their method of detecting and 
estimating traces of cobalt and nickel, and now describe its applica¬ 
tion to the examination of the following vegetables : carrot, onion, 
potato, spinach, lettuce, cress, tomato, apricots, beans, lentils, 
buckwheat, wheat, oats, maize, rice, mushroom. Nickel was found 
in the ash in each case, and, with the exception of carrot and oats, 
cobalt also. It is pointed out that these two negative results may 
be reversed in working with larger quantities of asli. The propor¬ 
tion present is minute : that of cobalt varies from less than 0*005 mg. 
to 0*3 mg. per kilo, of the fresh substance, whilst in the case of 
nickel the values range from 0*01 mg. to 2*0 mg. H. J. E. 

Anthochlor. G. Klein ( Silzungsber . Akad . Wiss . Wien , 
1920, 129, 341—394).—The yellow pigment from 300 species 
of flowers was examined; of these, 60 contained anthochlor, the 
rest # mostly carrotin. Its occasional simultaneous occurrence with 
carotin, flavone, and anthocyanin was proved, and its close relation 
to anthocyanin in the case of closely related plants was established. 
It is not a single pigment, but a group of closely related ones. It 
is a glucoside. Its reactions with concentrated mineral acids, 
alkalis, metallic salts, and reducing agents are discussed. 

Chemical Abstracts. 

Synthesis of Vitamin-4 by a Marine Diatom (Nitzschia 
closterium , W. Sm.) Growing in Pure Culture. Henry 

Lyster Jameson, Jack Cecil Drtjmmond, and Katharine Hope 
Coward (Biochem. J., 1922, 16, 482—485). — The marine diatom, 
Nitzschia closterium , is able to synthesise large amounts of vitamin-A. 
when grown in Miquel’s solution or in sterilised sea water. 

E. S. 

The Constituents of the Flowering Tops of Artemisia 
afra, Jacq. John Augustus Goodson ( Biochem . /., 1922, 16, 
489—493).—The following substances have been isolated : camphor, 
a wax-like ester which was probably ceryl cerotate, tricontane, 
scopoletin, and quebrachitol. The camphor had [afg +9*7° and 
was evidently a mixture of the two enantiomorphs. No com¬ 
pounds were found which could be regarded as related to santonin. 

E. S. 

Chemical Composition of Belladonna Leaves. A. Goris 
and A. Larsonneau (Bull. Set. Pharmacol ., 1921, 28, 499—503; 
from Chem. Zentr ., 1922, i, 757).—Belladonna leaves are extracted 
with (dilute) sulphuric acid. After addition of excess of soda, the 
ethereal extract yields, on crystallisation, at first hyoscyamine, 



i. 1100 


ABSTRACTS OF CHEMICAL PAPERS. 


mixed later with a little atropine. From the residue of the ethereal 
extract a volatile oil is obtained which has an odour like that of 
pyridine and contains pyridine, 1-methylpyrroline, and 1-methyl- 
pyrrolidine. The aqueous extract yields an unidentified 1 :4-di¬ 
amine of pleasant, tobacco-like odour. G. W. R. 

Oils and Fats from the Seeds of Indian Forest Trees. 

Madyar Gopal Rau and John Lionel Simonsen (Indian Forest 
Records, 1922, 9, Part III).—The seeds of Chloroxylon Swietenia yield 
16% of a non-drying oil consisting of glycerides of stearic, palmitic, 
myristic, oleic, and linolenic acids. The seeds of Cahphyllum 
wightianum yield 34% of an oil closely resembling that obtained from 
the seeds of C. inophyllum and containing about 10% of resin and 
glycerides of stearic, palmitic, oleic, and linolic acids. The seeds of 
Mimusops elengi yielded 16% of oil consisting of glycerides of stearic, 
palmitic, and oleic acids, and an unidentified saturated acid which 
was possibly behenic acid. The seeds of Shorea robusta yield 16*4% 
of a fat resembling Borneo tallow and consisting of glycerides of 
stearic and oleic acids. Garcinia cambogia seeds yield 31% of a 
fat resembling the fats from other species of Garcinia which should 
prove an excellent edible fat. It consists of glycerides of stearic 
and oleic acids. H. C. R. 

Sand Spur, Cenchrus tribuloides, L. Heber W. Youngken 
and Charles H. La Wall (Amer. J. Pharm., 1922, 94, 567—583). — 
The mature fruits of the sand spur, Cenchrus tribuloides , L., give 
the following results. Moisture, 8-17%; ash, 3-95% (containing 
silica 10%); water-soluble extractives, 3-55% (including 0*55% of 
reducing sugars, the remainder being of mucilaginous character); 
alcoholic extractives, 3T7%, mainly chlorophyll, and resinous and 
oily constituents; light petroleum extractives, 2%, principally 
fat; ethyl ether extractives, 3-3%, having acid number 19-10, 
saponification number 197, and iodine number 60. Alkaloids, 
glucosides, and toxic or irritating substances were absent. 

G. W. R. 

Stearic Acid in the Latex of Ficus fulva } Reinw. A. J. 

UltIcb (Bull. Jard. bot. Buitenzorg , 1922, [iii], 5, 105—106).—The 
latex contains large quantities of a wax, which on hydrolysis 
yields stearic acid. There is but little rubber present. Ficus 
elastica latex contains much smaller quantities of a different wax. 

G. B. 

Fluorine in Spanish Grapes. Martiniano Leguigam6n 
Pondal (Anal. Asoc. Quint. Argentina , 1922, 10, 57—73). — Fluorine 
is found to be a normal constituent in Spanish grapes. A method 
is described for its detection, using the etching action of hydrogen 
fluoride on glass. G. W. R. 

The Influence of Light on the Formation of Anthocyanin 
in the Scales of Lily Bulbs ( Liliutn Candidum and L, Mart - 
agon). Marcel Mirande (Compt. rend., 1922,175, 496 — 498). — 
The curve of pigmentation has been traced by the use of mono- 
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chromatic filters, and shows a maximum in the red, a minimum 
in the green, and a more important maximum in the indigo-blue 
region. Rays in the non-luminous portion of the spectrum have 
no action. H. J. E. 

The Changes and Movements of the Saccharine Materials 
in Mercuriale vivace (Mercurialis perenni8 f L.) in the Course 
of its Annual Growth. P. Gillot ( J . Pharm. Chim ., 1922, 
[vii], 26 , 250—258).—The content of reducing sugars in the aerial 
portions of the plant does not vary greatly from season to season. 
In the subterranean parts, the reducing sugar is greatest in quantity 
in the young growing portions. Jn the older organs, rhizomes, etc., 
it attains its maximum in the summer and a minimum at the 
beginning of the spring. The polysaccharides in the aerial parts 
of the plant appear to consist almost entirely of sucrose, and the 
same applies to the underground shoots. The rhizomes and roots 
give extracts which remain dextrorotatory even after hydrolysis 
by invertase, and the presence of a dextrorotatory substance in 
addition to sucrose is therefore postulated. The proportions of 
this dextrorotatory substance appear to vary with the season, 
existing only in small quantity at the time of inflorescence. It 
increases in quantity to a maximum in August. Considerable 
quantities of sucrose were isolated from the rhizome juices, but 
attempts to isolate the dextrorotatory principle have been up to 
the present unsuccessful. G. F. M. 

Proteins of the Lima Bean, Phaseolus lunatus. D. B. 

Jones, C. E. F. Gersdorff, C. 0. Johns, and A. J. Finks (J. Biol . 
Chem. f 1922, 53, 231—240).—The lima bean contains 21-17% of 
protein (N X 6-25). By extraction with sodium chloride solution, an 
a- and a P-globulin were obtained which were separated by fractional 
precipitation with ammonium sulphate. An albumin was also 
isolated. Analyses by Van Slykc’s method gave the following 
values for basic amino-acids : a-globulin—cystine 1-60, arginine 
5-67, histidine 3-71, lysine 7*84% ; fi-globulin—cystine 0*84, arginine 
5*07, histidine 2*62, lysine 8*53%; albumin—cystine 1*07, arginine 
5*74, histidine 2*54, lysine 5*97%. Positive tests were obtained for 
tryptophan in each case. The proteins of the lima bean are, in 
general, similar to those of other beans of the genus Phaseolus 
(cf. this vol., i, 504). E, S. 

Swedish Pines and Spruces. H. E. Wahlbero (Svensk 
Pappers-Tidning , 1922; Papierfabr ., 1922, 20 , 1097—1100, 1133— 
1137, 1178—1181).—The test-stems were cut up systematically 
and sample disks taken from definite points, these disks being 
further subdivided into numbered sectors. Estimations of moisture, 
apparent specific gravity, ash, resin, and cellulose were made in 
order to establish any regular variations in different portions of 
the tree. The most variable function is the apparent specific 
gravity; generally the wood having the narrowest annual rings had 
the highest density. The ratio of the apparent specific gravity of 
the autumn wood to that of the spring wood had an average value 
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of 1*92 throughout tho tree, in spite of considerable variations in 
the absolute values for the different annual rings. Comparing the 
weather records for various years with the corresponding annual 
rings, it appeared that a wet, cold season tended to give rise to 
wood of low density. The apparent specific gravities of the freshly 
felled wood and of the seasoned wood were compared; shrinkages 
of 6*5 to 11*6% in volume were recorded during the transition 
from the growing tree to the air-dry condition. Cellulose and 
resin tended to vary inversely but generally without regular laws; 
the principal variation in this respect was a tendency for the 
cellulose to decrease and the resin to increase from the outer layers 
towards the heart. The resin appears to have reached a constant 
condition of solubility within ten days after felling [cf. J. Soc . 
Chem . Ind. y 1922, 805a]. J- V. B. 

The Chemical Constituents of Green Plants. XX. The 
Acids of the Cherry (Prunus avium). Haktwig Franzen and 
Fritz Helwert ( Z . •physiol . chem ., 1922, 122, 46—85).—Malic 
acid is much the most important acid of the cherry. There are 
present also traces of oxalic acid, and small quantities of succinic 
acid, citric acid, lactic acid, and of unsat lira led acids. 

W. O. K. 

Mafurra Tallow, a Product of the Nuts of TrichilUt emetica . 

M. Rindl [South African J. Ind.y 1922, 5, 415—423).—Both the 
husk and the kemei of Mafurra nuts from Portuguese East Africa 
furnish a solid fat, whilst an oil is obtained from the aril. The 
aril oil has the following characters : d 150 0-931, acid value (as oleic 
acid) 8-9%, saponification value 202-5, iodine value 66, saponific¬ 
ation value of acetylated oil 235. The oil congeals if kept for some¬ 
time at about 5°. The constants of the solid fat obtained from 
different sources vary so widely that it is certain that all the com¬ 
mercial material is not derived from the same species of Trichilia. 
The kernal usually contains about 60% of fat, and the husk 25— 
35%. It has a high m. p., ranging usually from 35—45°, and 
yields 7—8% of its weight of glycerol on saponification. It has a 
notably high acid value (40—50). G. F. M. 

The Phytin Content of Foods. E. Arbenz (Mitt. Lebensm . 
Hyg.y 1922, 13, 45—52).—Finely pulverised foods (vegetables and 
fruits dried first at 36°) were extracted with 0-6% hydrochloric 
acid, the phytin being estimated in the extracts by an adaptation 
of the method of Huebner and Stadler (Biochem. Z ., 1914, 64 , 
422). The percentages of phytin (as anhydrous phytic acid) in 
fresh and dried fruits, respectively, were : Rice bran, 3-801, 4-232; 
rice flour, 0*192, 0*216; wheat bran, 4-641, 5*073; whole-wheat 
flour, 0-498, 0-572; white flour, 0*184, 0*208; maize flour, 0*764, 
0-857; lentils, 0*292, 0*326; peas, 0*498, 0*561; oat flour, 0-460, 
0-506; cocoa, 2-110, 2*230. Phytin was not found in carrots, 
turnips, cauliflower, Brussels sprouts, kale, spinach, asparagus, 
apples, peaches, or figs. Chemical Abstracts. 
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Effect of Silicic Acid on Crop Production in the Presence 
of Insufficient Amounts of Phosphoric Acid. 0. Lemmer- 
mann and II. Wiessmann ( Z . Pflanz. Diing ., [A], 1922, 1, 185— 
255).—Working with sand cultures of gramineous, leguminous, and 
cruciferous plants, increases in yield were obtained by the use of 
colloidal silicic acid, particularly in the presence oi insufficient 
phosphoric acid. In experiments with natural soils, similar results 
were obtained. With shortage of nitrogen or potassium, the effect of 
silicon is much less. The increases appear to be due to the direct 
action of silicic acid on plant growth. Silicon compounds, other 
than colloidal silicic acid, gave insignificant or negative results. 

G. W. R. 

The Growth of Maize as Affected by Iron and Aluminium 
Salts. Chas. H. AbxVdt (Amer. J . Bot. f 1922, 9, 47—71).— 
The availability of iron in ferric phosphate depends largely on the 
composition of the nutrient solution, the requisite quantity of ferric 
phosphate varying from 7 mg. per litre in one case to more than 
35 mg. in another. 0*0005A-Ferrous sulphate gave optimum 
growth in one case and the addition of ferric nitrate produced a 
precipitate from which the plant could not obtain sufficient iron 
from a O-OOlA-solution. Sulphuric, nitric, and hydrochloric acids 
are approximately equal in toxicity when added to the nutrient 
solutions in low concentrations; at higher concentrations, sulphuric 
acid depressed the growth of tops more than the others, but was 
more favourable to root development. Sand cultures required 
much more acid than water cultures to produce the same results. 
The toxicity of ferrous sulphate showed no relation to the initial 
hydrogen-ion concentration. Aluminium salts produced approxi¬ 
mately the same depression in growth as a solution of ferrous 
sulphate of the same normality. Chemical Abstracts. 

Characteristic Proteins in High- and Low-protein Maize. 

M. F. Showalter and R. H. Carr (J. Amer. Chem. Soc ., 1922, 44, 
2019—2023).—The relative abundance of the different proteins in 
maize and the contents of mono- and di-amino-acids have been 
studied. 

A considerably larger part of the protein is present as zein and 
globulins in high-nitrogen than in low-nitrogen maize; the zein 
and globulins have been formed at the expense of the amides, 
albumin, and glutein. The embryo constitutes about 15% of the 
total weight of high nitrogen maize grain, whereas dent maize 
of the usual composition has only about 11% of embryo. Zein 
appears to be the protein which is present in most variable amount, 
averaging50*28 % in high-nitrogen and only 31*85% in low-nitrogen 
maize. The protein of high-nitrogen “ popcorn ” is particularly 
rich in zein, averaging 57*24%. The total nitrogen content appears 
to determine the amounts of the various proteins. 

The amino-nitrogen in the filtrate from the bases is found to 
be higher in the high-nitrogen maize than in that of low nitrogen 
content. The di-amino acids constitute approximately twice as 
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great a percentage of the total nitrogen in high-nitrogen as in low- 
nitrogen maize. H. W. 

Water-soluble Constituents of the Alfalfa Plant [Lucerne]. 

Thomas B. Osborne, Alfred J. Wakeman, and Charles S. 
Leavenworth ( J . Biol. Chem ., 1922, 53, 411—429).—The investi¬ 
gation of the press-juice previously obtained (this vol., i, 99) has 
been continued. After removal of the colloid obtained by addition 
of 20% of alcohol, a second precipitate may be obtained by raising 
the alcohol content of the filtrate to 53%. This precipitate con¬ 
tains 8% of the original nitrogen, wliich is probably present as 
protein. The distribution of nitrogen, both before and after 
hydrolysis, has been determined in the two precipitates and also 
in the filtrate, and analyses have been made of the inorganic con¬ 
stituents of the three fractions. The filtrate appears to be suitable 
for investigating the water-soluble constituents of the juice; the 
present paper records preliminary experiments in this direction. 

E. S. 

Comber’s Reaction for Acidity of Soils. J. Hudig and 
C. W. G. Hetterschij (Chew. Weekblad , 1922, 19, 366—367).— 
The colour given by the reagent, an alcoholic solution of potassium 
thiocyanate, cannot be taken as a quantitative indication of acidity 
for sandy humus-bearing soils, since it does not indicate the same 
order as the hydrogen-ion determination. As Comber has pointed 
out, quantitative results are precluded, although for the same soil 
the test may indicate variations in acidity. S. I. L. 

Soil Reaction and Succession in Relation to Plant Covering. 

E. J. Salisbury (Ann. Bot ., 1922, 36, 391—431). -An account of 
the soils of the dune, shingle, and salt marsh system of Blakeney 
Point (Norfolk). In the successive stages of dune formation the 
content of calcium carbonate diminishes owing to leaching, whilst 
the content of organic matter increases. Hydrogen-ion concen¬ 
tration shows a corresponding variation, the reaction of the older 
dunes being more acid than that of the younger dunes. A close 
relationship exists between organic matter and water content. 
Shingle banks show similar relationships. In salt marshes, however, 
tidal effects obscure other factors. G. W. R. 

Influence of Soil Colloids on Availability of Salts. Neil E 
Gordon and E. B. Starkey (Soil Sci. f 1922,14, 1—7). — Iron oxide 
and alumina gels have considerable adsorptive power for calcium 
acid phosphates, but the adsorption by silica gel is small. Within 
limits, adsorption increases with increasing concentration of the 
salt solutions. Adsorbed salts are only slowly released from the 
gel in contact with water. The hydrogen-ion concentration of the 
salt solution considerably affects the amount adsorbed. With silica 
gel the adsorption of calcium and potassium decreases, and of 
phosphate slightly increases, with decreasing p n values. A. G. P. 
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The Action o£ Ozone on Hydrocarbons with Special 
Reference to the Production of Formaldehyde. I. The 
Action of Ozone on Methane. T. Sherlock Wheeler and 
E. W. Blair (J. Soc. Chem . Ind ., 1922, 41, 331— 332t). —Mixtures 
of methane and ozonised oxygen in proportions outside the explosive 
limits of 4% and 60% of methane were passed, with and without 
admixture with ammonia, through a tube which could be heated 
to any desired temperature in an electric furnace, at such a rate 
that the gas was heated for about two and a half minutes. At 
15°, the reaction is very slow; it increases with the temperature 
until, at 100°, 53% of the ozone reacts in about two minutes, and 
76% at 200°. Above 400° all the ozone decomposes. The first 
isolated product was formaldehyde, which is quickly further 
oxidised, but initially the oxidation rate does not increase so fast 
as that of methane and there is a slight increase in the amount 
isolated up to about 300°. The amount was not increased when 
ammonia was present, but the amount of formic acid isolated was 
much increased in these circumstances owing to formation of 
ammonium formate. In absence of ammonia only traces of formic 
acid remained unoxidised, and the greater portion of the methane 
oxidised was obtained as carbon dioxide and water formed from 
formic acid either by way of carbonic acid or by its decomposition 
into carbon dioxide and hydrogen, the latter being then oxidised 
to water. The non-stabilisation of formaldehyde by the ammonia 
is ascribed to the necessity of ten molecules interacting to form 
hexamethylenetetramine, which does not readily occur at such 
low concentrations. G. F. M. 

The Absorption of Ethylene by Sulphuric Acid. Prepar¬ 
ation of Ethyl Alcohol, Ethyl Sulphate, and Liquid Hydro¬ 
carbons. A. Damiens (Compt. rend., 1922, 175, 585—588; cf. 
A., 1913, ii, 349).—The effect of a catalyst on the speed of fixation 
of ethylene by sulphuric acid is considerable; cuprous oxide, 
which is transformed by the acid into cuprous sulphate, is the 
most efficient among the substances used. Whatever the nature 
of the final product may be, the reaction in the presence of the 
catalyst takes place in two stages : (1) the formation of a complex, 
Cu 2 S0 4 ,?iC 2 H 4 , partly soluble in sulphuric acid, (2) the action of 
the acid on this complex. The latter may yield either ethyl 
hydrogen sulphate and diethyl sulphate, or liquid hydrocarbons. 
The formation of the ethyl compounds occurs in the cold; the 
equilibrium H 2 S0 4 -f Et 2 S0 4 zl 2HEtS0 4 is displaced from left 
to right by elevation of temperature and by hydration of the acid. 
Formation of a mixture of saturated hydrocarbons of density 
0*77 and b. p. 110° and upwards takes place when the catalyst 
is heated in contact with the acid, followed by absorption of the 
vol. exxn. i. q q 
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gas at the ordinary temperature in presence of mercury or mercurous 
sulphate. H. J. E. 

Reactions of Combination with Conjugated Systems of 
Double Linkings. I. Bromination of Isoprene. A. G. Berg- 
mann (J. Russ. Phys. Chem. Soc 1920, 52, 24—37).—Molecules 
composed of two similar atoms or groups of atoms unite with a 
conjugated system of double carbon linkings at the 1- and 4- 
positions, that is, at the ends of the system, an exception to this 
rule occurring in the combination of bromine with aromatic deriv¬ 
atives. As regards molecules consisting of dissimilar components, 
such as hydrogen bromide, few experimental data are available, 
but the union does not take place in accordance with Thiele’s law. 

Bromination of isoprene in chloroform solution cooled in ice 
yields: (1) A small quantity of the monobromo- compound, 

CH 2 Br-CMe:C:CH 2 (?), b. p. 61*5—62*5°/64 mm., df 1*3742. 
(2) The dibromide, C 6 H 8 Br 2 , b. p. 62—64°/10 mm., df 1*7431, 
which gives the dibromo-glycol, b. p. 126*5°, when oxidised by 
permanganate. (3) The isomeric dibromide, b. p. 88—92°/10 mm., 
df 1*7880. This dibromide yields a viscous, oily ozonide, which is 
decomposed by boiling water, giving bromoacetone, bromoacetic 
acid, and a tarry mixture of bromoaldehydes, bromoketones, 
peroxides, etc. Oxidation of the dibromide by means of per¬ 
manganate yields the dibromo-glycol, which is sparingly soluble 
in water, whilst treatment with chromic acid gives bromoacetone 
and bromoacetic acid (cf. Mokiewsky, A., 1899, i, 726; 1900, 
i, 509; J. Russ. Phys. Chem Soc., 1904, 36, 912). With ammonia, 
the dibromide forms an amorphous, sometimes glue-like substance 
of high molecular weight, and with sodamide an amorphous, 
insoluble product containing 32*51—32*89% of bromine and 7*87— 
7*93% of nitrogen. T. H. P. 

Reactions of Combination with Conjugated Systems of 
Double Linkings. II. Combination of Hydrogen Bromide 
with Diisopropenyl [ p y-Dimethyl-A a y-butadiene ]. A. G. 

Bergmann {J. Russ. Phys. Chem. Soc., 1920, 52, 37—40).—The 
combination of hydrogen bromide with py-dimethyl-A^-butadiene 
in glacial acetic acid solution takes place in the two stages : 
(1) CH 2 .CMe*CMe.CH 2 +HBr=CMe 2 Br*CMeICH 2 , and (2) the latter 
+HBr—CMe 2 Br*CMe 2 Br (30%)+CMe 2 Br-CHMe-CH 2 Br (70%). 

y-Bromo-$y-dimethyl-A a -butene, C 6 H n £r, b. p. 84—86°/100 mm., 
df 1*2201, yields dimethyhsopropenylcarbinol when hydrolysed by 
means of aqueous potassium hydroxide. 

Py-Dibromo-Py-dimethylbutane was described bv Thiele (A. 
1894, i, 217). v 

ay-Dibromo-fiy-dimethylbutane is a liquid, b. p. 88—89°/16*5 mm., 
df 1*6065. 1 

The product of the union of 1 mol. of hydrogen bromide with 
isoprene, namely, y-bromo-y-methyl-A a -butene, combines with a 
second molecule of hydrogen bromide, apparently giving only 
pS-dibromo-p-methylbutane. T. H. P. 
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Formation of Acetylene and Ammonia during Incomplete 
Combustion. K. A. Hofmann and Erich Will (. Ber ., 1922, 
55, [B\ 3228—3233).—The gaseous products of an inverted air 
flame burning in the vapours of several organic substances have 
been investigated. The necessary apparatus is fully figured and 
described in the original text. The supply of air is so adjusted 
that the flame just bums continuously. The following quantities 
of acetylene (in grams) are obtained by the decomposition of 300 
grams of the organic compound: benzene, 5; phenol, 44; 
aniline, 2*5; diphenylamine, 2*7; carbazole, 24; pyridine, 1*7; 
anthracene, 1-6; anthracene residues, 0-24; coal tar, 4; middle 
oil from Rositzer lignite tar, 1; benzoquinone, 1; hexane, 2. The 
formation of acetylene is partly due to thermal action, but oxidative 
degradation also plays a part, as is proved by the production of 
the gas from hexane. Hydrocyanic acid is also present in the 
gases (100 grams of aniline, carbazole, diphenylamine, and pyridine 
yield, respectively, up to 3, 1*5, and 5 grams and traces of hydro¬ 
cyanic acid). 

The possibility of the production of ammonia during the com¬ 
bustion of air charged with a number of catalysts in hydrogen or 
coal gas has also been investigated. The actual quantity formed 
is very small, but the effect of the catalyst is clearly perceptible. 
Arsenic trihydridc, chromyl chloride, and silicon tetrachloride 
depress the formation of ammonia. Osmium tetroxide and the 
osmium formed therefrom and, in particular, nickel carbonyl are 
active catalysts. The action of the latter, by which metallic 
nickel is produced, appears to indicate that the effect is due to a 
catalytic hydrogenation of the nitrogen, and not to an influence 
of the flamo ions. The carbon liberated from benzene vapour or 
coal gas favours the production of ammonia, possibly owing to 
intermediate formation of hydrogen cyanide. The yields of 
ammonia are not improved noticeably by bringing volatile salts, 
such as sodium or lithium carbonates, into the flame, by spreading 
the flame over a porous clay surface impregnated with various 
salts or by placing an inverted mantle over the orifice of the burner. 

H. W. 

Calcium Carbide. Erling Botolfsen (Ann, Chim., 1922, 
18, 5—48).—Pure calcium carbide is not obtained by heating 
calcium acetylide-acetylene-ammonia, C 2 Ca,C 2 H 2 ,4NH 3 (cf. Moissan, 
A., 1899, i, 241; 1903, i, 545), as this substance, even when pure, 
yields an impure product containing free carbon, cyanamide, 
calcium cyanide, and probably calcium nitride and hydride. A 
diagrammatic representation of this decomposition is given, but 
it is pointed out that the series of reactions is more oomplex than 
the diagram indicates. A study of calcium-ammonia shews that 
its formation may take place at temperatures ranging from —15° 
to +30° (cf. Moissan, A., 1899, ii, 152); at the higher temperature, 
pressure is required, and if the calcium employed contains sodium 
as impurity, the product is pasty rather than crystalline. On 
being heated under reduced pressure, the substance decomposes 

qq2 
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explosively; the temperature at which this occurs depends on 
the pressure. The author considers that the calcium-ammonium 
hitherto described is a mixture. The reaction between metallic 
calcium and free carbon is not appreciable at temperatures below 
the melting point of the metal. Above 800°, combination takes 
place more rapidly if the calcium is in the state of vapour. When 
the carbide is prepared in an iron tube, the product, even when 
practically pure, is black, the coloration being due, not to free 
carbon, but to iron, and on substituting alundum for iron a similar 
coloration is caused by aluminium which has been reduced by 
calcium. On heating calcium carbide, dissociation into its elements 
was observed without any intermediate formation of a sub-carbide. 
The progress of the dissociation is influenced by the presence of 
iron, iron oxide, and other substances. H. J. E. 

The Oxidation of isoPropyl Alcohol with Potassium Per¬ 
manganate. William Lloyd Evans and Lily Bell Sefton 
(J. Amer. Chem . Soc ., 1922, 44, 2271—2276; cf. A., 1912, i, 743; 
1916, i, 362; 1919, i, 514).—When oxidised by potassium per¬ 
manganate in the presence of potassium hydroxide, isopropyl 
alcohol yields carbon dioxide, oxalic acid, and acetic acid. In 
addition, a small amount of acetone is obtained if the temperature 
does not exceed 25° and the concentration of the alkali does not 
exceed 2*12 grams per litre. The amounts of oxalic and acetic 
acids produced increase and decrease respectively as the initial 
alkalinity increases from zero to 0-1—0*2 N. The general effect 
of temperature is to increase the amount of carbon oxidised to 
carbon dioxide to slightly more than one atom for each molecule 
of alcohol. 

Oxalic acid is obtained in greater quantity from isopropyl alcohol 
in neutral solutions than from acetone, owing to the fact that in 
the first step of the reaction no acids are formed to neutralise the 
potassium hydroxide obtained from the potassium permanganate. 
Further, the course of the oxidation is such as to bring about a 
final concentration of alkali which is greater than in the oxidation 
of acetone alone. W. G. 

A Simplified Method for the Resolution of Methyl-n-hexyl- 
carbinol. Joseph Kenyon (T., 1922, 121, 2540—2542). 

Synthetic Experiments with Ethenylcarbinols. I. Conver¬ 
sion of y-Methyl-A a -butinen-y-ol into y-Methyl-A a -butinene, 
p-Methylbutanolone, and its Condensation Products. Hel¬ 
mut Scheibler and Artur Fischer (Ber., 1922, 55, [B], 2903— 
2923).—The preparation of y-methylbutinenol, OH>CMe 2 *C:CH, 
and its conversion into isopropenylacetylene, CH 2 *CMe'C:CH, has 
been described by Farbenfabriken vorm. F. Bayer & Co. in a 
series of patents (cf. A., 1916, i, 113, 305). The preparation of 
the pure alcohol on a laboratory scale, and the applications of it 
for synthetic purposes are now described. 

Finely divided sodamide is placed beneath ether which is cooled 
by ice and saturated with acetylene which has been purified by 
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means of bleaching powder, copper nitrate solution acidified with 
nitric acid, concentrated sulphuric acid, and soda-lime. When 
saturation is complete, the subsequent current of acetylene is 
caused to pass through acetone heated at 30—40°, so that the 
sodium acetone as it is formed reacts immediately with the gas. 
The product thus obtained consists of a mixture of y-methyl- 
butinenol, mesityl oxide, and pc-dimethyl-AY-hexinene-pc-diol, 
OH*CMe 2 *C:C # CMe 2 # OH, m. p. 94°. Since y-methylbutinenol and 
mesityl oxide can only be separated from one another incompletely 
by fractional distillation, the carbinol is purified by conversion 
into its silver derivative and subsequent decomposition of the 
latter by the theoretically necessary quantity of dilute hydro¬ 
chloric acid. y-Methylbutinenol, b. p. 103—104°, is a colourless, 
mobile liquid, with a characteristic odour, which mixes with water 
in all proportions and strongly reduces alkaline permanganate 
solution. It has df 0*8651, ng 1*41867, d™ 0*8678, n 1 ™ 1*41536, 
ng' 8 1*42446. With mercuric chloride, it gives a compound , decomp, 
above 240° without melting below 300°. Its copper and potassium 
derivatives are described. It is converted by acetic anhydride 
and sodium acetate into the corresponding acetate , a colourless 
liquid, b. p. 128—136°, which could not be obtained in a state of 
purity. 

‘The conversion of y-methylbutinenol into ^sopropenylacetylene 
by anhydrous magnesium sulphate at 250° is described in detail, 
and sketches are given of the necessary apparatus. The yields 
of the hydrocarbon are 15—18% of those theoretically possible; 
the unusual volatility of the product renders its complete conden¬ 
sation a matter of great difficulty. When freshly distilled, it is a 
colourless, mobile liquid with a very penetrating odour; it has 
b. p. 32—35°, d" 0*6801, < 1*41666, n" 1*43046. It gives a white 
precipitate with ammoniacal silver nitrate solution, and a highly 
characteristic, lemon-yellow cuprous derivative. 

An ethereal solution of magnesium ethyl bromide reacts with 
fsopropyleneacetylene (in the same manner as with acetylene) to 
yield ethane and magnesium wopropyleneacetylenyl bromide; the 
latter is converted by tsobutyraldehyde into the secondary alcohol, 
CH 2 !CMe*C:C*CH(OH) , CHMe 2 , but the product is not homogeneous, 
and when reduced by sodium and moist ether gives a mixture 
of substances, b. p. 75—90°/15 mm., and 110—125°/15 mm., 
respectively. 

The mode of the addition of the elements of water to y-methyl- 
butinenol varies considerably with the catalyst employed. It is 
converted by dilute sulphuric acid in the presence of mercuric 
sulphate into a voluminous, white precipitate which disappears 
after a few minutes with formation of p-methylbutane-p-ol-y-one 
(methyl a-hydroxy^opropyl ketone), OH*CMe 2 *COMe, b. p. 140— 
141°, 0*9578, n a 1*41425, np 1*42203 (seinicarbazone, m. p. 

164°; oxime, m. p. 86°; acetate, a colourless liquid with an odour 
resembling peppermint, b. p. 171—172°, d\ ri 1*0064, n l J 4 1*41485, 
?ip 4 1*42302). It condenses with benzaldehyde in aqueous alcoholic 
solution in the presence of sodium hydroxide to form a -phenyl- 
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&-m€ihyl-A a -pentene-&-ol-y-one (benzylidenemethyl a-hydroxyisopropyl 
ketone ), CHPh*CH # CO*CMe 2 *OH, a greenish-yellow, very highly 
refractive liquid, b. p. 164—169°/15 mm., m. p. 39—40° (oxime 
m. p. 136°; acetate , m. p. 85°). a-3 :4 -Methylenedioxyphenyl 

&-methyl-A a -pentene-§-ol-y-one (piperonylidenemethyl a-hydroxyiso 
propyl ketone) is prepared from p-methylbutanolone and piperonal 
crystallises in lustrous, yellow leaflets, m. p. 105—106°; the corre 
sponding acetate forms coarse, yellow crystals, m. p. 93°. cn-Phenyl 
£-methyl-A a y-heptadiene-£-ol-€-one (cinnamylidenemethyl u-hydroxyiao 
propyl ketone ), pale yellow leaflets, m. p. 109—110°, and its acetate . 
almost colourless crystals, m. p. 58—59°, are described. In a 
similar manner, furfuraldehyde yields the compound , 
C 4 H 3 0-CH:CH-C0-CMe 2 -0H, 

a pale yellow, highly refractive, viscous liquid which rapidly darkens 
on exposure to air, b. p. 140—145°/15 mm. (acetate f colourless, 
lustrous leaflets, m. p. 49°). p-Methylbutanolone and o-amino- 
benzaldehyde yield 2-a-hydroxyisopropylquinoline, 

p H <T CH: 9 H 
b « H ^N=C-CMe 2 -OH ’ 
a colourless, crystalline powder, m. p. 64—65°. 

In the absence of mercury salts, y-methylbutinonol is trans¬ 
formed by boiling dilute sulphuric acid into isopropenylacetylene 
and probably also methyl isopropenyl ketone , CH 2 ICMe*COMe, 
whereas p-methylbutanolone is not produced. A solution of 
sulphuric acid in glacial acetic acid also converts y-methylbutinenol 
into tsopropenylacetylene and, ultimately, into an undistillable 
resinous condensation compound. 

P-Methylbutan-P-ol-y-one is converted by phosphoric oxide in the 
presence of light petroleum at the atmospheric temperature into 
a substance , C 10 H 18 O 5 , a colourless liquid with an odour resembling 
camphor, b. p. 165—167°, dj 7 ’ 6 0*9702, n* 7 ' 6 1*41696, nj 6 1*42456. 
It is stable towards permanganate, does not yield an oxime or 
semicarbazone, and does not react with acetic anhydride. Its 
physical constants point to the presence of three oxygen atoms in 

ether-like combination as indicated by the formula O^CMe<C^^ e2 ^ . 

Such a compound must have the properties of an acetal. This is 
found to be the case, since it is hydrolysed by concentrated hydro¬ 
chloric acid to (3-methylbutanolone, and is transformed by bromine 

?Me 2 \ 


into a dibromo -compound (?), Ol 
crystalline powder, m. p. 64—65' 


(ciCH^rX^ 


/ 2 


a colourless, 
H. W. 


The Action of Boric Acid on Mannitol in Alkaline Solution. 

EenA Dubrisay (Compt. rend ., 1922, 175, 762—764; cf. A., 1918, 
ii, 368; this vol., ii, 428).—The addition of increasing quantities of 
mannitol to a solution containing boric acid and sodium hydroxide, 
in the proportions of 1/10 mol. of each substance per litre, results 
in increase of the minimum temperature at which complete mis¬ 
cibility of the solution with phenol occurs. Measurement of the 
rotatory power of such solutions shows that it increases until the 
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molecular ratio of mannitol to boric acid is 1*2 to 1, and thence 
decreases with increase of the ratio. Similar results are obtained 
with a solution in which the concentrations of boric acid and sodium 
hydroxide are doubled. A series of observations on the surface 
tension of the two solutions is also recorded. H. J. E. 

Derivatives of Behenic and Erucic Acids. Yoshiyuki 
Toyama (J. Chem. Ind. Japan , 1922, 25, 1053—1055).— Methyl 
behenate separates from alcohol in lustrous scales, m. p. 54—54-5°, 
b. p. 224—225°/5 mm. Ethyl behenate forms fine, microcrystalline 
granules from alcohol, m. p. 50—50 5°, b. p. 230—23175 mm. 
Behenamide, fine needles, m. p. Ill—112°. Behenanilide , fine 
needles, m. p. 101—102°. 

Methyl erucate is a nearly colourless liquid, e/ 15 0-8735, d 20 0*8702, 
/£ 15 1*4577, n 20 1*4558, b. p. 221—222°/5 mm. Ethyl erucate is a 
nearly colourless liquid, d 15 0-8676, cP° 08648, ft 15 ‘l*4562, n 20 1*4543, 
b. p. 229—230°/5 mm. Erucamide forms fine needles, m. p. 
82*5—83°. Ervcanilide forms lustrous scales, m. p. 65*5—66°. 

K. K. 

Electro-synthesis of Azelaic and Thapsic Acids. Mabel 
Carmichael (T., 1922, 121, 2545—2549). 

.Oxidation of some Sugar Acids. Wilhelm Greinert 
(Annalcn , 1922, 429, 152—163)/—An examination of the space 
formula of inucic acid shows that when this is oxidised in such a 
way as to eliminate two adjacent carbon atoms as oxalic acid, tho 
residue should appear as racemic acid, but that if one carbon atom 
is removed from each end of the chain, the residue should be obtained 
as z-tartaric acid. Experiment shows that the tartaric acid obtained 
on oxidation by alkaline permanganate is racemic acid unaccom¬ 
panied by any appreciable trace of i -tartaric acid. 

Similarly, d-saccharic acid on oxidative fission could give oxalic 
acid and i-tartaric acid, oxalic acid and ^-tartaric acid, or two 
molecules of carbon dioxide and /-tartaric acid. Experiment showed 
tho presence of racemic acid mixed with d-tartaric acid, but no 
i- tartaric acid, in the oxidation product. 

Mannosaccharic acid should give i-tartaric acid and oxalic acid, 
or /-tartaric acid and two molecules of carbon dioxide. Probably 
the reaction takes the former course, although no undoubted 
specimen of i-tartaric acid was isolated; for direct experiment shows 
that this acid is destroyed by permanganate more readily than 
d-tartaric acid, and that, under the conditions used in oxidising 
mannosaccharic acid, added i-tartaric acid could not be recovered 
from the product. C. K. I. 

Chemistry of the Sugars. IV. H. Kiliani (Ber. y 1922, 
55, [J5], 2817—2826; cf. A., 1921, i, 304; this vol., i, 223, 321).— 
The technique of the oxidation of sugars and polyhydroxy-acids at 
the atmospheric temperature by nitric acid is improved further 
by removing any excess of nitric acid by agitating the solution, after 
dilution, if necessary, with five or six portions of ether (each pne and 
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a half times the volume of the solution). The sixth extract is 
usually free from nitric acid. The aqueous solution may still contain 
nitric esters. It is allowed to remain exposed to the air for twelve to 
twenty-four hours to permit the dissolved ether to evaporate and 
is then concentrated, if necessary, in a vacuum over sulphuric acid. 
The nitric esters during this period become hydrolysed gradually, 
and the liberated nitric acid causes a fresh oxidation. For the sake 
of safety, the ethereal extracts are immediately transferred to a 
bottle containing sodium hydroxide solution (1 in 3). The efficiency 
of the process is illustrated by the identification of Z-trihydroxy- 
glutaric acid as a by-product of the preparation of ketorhamnono- 
lactone and by the preparation of r-pentahydroxypimelic acid from 
a-glucoheptonic acid [quinine pentahydroxypimelate crystallises in 
long, lustrous needles (+ 4H 2 0); the brucine salt (+ 6H 2 0) forms 
microscopic rods]. 

The strongly reducing acid which has been isolated from the 
products of the oxidation of dextrose and d-gluconic acid with 
nitric acid (A., 1921, i, 304; this vol., i, 223) is identified as 5-keto- 
d-gluconic acid, which has been described previously by Boutroux 
and Bertrand (A., 1904, ii, 760). It is conveniently obtained as its 
caLium salt by precipitation of the strongly acetic acid solution 
with calcium chloride when it separates before the calcium saccharatc. 
The identity of the acid with Bertrand s product is established by 
the crystallographical examination of the calcium and cadmium 
salts. 5-Keto-d-gluconic acid gives a semicarbazone-semicarbazide , 
C 8 H 18 0 8 N 6 , microscopic needles which become discoloured at about 
170°, and soften without actually melting at about 200°. 

Constitution of Ketorhamnonic Acid. —This acid has been described 
previously (this vol., i, 223) as an a-keto-compound. The ease with 
which, in comparison with rhamnose, it yields iodoform suggests 
that the carbonyl and methyl groups arc directly attached to one 
another, and that it is therefore a 8-keto-substance. This view 
is strengthened by the occurrence of ^-trihydroxyglutaric acid 
among the products of its oxidation (see above), and confirmed by 
its behaviour when reduced with sodium amalgam, when, in place of 
Z-mrhamnonic acid, which would be expected from an a-keto- 
compound, it yields a new acid, 1 -guleonic [S-epi-1 -rhamnonic] acid 
(annexed formula). 1 -Guleonolactone crystallises in 
3 rods or large plates with apparent rectangular bases, 
HO—O—H m. p. 152°. It has [a]p — 84-9° or—87*7° initially 

j£— q —Qjj in aqueous solution, which diminishes as the lactone 

tt^ _ L _-rj becomes hydrated into the acid . The calcium , sodi u m , 

u V ** and barium salts are amorphous; the brucine salt 

HO C H (-f- 7H 2 0) crystallises in coarse plates. The phenyl - 

C0 2 H hydrazide forms coarse needles, m. p. 152°; the 
hydrazide, m. p. 155—156°, has [a] D + 15-2° in 
aqueous solution, the sign of the rotation in accordance with 
Hudson’s rule proving definitely that /'-{sorhamnonic acid is not 
present. 

Lcevulosecarboxylic Acid. —The isolation of a laevorotatory 
phenylhydrazide of laevulosecarboxylic acid, m. p. 187°, [a] D — 29*5° 
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in aqueous solution, is directly contradictory to Net’s assumption 
with regard to the position of the a-hydroxy-group (A., 1910, i, 711). 
More recent observation renders it exceedingly improbable that the 
addition of hydrocyanic acid to laevulose is completely unsym- 
metrical; it is more probable that two acids are formed 
simultaneously. H. W. 

A Highly Unsaturated Hydrocarbon, and some Higher 
Alcohols in a Commercial Illipe Fat. ShO’mei Kobayashi 
(J. Chem. hid. Japan , 1922, 25, 1188—1196).—A new, highly 
unsaturated hydrocarbon, illipene , C 32 H 56 , alight yellow solid with 
an aromatic odour, m. p. 64*5°, iodine value 382-5, was isolated 
from the unsaponifiable matter (8-55% of the fat) of a commercial 
illipe fat imported from India. It is optically inactive and boils 
at 315°/2* 5 mm. The hydrochloride is a white powder, m. p. 
115—116°. The unsaponifiable matter also contains four higher 
alcohols which were separated by repeated recrystallisation from 
acetone: (I) C 21 H 38 0, microscopic, silky needles, m. p. 196—197°, 
iodine value, 114-9°; (II) C 31 H 56 0, silver-white crystals, m. p. 186— 
186-5°, iodine value, 100-2; (III) C 27 H 48 0, silver-white grains, 
m. p. 159—160°, iodine value 82*3, and (IV) CgiH^O, light yellow 
needles, m. p. 125—135°, iodine value 100-2. The solid mixture of 
fatty acids of the fat is mainly composed of stearic acid. K. K. 

The Drying of Fatty Oils. Pawel Slansky (Z. angew. 
Chem ., 1922, 35, 389—391).—The drying of linseed oil is produced 
by oxidation and gelatinising processes, the latter being favoured by 
increase in temperature. The oxidation of linseed oil fatty acids 
proceeds more rapidly than that of linseed oil itself, and the oxidation 
of the oil is accelerated by the addition of linolic acid or linolenic 
acid. Gelatinisation of the oil is increased by the addition of oleic 
acid. The solid product, “ linoxyn,” obtained when linseed oil 
dries, is capable of absorbing 15% of its weight of water. 

W.P.S. 

Composition of the Fatty Acids of Rape Oil. Yosiiiyuki 
Toyama (J. Chem. Ind. Japan , 1922, 25, 1044—1053; cf. J. Tokyo 
Chem. Soc., 1895, 16, 187).—The main constituent of the fatty acids 
of rape oil obtained from the seeds of Brassica campestris, L. (B. 
chinensis , L.), grown in the Shiga prefecture, was erucic acid (about 
65%). The saturated acids (less than 2%) consisted of palmitic 
acid with seemingly stearic, behenic, lignoceric, and arachidic acids. 
The,presence of linolenic, linolic, and oleic acids was proved from the 
bromination and oxidation of the liquid acids and their methyl 
esters. [Cf. J. Soc. Chem. Ind., 1922, Dec.] K. K. 

Stereochemical Studies. VI. Stereoisomeric Trithio- 
carbodilactic Acids. Bror Holmberg (Arkiv Kem . Min. Ged., 
1921—1922, 8, No. 8, 1—17).—The action of potassium trithio- 
carbonate on an a-bromopropionate yields two stereoisomeric 
trithiocarbodilactic acids (A., 1905, i, 323). That the isomeride 
with the higher melting point is the racemic modification is shown 
by unpublished work of the author and Ramberg, who, by using 

qq* 
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highly active a-bromopropionic acid, obtained active trithiocarbo- 
dilactic acids* By means of d- and Z-oc-phenylethylamines (Lov6n, 
A., 1905, i, 875), the author has now succeeded in resolving the 
racemic acid into its components. The inactive isomeride with 
the lower melting point represents the meso-form. 

meao-Trithiocarbodilactic acid , CS(S*CHMe*CO^H) 2 , forms crystals, 
m. p. 104—105°, its saturated aqueous solution containing 27-4 
grams per litre at 25°; its crystalline barium salt (+5H 2 0) was 
prepared. An attempt to prepare an aniline hydrogen salt yielded 
3-phenyl-5-methylrhodanine (A., 1910, i, 361), and attempts to 
obtain d-a-phenylethylamine and d-a-phenylethylamine hydrogen 
salts resulted in the formation of Z-di-a-phenylethylthiocarb- 
amide, CS(S-CHMe-C0 2 Na) 2 +CHPhMe-NH 2 =SH-CHMe-C0 2 Na + 
C0 2 Na-CHMe-S*CS-NH-CHPhMe, and the latter +CHPhMe-NH 2 = 
C0 2 Na-CHMe-SH+CS(-NH-CHPhMe) 2 (cf. Loven and Ohlsson, A., 
1914, i, 830); thiolactic acid is also formed, CS(S‘CHMe*C0 2 Na) 2 + 
2H 2 0=2C0 2 Na-CHMe-SH+C0 2 +H 2 S. 

d^-Trithiocarbolactic acid forms small, yellow prisms, m. p. 150— 
151° on slow, or 154—155° on rapid, heating; its saturated aqueous 
solution contains 3-04 grams per litre at 25°. Its readily soluble 
banum salt (+4H 2 0); aniline hydrogen salt, 2C 7 H 10 O 4 S 3 ,NH 2 Ph, 
yellow, crystalline crust, m. p. 134—135°, and aniline salt, 
C 19 H 24 0 4 N 2 S 3 , yellow, crystalline powder, m. p. 135° (gas evolution), 
were prepared. 

d-Trithiocarbodilactic acid crystallises in small, yellow prisms, 
m. p. 136—136-5°, [a]|? +167-4° in acetone, +166-1° in absolute 
alcohol, and +187-9° in ethyl acetate. As sodium hydrogen salt 
[a]}? for the acid is +80-9° and as sodium salt +50-6°. 

The Z-isomeride shows the same melting point and solubility 
as the d-compound; [ajjj —167-8° in acetone and —109° in water. 
When heated in aqueous solution, the acid gradually becomes 
inactive. 

When heated with ammonia, d-trithiocarbodilactic acid yields a 
dextrorotatory thiolactic acid which is converted into a dextro¬ 
rotatory dithiodilactic acid when oxidised (cf. Loven, A., 1908, i, 
714). T. H. P. 

The Properties of Dibenzoylcystine. Charles George Lewis 
Wolf and Eric Keigiitley Rideal (Biochem. */., 1922, 16, 548— 
555).—Gels of dibenzoylcystine may be prepared by peptisation 
With hot water. The substance is a relatively strong acid with a 
dissociation constant of l-49xl0“ 8 . The gel structure appears to 
be fibrillary and relatively coarse. The sodium salt of the acid 
exhibits no gelatinising properties. The presence of acids greatly 
reduces the solubility of the compound. This was confirmed by 
observations on the water-retaining capacity and internal viscosity 
of the gel. Lyotropic salts, such as ammonium thiocyanate, 
reduce the water-retaining power of the gel, producing ultimate 
liquefaction. Kationic dyes are adsorbed and precipitated by the 
gel. Anionic dyes diffuse in a normal manner, whilst halogen 
dyes apparently react chemically with the sulphur group. Di-m- 
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nitrobenzoyl cystine has similar properties to the simple compound. 
A possible structure for the gel fibril based on the effect of chemical 
substitution on the gel formation is suggested. S. S. Z. 

Preparation of Crotonaldehyde. Consortium fur Elektro- 
chemisciie Industrie G. m. b. H. (D.R.-P. 349915; from Chem. 
Zentr. t 1922, iv, 43).—Acetaldehyde vapour is passed over suitable 
catalysts at temperatures below 300°. The crotonaldehyde is 
removed at once from the seat of the reaction with the excess of 
unchanged acetaldehyde which is led back again into the reaction 
chamber, after separation from the crotonaldehyde. Charcoal 
coated with titanium oxide or moulds made of aluminium oxide 
or hydroxide, beryllium oxide, calcium hydroxide, bog iron ore, 
cement, or mixtures of these substances are used as catalysts. 

. G. W. R. 

Synthesis of Substances resembling Disaccharides from 
Monohydroxyaldehydes. Burckhardt Helferich and 
Rudolf Weideniiagen ( Ber ., 1922, 55, [2?], 3348—3354).—In 
continuation of the examination of y- and S-hydroxy aldehydes 
which have been shown to exhibit a close analogy to the aldoses, 
it is found that they can be converted by boiling their ethereal 
solutions with dehydrated copper sulphate into products which 
are very similar to a disaccharide of the type of trehalose. 

y-Hydroxyvaleraldehyde is converted into di -y -hydroxylaler- 

aldehyde [bis-5-methyltetrahydro-2-furyl ether], O^CH<C^ 2 ^‘cHM ) ’ 

a colourless, mobile liquid, b. p. 86—92°/ll mm., d} 8 1*0107, 
1*4409. It is sparingly soluble in water (1 : 55). It does not 
reduce boiling Fehling’s solution or exhibit any reaction of a free 
aldehyde group. It does not evolve methane when treated with 
magnesium methyl iodide according to the method of Tschugaev 
and Zerewitinov. It is very smoothly hydrolysed by dilute acids 
with the production of two molecular proportions of y-hydroxy- 
valeraldehyde. 

y-Hydroxy-y-methylhexaldehyde is transformed in a similar 
manner into di-y-hydroxy-y-methylhexaldehyde \bis-5-ethyl-5-methyl- 

tetrahydro-2-furyl ether], ofcH<C^ 2 ) , a colourless liquid 

\ O L/JMeEt/ 2 

with a pleasant odour and bitter, resinous taste, b. p. 121— 
125°/11 mm., dj 8 0*9678, rijj 1*4447. It is very sparingly soluble 
in water (1 : 100). In its chemical properties, it resembles its 
simpler homologue. 

Di-§-hydroxy-n-hexaldehyde, [bis-6-methyltetrahydro-2-tx-pyryl ether] 

0(cH<^^ e 2 >CH 2 ) , is a colourless, fairly mobile liquid, b. p. 

100—105°/11 mm., dj 8 L000, n 1 ^ 1*4480; one part of it dissolves 
in sixty parts of water. H. W. 

The Oxidation of Acetone with Potassium Permanganate. 

William Lloyd Evans and Lily Bell Sefton (J. Amer. Chem. Soc ., 
1922, 44, 2276—2283; cf. this vol., i, 1108).—By the oxidation 

qq* 2 
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of acetone with neutral or alkaline potassium permanganate at 
25°, 50°, and 75°, the sole products are oxalic and acetic acids 
and carbon dioxide. The yield of oxalic acid increases with increase 
both in the temperature and the concentration of the alkali, whilst 
that of acetic acid diminishes with decrease in the tomperature and 
increase in the concentration of the alkali. The production of 
carbon dioxide increases with rise in temperature. Acetic acid 
and carbon dioxide arise from the oxidation of acetaldehyde and 
methylene, respectively. The production of oxalic acid in neutral 
solutions is due to the very slow oxidation of acetic acid and the 
oxidation of vinyl alcohol. The results indicate that in aqueous 
solution acetone must be in equilibrium with isoacetone, an increase 
in the alkalinity causing an increase in the formation of asoacetone. 
Confirmation of Witzemann’s view as to the intermediate production 
of acetylcarbinol in the oxidation of acetone is given (cf. A., 1918, 
i,58). 6 W. G. 

Researches on Residual Affinity and Co-ordination. EX. 
Interaction of Selenium Tetrachloride and p-Diketones. 

Gilbert T. Morgan, Harry Dugald Keith Drew, and Thomas 
Vtpond Barker (T., 1922, 121, 2432—2473). 

Optical Rotations of the Sugars. I. The Aldohexoses 
and Aldopentoses. John Gwilliam Maltby (T., 1922, 121, 
2608—2612). 

Acetone Sugars. II. Diacetonexylose. Karl Freuden- 
berg and Olav Svanberg ( Ber ., 1922, 55, [5], 3239—3242).— 
Diacetonexylose is of particular interest with regard to the relation 
of its existence to the structure of diacetoneglucose, since xylose 
has the same configuration as dextrose but lacks the carbon atom. 
The isolation of the compound therefore demonstrates that the 
carbon atoms in dextrose are in themselves capable of combining 
with two tsopropylidene groups, and, although not in itself afford¬ 
ing proof that this is actually the case, confirms the possibility 
that dextrosediacetone has position 6 unsubstituted (cf. Irvine 
and Hogg, T., 1914, 105, 1386). 



1 H-&CL 
? H-i-O^ 0 ^ 02 

0 0-6-H 

'—c-h 

-^h 2 

H-C-CL „ r 
H 2 -C-0 >CMe2 

(I.) 

(II.) 



Diacetonexylose (formulae I, II, or III), a colourless, viscous 
liquid, b. p. 85—87°/0*5 mm., is prepared by the action of hydrogen 
chloride on a mixture of finely-divided xylose and anhydrous 
acetone. In freshly prepared aqueous solution it has [oc]» +13*8°, 
which, after a day, attains a constant value, —1*3°. A specimen 
which has been preserved for about ten days has an initial specific 



ORGANIC CHEMISTRY. 


i. 1117 


rotation about half as great as that of the freshly prepared material 
under similar conditions. When prepared in this manner, a portion 
of the hydrogen chloride is retained in organic combination (but 
lost during the distillation); it appears to exist in an intermediate 
compound which could not be isolated. In the condensation, 
hydrogen chloride may be replaced by naphthalene-p-sulphonic 
acid, but the yields of the products are not quite so good. 

H. W. 

Carbohydrates. II. A New Anhydride (ap) of Glucose. 

Percy Brigl (Z . physiol . Chem ., 1922, 122, 245-—262; cf. this 
vol., i, 225).—When a-chloro-ye^-triacetylglucose is treated in benzene 
solution with ammonia, hydrogen chloride is removed with the 
formation of y*£4riacetylglucose-^anhydride, white prisms, soluble 
in the usual organic solvents except light petroleum and carbon 
disulphide, m. p. 59-5°, [a]\5 +106-5°. The heat of combustion is 
4595 cal. With acetic anhydride, it reacts readily, and from the 
product, (a)-penta-acetylglucose can be isolated, m. p. 115°. With 
witter, it yields a mixture of the (a) and (p) forms of ye£-triacetyl- 
glucose. (c x)-y*£-Triacetylqlvcose forms fine needles, m. p. 113— 
115°, [a]}? +139-6°. With methyl alcohol, only yt£4riacetyl-a m 
methylglucoside is formed, compact needles, m. p. 96—98°, [a] 17 
+9-4. W. O. K. 

* Acetone Sugars. I. Transformations of Diacetoneglucose. 

Karl Freudenberg and Fritz Brauns ( Ber ., 1922, 55, [2?], 
3233—3238).—Toluene-p-sulphonyldextrosediacetone (Freudenberg 
and Ivers, this vol., i, 523) is unusually stable towards alkalis, 
and is only slowly converted by boiling hydrazine into hydrazino- 
diacetoneglucose , C 12 H 22 0 6 N 2 , m. p. 96—97°, [a]]J gyell0W +83*4° 
in water, Mligyeiiow + 163*6° in acetone. When oxidised, di¬ 
acetoneglucose is re-formed from it in small amount, so that it 
appears that the carbonyl group of the sugar and the union of 
the tsopropylidene groups have remained unchanged. It is, how¬ 
ever, remarkable that the hydroxy-group of dextrosediacetonc 
after displacement by the hydrazine residue and re-formation by 
oxidation of the hydrazino-compound should return to its original 
spatial position in the molecule, and it is therefore tentatively 
suggested that the change would be more readily explicable if 
the hydroxy-group were regarded as attached to the 6-carbon 

___ atom and the annexed formula were ascribed 

jj.q.q to diacetoneglucose. Hydrazinodiacetoneglucose 

* n ^>CMe 2 is converted by benzaldehyde in the presence 
of ether into the corresponding benzylidene com- 
0*C«H O pound, C 19 H 26 0 6 N 2 , prisms, m. p. 99—100°, 

T 77 ~T 7 CMe 2 ' [a]g yullow +144*2° in s-tetrachloroethane. The 

mother-liquors from the benzylidene derivative 

H*C— - contain an unsaturated compound, diacetone - 

CH 2 -OH glucoenose , 8 0 6 , needles, m. p. 51° [<x]g gyellow 

~ +21*56° in absolute alcohol which is smoothly 

reduced by hydrogen in the presence of methyl acetate and spongy 
platinum to diacetonedeoxyglucose , C 12 H 20 O 6 , m. p. 80°, [aJSg yeiiow 
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—34*60° in absolute alcohol, [a]^ gycllow —61*9° in aqueous solution. 
Toluene-p-sulphonyldiacetoneglucose is reduced by sodium amalgam 
and ethyl alcohol (80%) to diacetoneglucose and toluene-p-sulphmic 
acid. ' H. W. 

The Acetone [isoPropylidene ] Compound of Anhydro- 
enneaheptitol. The Acetone Compounds of Polyhydroxy- 
alcohols. C. Mannich and W. Brose (Ber., 1922, 55, [B], 
3155—3157).—Anhydroenneaheptitol, obtained by the condens¬ 
ation of acetone and formaldehyde in the presence of calcium 

w _p/pxT .nm hydroxide, and to which the annexed formula 

Y(^ J:1 2 # '^* i )2 is ascribed, readily yields a diacetone compound, 
0 CH 2 *OH C 16 H 26 0 6 , leaflets, m. p. (indefinite) 229°. The 
—(j(CH *OH) ( , substance still contains a free hydroxyl group, 
2 2 since it is converted by acetic anhydride and 

sodium acetate into a monoacetate, highly refractive needles, m. p. 
140° (corr.). The formation of an acetone derivative is the more 
remarkable since the parent substance is a 1:3-glycol; it has been 
assumed previously (cf. Fischer, A., 1920, i, 807; Fischer, Bei£- 
mann, and Barwind, A., 1920, i, 805) that acetone derivatives are 
only obtainable from polyhydroxy-alcohols which have the hydroxy- 
groups attached to adjacent carbon atoms. H. W. 

Tetralsevoglucosan and Tetraglucosan. Hans Pringsheim 
and Karl Schmalz (Ber., 1922, 55, [jB], 3001—3007).—The poly- 
amyloses, obtained by the fermentation of starch and glycogen 
with Bacillus macerans, are characterised by undergoing depoly¬ 
merisation to their fundamental substances when acetylated by 
acetic anhydride in the presence of zinc chloride and by the impos¬ 
sibility of their complete methylation. These properties are not 
shown by polymeric anhydro-sugar, since tetralaevoglucosan and 
tetraglucosan can be acetylated under similar conditions without 
undergoing depolymerisation, and are completely methylated with 
unexpected ease. 

Laevoglucosan and tetralaevoglucosan are prepared by a modi¬ 
fication of the methods of Pictet and his co-w r orkers (A., 1918, 
i, 59, 527; 1921, i, 766); the specific rotation of the latter sub¬ 
stance could not be raised beyond +85°, whereas Pictet records 
+ 100°. Tetralaevoglucosan is converted by acetic anhydride in 
the presence of a little zinc chloride into tetralaevoglucosan dodeca - 
acetate , C^H^Ogg, an amorphous substance which is completely 
molten at 125° after softening at 108—109°; it has [a]^+b9*69° 
in glacial acetic acid solution. Dodecamethyl tetralaevoglucosan, 
a pale yellow, viscous liquid, which does not reduce 
Fenling’s solution, is readily prepared by two consecutive treat¬ 
ments of the parent substance with methyl sulphate and sodium 
hydroxide at 70°. It is hydrolysed by boiling dilute sulphuric 
acid (6%) to tetramcthylglucose (identified as the anilide, m. p. 
136—137°) and a dimethylglucose, whereby it is established that 
in the polymerisation of laevoglucosan, the rupture of the 1 : 6- 
oxygen bridge with formation of a free 6-hydroxy-group has 
occurred in two of the four molecules of the parent substance. 
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Tetraglucosan dodeca-acetate is an amorphous, hygroscopic sub¬ 
stance, [a]$+70*82° when dissolved in glacial acetic acid. Dodeca - 
methyltetraglucosan is hydrolysed to tetramethylglucose, and two 
products which arc characterised by solubility in anhydrous ether 
in the one case and in acetone in the other case. 

Tetraglucosan octa-acetate has m. p. 84—86°, in agreement with 
the observations of Pictet ( loc . tit.). H. W. 

Polysaccharides. XVI. P. Karrer [with W. Fioroni] 
(JBer., 1922, 55, [B], 2854—2863; cf. this vol., i, 435).—The heats 
of combustion of the amyloses have been redetermined with the 
following results expressed in calories per gram of substance : 
diamylose (4285), a-tetra-amylose (4196), a-oeta-amylose (4620), 
P-hexa-amylose (4166), laevoglucosan (4181), triamylose (identical 
with P-hexa-amylose) (4162*5). Polymerisation proceeds exotherm- 
ally from diamylose to a-tetra-amylose and then strongly endo- 
thermally to octa-amylose. In further examination of the 
possibility of calculating the heat of combustion of a sugar of the 
general formula (C 6 H 12 0 6 ) n —(n—1)H 2 0, the values have been 
determined experimentally for cellobiose (3944) (calculated from 
the observed value for a specimen containing 2*2% of water), 
sucrose (3945), lactose (3953), and maltose (3949); within the limits 
of experimental error, these disaccharides, C 12 H 22 O n , have identical 
heats of combustion. This is also true of maltose octa-acetate 
(4468) and cellobiose octa-acetate (4471). The observed and 
calculated values for the trisaccharide, raffinose, have been shown 
to be in harmony, and similar observations are recorded for the 
tetrasaccharide, stachyose (observed 4065; calculated, 4058). 

The dependence of the heat of combustion on the degree of 
polymerisation is illustrated in the case of the a-amyloses. A com¬ 
parison of the heats of combustion of acetyl-cellulose, -starch, 
and -inulin on the one hand and the non-acetylated polysaccharides 
on the other should therefore give valuable information as to the 
possibility of acetylation being accompanied by depolymerisation. 
The observed values are as follows : inulin (4190), starch (4182), 
cellulose (4185), starch hexa-acetate (4499), cellulose hexa-acetate 
(4496), inulin triacetate (4522). The heats of combustion of the 
acetates are calculated from those of the parent substances on the 
assumption that the heat of esterification (known to be small) 
can be neglected. The observed and calculated values agree so 
closely that there is no reason to suppose that an alteration of 
the degree of polymerisation of the carbohydrate occurs during 
acetylation. 

The author has shown that liexa-amylose is identical with tri¬ 
amylose and his observations have been confirmed by the crystallo- 
graphical measurements of Miggle and Johnson. # The individuality 
of the substances has, however, been maintained by Pringsheim 
(this vol., i, 633), to whose arguments a critical reply is now given. 
Pringsheim’s doubt as to the identity of the maltose hepta-acetate 
obtained by the action of acetyl bromide on triamylose is un¬ 
justified since it is a well-defined, crystalline substance. Attempts 
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to repeat the preparation of triamylose sodium hydroxide according 
to Fftngsheim’s method gave a product which contains sodium 
ethoxide. Contrary to Pringsheim’s observations, the solubilities 
of triamylose and hexa-amylose in water are identical, and the 
observed discrepancies are due to the inadequacy of Pringsheim’s 
method of experiment. With regard to Pringsheim’s observation 
that the molecular weight of acetylated hexa-amylose is identical 
with that required for an acetylated triamylose, the author points 
out that acetylated anhydro-sugars are not in general suitable 
for determinations of molecular weight; incidentally, the mole¬ 
cular weight of acetylated hexa-amylose as determined by Rast’s 
method (this vol., ii, 421) is about 1950 (or exactly double that 
found by Pringsheim). Doubts are cast on the individuality of 
Pringsheim’s trifructose. H. W. 

The Absorption of Iodine by Starch. H. von Euler and 
Karl MyrbIck (Arkiv Kem. Min. Oeol ., 1922, 8, No. 9, 1—29; 
cf. this vol., i, 527).—Measurements have been made of the distri¬ 
bution of iodine between benzene and a solution of starch. Evidence 
is found of the existence of two compounds of iodine and potato 
starch, to which the formulae (C 6 H ]0 O 5 ) 18 I 2 and (CgH^Og)^^ are 
given. Soluble starch has less affinity for iodine than potato 
starch, and there is more iodine in the benzene layer. There is 
evidence that hydrogen iodide is not necessary for the formation 
of the blue colour and that the compound of Mylius containing 
hydrogen iodide or potassium iodide is a further additive compound. 

W. 0. K. 

Oxidation of Amylodextrin. Wiktor Syniewski (Roczniki 
Chem., 1922, 2, 83—94).—When amylodextrin (soluble starch) is 
oxidised by means of bromine in the presence of barium carbonate 
(to prevent the hydrolysis of the molecule), amylodextrinic acid, 
^ 2 ie^ 348 ^i 98 > i s obtained as a white, non-crystalline substance. 
It has an acid reaction, [a]^-f-191’09°, and its reducing power is 
23*24% of that of maltose. In solution, it reduces alkaline silver 
solution and gives the “ Molisch ” reaction with a-naphthol, but 
the colour is not violet as with starch and the sugars, but car¬ 
mine-red. In concentrated solution, it gives a red colour on 
warming with hydroxylamine hydrochloride and potassium hydr¬ 
oxide. The author assumes that amylodextrin has the formula 
^ 216 ^ 372^186 an d contains twelve maltose residues connected 
together by the carbonyl groups, and that the CH 2 *OH groups 
alone undergo oxidation to carboxyl groups. W. T. 

Some Physical Properties of Cotton Cellulose and its 
Modifications. A Summary of Existing Data. Geo. E. 
Collins {Trans. Text. Inst., 1922, 13, 204—213).—The following 
subjects are dealt with: specific gravity, elasticity, specific in¬ 
ductive capacity, electrification, mechanical absorption of liquids, 
thermal effects accompanying water adsorption, changes resulting 
from the action of heat and cold, thermal conductivity, specific 
heat, heat of combustion, heat of reaction, refractive index, double 
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refraction and appearance in polarised light, action of ultra-violet 
light, optical activity of sols, ultra-microscopy, evidence of X-rays 
on structure. Data dealing with the swelling of cellulose and the 
adsorption of vapour by cellulose will be summarised in future 
reports, but it may be taken that little or nothing has been published 
about properties not included in the above list. J. 0. W. 

The Viscosity of Cellulose. II. The Lowering of the 
Viscosity of Cellulose by Various Reagents. Reginald 
Arthur Joyner (T., 1922, 121, 2395—2409). 

11 Oxycellulose : M its Formation and Reactions. Percy 
Herbert Clifford and Robert George Fargher (Trans. Text . 
Inst., 1922, 13, 189—204).—A review of the various methods of 
oxidation of cellulose, and the reactions of, and tests for, 44 oxy¬ 
cellulose,together with a bibliography. J. C. W. 

Ligninsulphonic Acids. R. H. McKee and Geo. Earsky 
(Paper Trade J., 1922, 74, 46—48).—An attempt to separate the 
various acids by precipitation with calcium chloride. Three litres 
of sulphite waste liquor were concentrated to 800 c.c., filtered, 
and neutralised with calcium hydroxide. Calcium chloride was 
then added in quantities of 50 grams, the mixture being heated on 
the water-bath for two hours to induce coagulation; the precipitate 
was collected after each addition. Each fraction was then repre¬ 
cipitated with calcium chloride from its solution in twice its weight 
of water. Analysis of the corresponding barium salts of the final 
fractions gave C 59*7—55T%, H 6*4—5*9%. The ratio of carbon 
to hydrogen thus varies from 8*6 to 10T, whilst the ratio for cellulose 
is 7. It is therefore considered that the substance contains several 
compounds of varying composition. Chemical Abstracts. 

The Decomposition of Amines in the Vapour Stage. Fred 
W. Upson and Lila Sands (J. Amer . Chem. Soc., 1922, 44, 2306— 
2310).—When ethylamine vapour is passed over kaolin at 700° 
the chief products are ammonia, hydrogen cyanide, and a sub¬ 
stance which is probably acetonitrile, together with smaller quanti¬ 
ties of hydrogen and nitrogen. At 500°, no hydrogen cyanide is 
produced, a larger amount of ammonia is formed, and the gaseous 
products contain relatively larger amounts of unsaturated hydro¬ 
carbons. At 1000°, the nitrogen appears exclusively as free nitro¬ 
gen, and much of the hydrogen as free hydrogen. The hydrocarbons 
are almost entirely saturated and to a large extent consist of butane. 
The decomposition of propylamine under similar conditions at 700° 
proceeds in a manner similar to that of ethylamine. The results 
may be explained on Nef’s theory of methylenic dissociation (cf. 
Annalen , 1899, 309, 126; 1901, 318, 37). W. G. 

Kinetic Determinations of the Constitutions of Hydroxy- 
and Amino-chloropropanes. L. Smith and B. Platon (Ber., 
1922, 55, [jB], 3143—3155).—The preparation of p-chloro-rc-propyl- 
amine (cf. Gabriel and Ohle, A., 1917, i, 562) and a-chloro-(3-amino- 
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propane and their reactions with nitrous acid have been investigated. 
The latter changes are represented in the scheme : 


CHMeCl-CH 2 -NH 2 +HNO. 


*o% 


NH 2 -CHMe-CH 2 Cl+HN0 2 ^ 



90 % 


CHMe01-CH 2 -0H+N 2 +H 2 0 

0H-CHMe-CH 2 Cl+N 2 +H 2 0. 


It is therefore shown that a definite transformation can accompany 
the conversion of an amino- into a hydroxy-compound by means of 
nitrous acid even when the operation is conducted at a low tem¬ 
perature. The tendency towards transformation is most marked 
with the a-amino-compound. The reaction of an aliphatic amino- 
compound with nitrous acid should not therefore be used as a 
general method for the elucidation of constitution. The optically 
active “ p-propylene chlorohydrin ” described by Abderhalden and 
Eichwald (A., 1919, i, 2) must be regarded as a mixture of approxim¬ 
ately equal quantities of the a- and p-compounds, the former of 
which is inactive; the corresponding propylene oxide and propylene 
glycol must also be partly inactive. The synthesis of ap-diglycerides 
from acylated y-aminopropylene glycols (Bergmann, Brand, and 
Di^eyer, A., 1921, i, 444) does not appear to rest on a firm theoretical 
basis. 

The preparation of (3-chloro-7?-propylamine is effected according 
to the method of Gabriel and Ohle (loc. cit .); (the melting points 
observed for the various intermediate compounds by these chemists 
are recorded in brackets). Propylene oxide is converted by phthal- 
imide into a mixture of p-hydroxyethylphthalimide, 


oh-ch 2 -ch 2 -n:c 8 h 4 o 2 , 

lustrous leaflets, m. p. 129*5° (corr.), and (3-hydroxy-??-propyl- 
phthalimide, prisms, m. p. 88° (corr.) [90—91°, 88—89°]. The 
latter substance is converted into the corresponding chloride, b. p. 
183—184°/10 mm., m. p. 97*5—98° (corr.) [100—102°], which is 
hydrolysed by glacial acetic and fuming hydrochloric acids to 
P-chloro-w-propylamine hydrochloride, m. p. 179° (corr.) [183*5— 
186°]. The substance is, however, prepared more conveniently 
in quantity by the method of Abderhalden and Eichwald {loc. cit.). 
It is diazotised in faintly acid solution either as hydrochloride or 
tartrate; the chlorohydrin which is formed has b. p. 128—129*5° 
and 128-—129°, respectively, and is colourless, neutral, and free 
from aldehyde. 

The preparation of a-chloro-p-aminopropane is effected by 
converting (3-chloro-?i-propylamine hydrochloride by means of 

sodium hydroxide into the imine, CHMe<^^ 2 , which is trans- 

NH 


formed by concentrated hydrochloric acid into a-chloro-P-amino- 
propane hydrochloride; since the latter substance is hygroscopic 
and difficult to preserve, it is converted into the corresponding 
picrate, m. p. 146°, which is re-converted into the hydrochloride 
immediately before use. It is diazotised at 40—50°, giving a 
colourless, neutral chlorohydrin, b. p. 126°. 
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The composition of the mixture of chlorohydrins is established 
from measurements of its rate of decomposition by barium hydr¬ 
oxide. The bimolecular velocity coefficient for a-chloro-p-hydr- 
oxypropane for 2=0 is & 0 =14*3, whereas the corresponding constant 
for p-cnloro-a-hydroxypropane is about 4. The coefficients of the 
mixtures lie intermediate between these values and decrease 
markedly as decomposition proceeds. The composition of the 
mixtures is calculated on the assumption that for a definite mixture 
the velocity coefficient at any instant is only dependent on the 
ratio of quantities of isomerides actually present at that instant. 

The constitution of the chloropropylamines is established similarly 
by studying the rate of decomposition by barium hydroxide. The 
picrates are used, and the velocity of the change is determined by 
estimation of the chlorine by Volhard’s method. a-Chloro-p- 
propylamine has &=0*50 at 25°, whereas the corresponding value 
for p-chloro-w-propylamine is 0'067. Since the action of chloro- 
amines towards alkali hydroxide is similar to that of chlorohydrins, 
it is valid to assume that the compound which is most readily 
decomposed contains the halogen in the a-position. H. W. 

The Action of Sodammonium on Hexamethylenetetramine, 
Tetramethyldiaminomethane, and Ethylidene-ethylamine. 

M. Picon ( Compt . rend., 1922, 175, G95—698; cf. Lebeau and 
Picon, this vol., i, 801).—Sodammonium is the only hydrogenat¬ 
ing substance that is without action on hexamethylenetetramine, 
and it has no action on saturated aliphatic compounds which 
contain nitrogen. Its action on unsaturated aliphatic nitrogen 
compounds results in the formation of condensation products in 
which two molecules of the original substance are linked by the 
carbon atoms which were previously unsaturated. This reaction 
furnishes a new method of preparing secondary diamines. The 
inference is drawn that the inertness of sodammonium with respect 
to hexamethylenetetramine is due to the fact that the latter has 
no double bond which links carbon to nitrogen; this tends to 
support the constitutional formula suggested by Duden and Scharff 
(A., 1896, i, 122). H. J. E. 

Mechanism of Guanidine Formation in Fused Mixtures 
of Dicyanodiamide and Ammonium Salts. J. S. Blair and 
J. M. Braham (J. Amer. Chem . Soc., 1922, 44, 2342—2352; cf. 
Davis, this vol., i, 117, 118; Werner and Bell, T., 1920, 117, 
1133).—Experimental evidence is given in support of the view that 
the mechanism of guanidine formation in fused mixtures of dicyano¬ 
diamide and an ammonium salt consists first in the formation of 
the diguanide salt by the addition of the ammonium salt to the 
nitrile group of dicyanodiamide, and the subsequent addition of 
a second molecule of the ammonium salt to form two molecules 
of the guanidine salt. 

I. NH 2 -C(NH)-NH-CN+NH 3 -HX>NH 2 *C(NH)-NH-C(NH)-NH 2 ,HX 

II. NH a -C(NH)-NH-C(NH)-NH 2 ,HX+NH 3 ,HX->2NH:C(NH 2 ) 2 ,HX. 
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When dicyanodiamide is fused with ammonium thiocyanate, the 
amount of diguanide thiocyanate in the fused mass increases at 
first with the time of fusion, then reaches a maximum, and slowly 
diminishes. On the other hand, guanidine thiocyanate does not 
make its appearance until the diguanide thiocyanate has nearly 
reached its maximum concentration. 

When diguanide nitrate is fused with ammonium nitrate there 
is a decided formation of guanidine nitrate and the statement 
that diguanide salts are formed by the reverse of reaction II above 
is shown to be very doubtful. 

The authors consider that the experimental results support the 
cyanoguanidine structure for dicyanodiamide. W. G. 

Mutarotation and Pseudo-mutarotation of Glucosamine 
and its Derivatives. James Colquhoun Irvine and John 
Campbell Earl (T., 1922, 121, 2370—2376). 

Salicylidene Derivatives of «f-Glucosamine. James Colq tr¬ 
ue un Irvine and John Campbell Earl (T., 1922, 121, 2376— 
2381). 

The Influence of Position and of Temperature on the 
Reaction of Aliphatic Amino-nitrogen with Nitrous Acid. 

Max S. Dunn and Carl L. A. Schmidt (J. Biol. Chem., 1922, 53, 
401—410).—The rate at which nitrous acid deaminises aliphatic 
amino-acids depends on the position of the amino-group; the 
greater the distance of this from the carboxyl the more slowly 
the reaction proceeds. In all cases, a decrease in temperature 
causes a diminution in the rate, but, contrary to the statement 
of Sure and Hart (A., 1917, ii, 551) the deamination of the c-amino- 
group of lysine is not completely inhibited at 1°. Casein is deamin- 
ised more slowly than lysine at the ordinary temperature. E. S. 

The Synthesis of Glycine from Formaldehyde. Arthur 
Robert Ling and Dinshaw Rattonji Nanji (Biochem. J., 1922, 
16, 702—703).—Methyleneaminoacetonitrile is prepared by Klages’ 
method by condensing two molecules of formaldehyde with one 
molecule of ammonium cyanide. The nitrile is then hydrolysed 
with a boiling 40% solution of barium hydroxide and the methylene 
derivative of glycine formed is boiled until no more form¬ 
aldehyde is given off. The yield of glycine from aldehyde by this 
method is 54% of the theoretical—the highest yield of glycine yet 
recorded as a result of its direct synthesis from formaldenyde. 

s. s. z. 

Hydrolysis of Glycylglycine by Hydrochloric Acid. Iv. S. 

Jaitschnikov (J. Russ . Phys. Chem. Soc ., 1920, 52, 147 — 150).— 
Both at 10° and at 100°, the hydrolysis of glycylglycine by means of 
hydrochloric acid proceeds, for about one-third of its course, in 
accordance with the equation for a reaction of the first order (cf. 
Euler, A., 1907, i, 574). T. H. P. 
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The Preparation of a-Amino-^-hydroxy-acids from Olefine 
Carboxylic Acids. Walther Schrautii and Hanns Geller 
( Ber ., 1922, 55, [B], 2783—2796).—The possible general applic¬ 
ability of a synthesis of a-amino-P-kydroxy-acids from ethylcne- 
carboxylic acids on the following lines has been investigated: 

ester of olefinecarboxylic acid merc ^? - a ^ . t ? t > p-methoxy-a-acetato- 

methyl alcohol 

mercuri-ester P-methoxy-a-bromomercuri-ester bromin ^ a-bromo- 
P-methoxy-ester hydrolya ^ a-bromo-P-methoxy-acid &mmon1 ^ a-amino- 
p-methoxy-acid HB ^ a-amino-p-hydroxy-acid. The synthesis ap¬ 
pears likely to be valuable in the purely aliphatic series, but 
complications follow when aromatic radicles are present. 

Ethyl $-methoxy-<x-bromomercuriisovalerate, 

0Me-CMe 2 -CH(HgBr)-C0 2 Et, 

colourless plates, m. p. 51°, is prepared by treating ethyl pp-di- 
methylacrylate with a solution of mercuric acetate in methyl 
alcohol during three days at the atmospheric pressure and subse¬ 
quently adding an aqueous solution of potassium bromide to the 
mixture. It is slowly transformed by a solution of bromine in 
chloroform into ethyl <x-bromo-$-methoxyisovalerate, a colourless 
liquid which is hydrolysed by A/2-aqueous sodium hydroxide to 
ai-bromo-$-rnethoxyisovaleric acid , 0Me*CMe 2 *CHBr*C0 2 H, m. p. 77°. 
When the latter is heated with aqueous ammonia (25%) at 100°, 
it is transformed into oc-amino-$-?nethoxyisovaleric acid, 
0Me-CMe 2 -CH(NH 2 )-C0 2 H, 

colourless, lustrous plates, decomp. 250—260°, from which a-amino- 
P-hydroxyi«sovaleric acid, 0H*CMe 2 *CH(NH)*C0 2 H, m. p. 218° 
(decomp.), is prepared by means of boiling hydrobromic acid 
(d 1*47). The latter acid is converted by phenylcarbimide into the 
compound, C 12 H 10 O 4 N 2 , m. p. 162° (decomp.); it gives a naphthal¬ 
ene- p-sulphonyl derivative , C 15 H 17 0 5 NS, small, colourless needles, 
m. p. 261°. 

Difficulties are encountered when the series of reactions is applied 
to methyl cinnamate (of. Schrauth, Schoeller, and Struensee, A., 
1910, i, 347). The preparation of methyl p-methoxy-a-bromomercuri- 
P-phenylpropionate, OMe'CHPh*CR(HgBr)'C0 2 Me, is effected in 
good yield, but the replacement of the mercury complex by bromine 
occurs slowly in the presence of chloroform with simultaneous pro¬ 
duction of methyl ap-dibromo-P-phenylpropionate, but rapidly in the 
presence of ethyl acetate, with formation of methyl a.-bromo-$- 
methoxy-$-phenylpropionate. The hydrolysis of the latter is not 
very satisfactory, since considerable quantities of halogen-free 
products are obtained when sodium hydroxide is used, whereas 
ap-dibromo-P-phenylpropionic acid is formed when hydrobromic 
acid is employed. Attempts are made to overcome the difficulties 
attendant on hydrolysis by the use of cinnamic acid as initial 
material. The latter is converted successively into $-methoxy-oi- 
bromomcrcuri-fi-phenylpropionic acid, m. p. 160—166° (decomp.), 
x-bromo-fi-methoxy-fi-phenylpropionic acid, m. p. (indefinite) 170° 
after softening at 165° (which appears to be a stereoisomeride of 
the acid obtained in the above series, starting from methyl cin- 
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namate) and a-amino-$-methoocy-$-phenylpropionic acid , plates, 
in. p. 236° (docomp.) [corresponding compound from phenylcarb- 
imide, colourless plates, m, p. 161° (decomp.); fi-naphthalenesulph - 
onyl derivative, prisms, m. p. 157°]. Replacement of the methoxy- 
by the hydroxy-group in the latter acid could not be effected by 
hydrobromic or hydriodic acids, bromohydrocinnamic and cin¬ 
namic acids being formed, a -Bromo-$-methoocy-$-phenylpropionic 
acid , prepared by the hydrolysis of methyl a-bromo-P-methoxy-P- 
phenylpropionate, crystallises in colourless needles, m. p. 126— 
127°. 

Ethyl p-methoxycinnamate is converted in the usual manner 
into ethyl fi-methoxy-oL-bromomercuri-P-p-methoxyphenylpropionate , 
prismatic plates, m. p. 107°. The elimination of the mercury 
complex by bromine does not, however, follow a completely normal 
course, since bromination of the phenyl group occurs simul¬ 
taneously, as is shown by the ultimate isolation of v.-amino-$- 
methoxy-fi-p-rwthoxybromophenylpropionic acid , pale yellow plates, 
m. p. 224° (decomp.) (the corresponding derivative from phenyl- 
carbimide is described). On the other hand, ethyl fi-methoxy-ct.- 
iodomercuri-fi-p-methoxyphenylpropionate , m. p. 117°, is very slowly 
converted by iodine in ethereal solution into ethyl v.-iodo-$-methoxy- 
$-p-methoxyphenylpropionate , a pale yellow liquid, which is hydro¬ 
lysed by jVy2-sodiuin hydroxide solution to 0 L-iodo-$-methoxy-$-p- 
methoxyphenylpropionic acid , C 11 H 13 0 4 I t 2H 2 0, lustrous needles, 
m. p. 89—90°, in which, however, the iodine could not be replaced 
by the amino-group; all experiments with aqueous or liquid 
ammonia led to the formation of p-methoxycinnamic acid or the 
corresponding styrene. In one instance, however, the desired 
u.-amino-$-methoxy-$-p-methoxyphenylpropionic acid , long plates, 
m. p. 233° (decomp.), was obtained in very small yield, but the 
experiment could not be repeated. H. W. 

Synthesis of Aminohydroxy-acids and the Amino-acid 
from cycloPropyl Methyl Ketone (Acetyltrimethylene). 

N. D. Zelinsky and E. F. Dengin (Ber., 1922, 55, [J3], 3354 — 
3361).—The synthesis of a series of hydroxyamino-acids from keto- 
alcohols by the cyanohydrin method is recorded (cf. Zelinsky and 
Stadnikoff, A., 1906, i, 425). 

a ‘Amino-^hydroxy - u.-methylpropionic acid (a -melii ylserine ), 

0H*CH2 , CMe(NH 2 )*C0 2 H, transparent platelets, m. p. 243° (decomp, 
in a sealed capillary), is prepared by the addition of acetylcarbinyl 
acetate (cf. Perkin, T., 1891, 59, 786) to an aqueous solution of 
potassium cyanide and ammonium chloride and treatment of the 
product of tne reaction with hydrochloric acid; the yield is 12*6% 
of that theoretically possible. Better yields (41%) are obtained 
when acetylcarbinol is substituted for the acetate. The copper 
salt of a-methylserine, (C 4 H 8 0 3 N) 2 Cu,2H 2 0, crystallises in small, 
blue needles. 

Hydroacetylacetone, potassium cyanide, and ammonium chloride 
give GL-amino-y-hydroxy-aL-methyl-n-valeric acid -hydroxy-n- 

propylalanine), CH 3 -CH(0H)*CH 2 *CMe(NH 2 )-C0 2 H, small needles, 
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m. p. 232—233° (the crystalline, copper salt, (C 6 H 12 0 3 N) 2 Cu,2H 2 0, 
is described). 

cc-Amino-S-hydroxy-cc-methyl-n-valeric acid (oL-y*-hydroxy-n-propyl- 
alanine), 0H*CH 2 *CH 2 *CH 2 *CMe(NH 2 )*C0 2 H, small needles, m. p. 
198—200°, is similarly prepared from acetopropyl alcohol (a 
modified method for the preparation of this substance is described 
in detail); the corresponding copper salt is described. 

on-Amino-z-hydroxy-cL-methyl-n-hexoic acid (<x-$-hydroxy-n-butylalan- 
ine), 0H*CH 2 # [CH2VCMe(NH 2 )*C0 2 H, prepared from 8-aceto-n- 
butylalcohol, crystallises in small platelets, m. p. 224—226°; the 
copper salt, (C 7 Hi 4 0 3 N) 2 Cu, 2H 2 0, is a blue, crystalline powder. 
a-A mino - cc-cyctopropylpropionic acid ( ci-cyclopropylalanine), 

^g 2 /CH*CMe(NH 2 )*C0 2 H, prepared from acetylcycZopropane, crys¬ 
tallises in needles, m. p. 273—275°, in a closed capillary; it sublimes 
readily at about 125°. The corresponding hydrochloride and copper 
salt, (C 6 H 10 O 2 N) 2 Cu,2H 2 O, bluish-violet plates, are described. 

H. W. 


Catalysis of the Formation and Hydrolysis of Acetamide 
by Acetic Acid. William A. Noyes and Walter E. Goebel 
(J. Amer. Chem. Soc., 1922, 44, 2286—2295).—Acetic acid acts as 
a catalyst both for the formation of acetamide from ammonium 
aeetate and for the hydrolysis of acetamide by water. The hydro¬ 
lysis of acetamide by water is autocatalytic, probably because the 
acetic acid from the dissociation of the ammonium acetate formed 
catalyses the subsequent reaction. 

The formation of acetamide from ammonium acetate with or 
without the addition of 0*1 mol. of acetic acid is essentially a 
bimolecular reaction between ammonia and acetic acid. In all 
probability an intermediate compound, CH 3 *C(OH) 2 *NH 2 , is formed 
as a passing phase in the reaction. The formation and hydrolysis 
of acetamide in the presence of T5 mols. of acetic acid is chiefly 
a bimolecular reaction with one of the constituents, hydrogen-ion 
or acetic acid, constant. The other constituents limiting the speed 
of the reaction must be ammonia on one side, and acetamide on 
the other. 

In the preparation of acetamide a practically quantitative yield 
is obtained if equimolecular proportions of ammonium acetate and 
glacial acetic acid are heated together at just below the boiling 
point of the mixture for thirty to fifty minutes and then the mixture 
is slowly distilled through a good fractionating column the temper¬ 
ature at the top of which is not allowed to exceed 103—104°. In 
this way a residue of acetamide, b. p. 215—217°, is obtained. 

W. G. 


The Compounds of Carbamide and Benzoic Acid. Yukiohi 
Osaka and Kinji Ando {Mem, Coll. Sci . Kyoto, 1922, 5, 169— 
172).—The solubility of mixtures of carbamide and benzoic acid in 
alcohol have been determined at 0°, 25°, and 40°, and no evidence 
was found for the existence of any compound of the two. 

W. E. G. 
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Ethyl Bromodiethylacetylallophanate. J. Callsen (U.S. 
Pat. 1424236).—Ethyl bromodiethylacetylallophanate, 
CEt 2 Br-C0-NH-C0-NH-C0 2 Et, 

colourless crystals, m. p. 62—63°, is obtained by heating bromo- 
diethylacetylcarbimide with urethane and crystallising the product 
from light petroleum. Chemical Abstracts. 

Preparation of Hydrocyanic Acid in Large Quantities in 
the Laboratory. E. Fritzmann ( J. Russ. Phys. Ghem. Soc., 
1920, 52, 227—234).—For preparing hydrocyanic acid from potass¬ 
ium ferrocyanide, sulphuric acid, and water, less of the last two 
ingredients than is usually recommended may be employed, the 
yield of the acid and the velocity of the reaction remaining unim¬ 
paired if the three reagents are taken in the proportions 10 : 5 : 8. 
The apparatus used is described. T. H. P. 

The X-Ray Structure of Potassium Cyanide. P. A. Cooper 
(Nature , 1922, 110, 544).—Polemical (of. ibid., 1921, 107, 745; 
Bozworth, this vol., i, 441). A. A. E. 

Preparation of Cyanuric Triazide. Erwin Ott (D.R.-P. 
355926; from Chem. Zentr ., 1922, iv, 550; cf. Ott and Ohse, 
A., 1921, i, 231).—In the preparation of cyanuric triazide from 
cyanuric trihydrazide, C 3 ELN 9 , and nitrites (Swiss Pat. 89718), the 
following occur as intermediate products depending on the amount 
of nitrite used and the duration of the reaction. Cyanuric dihydr- 
azidomonoazide , C 3 H 6 N ]0 , crystalline, m. p. 85—87°; and cyanuric 
monohydrazidodiazide, C 3 H 3 N n , crystalline, m. p. 87—88°. These 
compounds are less sensitive to percussion than the pure cyanuric 
triazide, C 3 N 12 . G. W. R. 

Electrolysis of Organo-magnesium Compounds. N. V. 

Kondyrev (J. Russ. Phys. Chem. Soc., 1920, 52, 17 — 24). — Ex¬ 
periments with magnesium ethyl bromide, magnesium propyl 
bromide, and magnesium phenyl bromide show that, when dis¬ 
solved in dry ether, these compounds function as electrolytes. 
When a current is passed through the ethereal solution by means 
of a platinum cathode and a zinc or aluminium anode, and a copper 
voltameter is included in the circuit, the amount of zinc or 
aluminium which passes into solution corresponds exactly with 
the amount of copper deposited in the voltameter, aluminium 
behaving as a tervalent metal; a deposit of magnesium is formed 
at the same time on the platinum cathode. When, however, the 
anode consists of copper, the latter passes into solution only in 
traces. There is little doubt that organo-zinc and organo-aluminium 
compounds are formed in this way when corresponding metals 
are used as the anode and it may be possible to prepare these 
compounds by such means. T. H. P. 

Magnesium Compounds of the Olefines. I, II, and III. 

Vl. Krestinski (Ber., 1922, 55, [B], 2754—2762, 2762—2770, 
2770—2774; J. Russ. Phys. Chem. Soc., 1920, 52, 63—74, 75— 
84, 85—90).—I. Alkenyl haloids in which the halogen atom is 
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attached to the carbon atom from which the double bond pro¬ 
ceeds have been but little used in the formation of Grignard’s 
reagents possibly on account of Grignard’s supposition that such 
haloids would either not react with the metal at all or only in an 
abnormal manner. The only cases previously investigated appear 
to be the action of magnesium on w-bromostyrene and the application 
of vinyl haloids to the production of erythrene (Austerweil, A., 
1912, i, 525). The behaviour of p-methyl-A a -propenyl bromide 
(isocrotyl bromide), CMc 2 !CHBr, has now been investigated in a 
series of researches of which this communication gives the first 
account. 

A solution of isocrotyl bromide in anhydrous ether does not 
react with magnesium under the usual conditions and only does 
so slowly and incompletely when the mixture is warmed or iodine 
is added. In the presence of Baeyer’s pre-activated magnesium 
an energetic action occurs which can only be regulated with difficulty, 
since undue rise of temperature causes the Grignard reagent to 
decompose with the copious evolution of gas, whereas action soon 
ceases when the mixture is cooled. The course of the action can 
be most easily regulated when the ethereal solution of the haloid 
is added gradually to the mechanically-stirred mixture of the 
other components; it is not possible, however, to cause the whole 
of the magnesium to enter into reaction. The gas evolved is 
mainly isobutylene, which is converted by bromine into a mixture 
of ap-dibromoisobutane, CMegBr-CEUBr, b. p. 54—56°/24 mm., 
149— 151°/normal pressure, df 1-7827; < 1-51406, < 1-51186, and 
a tribromoisobutane, b. p. 107—109°/19 mm. The course of the 
action is represented most simply by the schemes CMe 2 ICH*MgBr -> 
CMe 2 :C < [or •CH 2 -CMe:CH-]+H-MgBr and CMe 2 :CHBr+H-MgBr= 
CMe 2 ICH 2 +MgBr 2 . The fate of the radicle CMe 2 IC< or 
-CH 2 *CMe!CH- remains undecided. An examination of the pro¬ 
ducts of the action of water on the Grignard solution only led to 
the isolation of ill-defined products containing oxygen. 

Magnesium and isocrotyl bromide react with acetaldehyde in 
ethereal solution to yield ethyl alcohol, methylisocrotylcarbinol , 
CMe 2 ICH*CHMe-OH, and two fractions, b. p. 80—87°/15 mm., 
df 0-8596, <1-45534, and b. p. 87—97°/15 mm., df 0-8763, 

< 1*45854, which appear to be a mixture of isomeric alcohols, 
CioHigO; a fourth fraction, b. p. 228—232°, has not been investi¬ 
gated further. MethyKsocrotylcarbinol has b. p. 136—138°, df 
0-8384, <1-43159, <1*43430, <1-44098, <1-44721. It is 
transformed by acetic anhydride at 100° into a mixture of h-methyl- 
A*y-pentadiene, CMe 2 :CH-GH:CH 2 , b. p. 75-5—76°, df 0-72155, 

< 1-44664, and methylisocrotylcarbinyl acetate , OAc*CHMe-CH!CMe 2 , 
b. p. 140—146°. 

II. The action of magnesium isocrotyl bromide on «<$obutaldehyde 
has been examined. 

isoCrotyl bromide, magnesium, and i#obutaldehydo are caused 
to react in the presence of ether, and the product is submitted to 
fractional distillation whereby iaobutyl alcohol, isopropylisocrotyl- 
carbinol , CHMe 2 # CH(OH)*CH;CMe 2 , and fractions of higher boiling 
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point from which homogeneous products could not be separated 
are obtained. isoPropyltsocrotylcarbinol has b. p. 161—163°, 
df 0-8444, < 1-44493. It is converted by acetic anhydride at 
100° into isopropylisocrotylcarbinyl acetate , b. p. 177—180°, df 
0*8270, < 1*43288, and fit-dimethyl-L a y-hexadiene i 
CHMe 2 -CH:CH-CMe:CH 2 , 

b. p. 116—-118°, df 0*7412, <11*45024. The constitution of the 
hydrocarbon is deduced from its oxidation by potassium perman¬ 
ganate to formic, acetic, and isobutyric acids. The production of 
a hydrocarbon of this constitution from isopropyh’socrotylcarbinol 
is difficult to explain unless it is assumed that the substance not 
only is acetylated by acetic anhydride, but also simultaneously 
unites with a molecule of acetic acid which is eliminated subse¬ 
quently in a different direction, thus : CMe 2 !CH’CH(OH)*CHMe 2 -> 
OAc*CMe 2 *CH 2 *CH(OAc)’CHMe 2 -> CH 2 :CMe-CH:CH-CHMe 2 . The 
constitution assigned to tsopropylisocrotylcarbinol is established by 
the observation that it is oxidised by potassium permanganate to 
acetone, two stercoisomeric oLOL-dimethyl-y-iaopropylglycerols, 
OH-CMe 2 -CH(OH)-CH(OH)-CHMe 2 , 
sparingly soluble crystals, m. p. 159—160°, and a very hygro¬ 
scopic substance, m. p. 73—75°, respectively, formic, acetic, and 
isobutyric acids, and a non-crystalline acid , CHMc 2 'C0*C0 2 H, 
which is analysed in the form of its calcium salt, (C 5 H 7 0o) 2 Ca,H 2 0, 
and characterised further by the formation of a crystalline semi - 
carbazone. Re-examination of the action of acetic anhydride on 
w?opropyKsocrotylcarbinol shows that two isomeric acetates , C 10 H 18 O 2 , 
are actually produced which have b. p. 167—170°, df 0*88676, < 
1*43739, and b. p. 174—176°, df 0*88226, < 1*43238, respectively. 
When hydrolysed with barium hydroxide solution two alcohols , 
C 8 H 16 0, b. p. 158—161°, df 0*8449, < 1*43679, and b. p. 160— 
165°, df 0*8455, < 1*43789, respectively, are obtained, but on 
account of lack of substance it has not yet been found possible to 
elucidate their constitution. 

^oPropyh’socrotylcarbinol is converted by aluminium oxide at 
an incipient red heat mainly into dnsocrotyl, CMe 2 !CH'CHICMe 2 , 
b. p. 132—138° (which is transformed by hydrogen bromide into 
the hydrobromide, m. p. 65°), and (?) fit-dimethyl-C&y-hexadiene, 
CMe 2 :C:CH-CHMe 2 , b. p. 119—123°, df 0*7637, <1*45054. 

IIX. Phenylimcrotylcarbinolj CMe 2 !CH*CHPh*OH, a colourless 
liquid, b. p. 122—125°/7 mm, df 0*9861, <1*53516, is prepared 
by the action of magnesium isocrotyl bromide on benzaldehyde. 

The observations have been extended to a-methyh'socrotyl 
bromide [y-bromo-P-methyl-A^-butylene], CMe 2 !CBrMe. The sub¬ 
stance reacts with magnesium in much the same manner as, but 
with rather more difficulty than, its simpler homologue. Tri- 
methylethylene [p-methyl-A^-butylene] is evolved in large quantity 
and is identified by converting it into dibromopentane and tert 
amyl iodide; it appears to be the sole gaseous product of the 
change. Decomposition of the Grignard reagent with water leads 
to the further evolution of large volumes of trimethylethylene. 
The non-volatile products are unsaturated compounds which con- 
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tain oxygen; their nature has not been established definitely. 
The action of magnesium a-methylisocrotyl bromide on acet¬ 
aldehyde appears to lead to the formation of methyl-^-dimethyl- 
oL-propenyh'trbinoly CMe 2 ICMe*CHMe'OH, which, however, has not 
been investigated closely. 

The action of an ethereal solution of vinyl bromide on activated 
magnesium commences very rapidly and proceeds with the evolution 
of a mixture of acetylene and ethylene. H. W. 

Derivatives of Methylstannonic Acid. Their Bearing upon 
its Constitution. Herbert Lambourne (T., 1922, 121, 2533— 

2540). 

# 

The Dinitro-derivatives of p-Dichlorobenzene. Annie 
Louise Macleod, Marion C. Pfund, and Mary L. Kilpatrick 
(J. Amer. Chem. Soc., 1922, 44, 2260—2271).—The product, m. p. 
81°, obtained as one of the products of nitration of p-dichloro- 
benzene (cf. Nason, A., 1919, i, 10) is shown to be a molecular 
compound of 2 : 5-dichloro-l : 4-dinitro- and 2 : 5-dichloro-l : 3- 
dmitro-benzene, the proportions approximating to two molecules 
of the former to three of the latter. When this substance was 
reduced by tin and hydrochloric acid a mixture of the corresponding 
diamines was obtained. 

'From a study of the action of alcoholic ammonia on the isomeric 
dichlorodinitrobenzenes, it is shown that the m - dini tro - derivative 
is converted entirely into chlorodinitroaniline, the chlorine atom 
in the ortho-position to the two nitro-groups being replaced by an 
amino-group. With the o- and p-dinitro-derivatives, the main 
reaction results in the replacement of one nitro-group by an amino- 
group, but at the same time a comparatively small amount of the 
corresponding dinitro-p-phenylenediamine is produced. 

On reduction by tin and hydrochloric acid, 3 : 6-dichloro-l : 2- 
dinitrobenzene yields 3 : 6-dichloro-o-phenylenediamine, m. p. 98°, 
which condensed with benzil to give 1 : 4t-dichlorodiphenylquin - 
oxaline , m. p. 214°. W. G. 

Aromatic Sulphonyl Chlorides. Jessie Stewart (T., 1922, 
121, 2555—2561). 

Preparation of Aryl Sulphonic Esters of Halogenated 
Aliphatic Alcohols. Georg von Kereszty and Emil Wolf 
(D.ft.-P. 353195; from Chem. Zentr ., 1922, iv, 156).—An aryl- 
sulphonyl chloride mixed with a halogenated aliphatic alcohol is 
shaken at low temperatures with concentrated alkali hydroxide 
solution until an alkaline reaction persists. The ester formed is 
rapidly hydrolysed. Chloroethyl benzenesulphonate , from benzene- 
sulphonyl chloride and glycol chlorohydrin, has b. p. 184°/8—11 mm. 
Bromoethyl benzenesulphonate , similarly prepared, has b. p. 192°/20 
mm. Dichloropropyl benzenesulphonate , from aa-dichlorohydrin 
and benzenesulphonyl chloride, has b. p. 205°/20 mm. andm. p. 50°. 

G. W. R. 
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The Labile Nature of the Halogen Atom in Organic Com¬ 
pounds. VI. The Action of Titanous Chloride and of 
Ammonia on Representative Halogen Compounds. Ian 

Armstrong Black, Edmund Langley Hirst, and Alexander 
Killen Macbeth (T., 1922, 121, 2527—2533). 

Thermal Analysis of the System o- : p-Toluenesulphon- 
amides. A. F. Dobrjanski (J. Russ. Rhys . Chem. Soc ., 1920, 
52, 139—144).—Thermal analysis of this system yields a melting- 
point curve composed of two branches intersecting at the eutectic 
point about 108°, which corresponds with 42*5% and 57*5% of 
the ortho- and para-isomerides, respectively. This eutectic point 
is identical with the melting point of the non-separable mixture of 
the two amides obtained in practice when the mixture of the 
corresponding ortho- and para-chlorides is treated with ammonia. 
Separation of the para-amide from this mixture by fractional 
precipitation should hence be, and is found experimentally to be, 
impossible. The acicular crystals, m. p. 120°, mentioned by 
Fahlberg, correspond with a mixture in equal parts of the two 
isomerides, but no indication is obtained of the formation of a 
molecular compound and no distectic point is observed; such 
crystals are readily resolved into their components under the 
microscope. T. H. P. 

Transformation of the Diphenyl-, Phenyl-p'-tolyl-, and 
Di-p^tolyl-amides of Toluene-p-sulphonic Acid. J. Halber- 
kann (Ber., 1922, 55, [j?], 3074—3095; cf. A., 1921, i, 660, 779).— 
In continuation of previous work, the behaviour of diarylamides of 
toluene-p-sulphonic acids has been investigated and transformations 
similar to those recorded for the mixed aromatic amides (be. cit.) 
have been observed. 

p-Toluenesulphondiphenylamide, C 6 H 4 Me , S0 2 *NPh 2 , m. p. 142°, 
prepared by heating diphenylamine with toluene-p-sulphonyl 
chloride in the presence of pyridine, is almost quantitatively 
hydrolysed when heated with sulphuric acid (d 1*74). Its be¬ 
haviour towards concentrated sulphuric acid depends greatly on 
the temperature used; at 100°, sulphonation occurs to a con¬ 
siderable extent and the remainder of the amide is partly hydrolysed 
and partly isomerised. The most favourable temperature for 
transformation is 20°, under which conditions 75% of the amide 
is converted into o-anilinophenyl--p4olylsulphone, 
C 6 H 4 Me-S0 2 -C 6 H 4 -NHPh, 

colourless, prismatic rods, m. p. 96—97°. The latter substance is 
converted by hydrochloric acid and sodium nitrite in the presence 
of aqueous acetone into o'-phenylnitrosoaminophenyl-p-tolylsulphone 
[o'-p4oluenesulphonyldiphenylnitrosoamine], 

C 6 H 4 Me-S0 2 -C 6 H 4 -NPh-N0, 

colourless crystals, m. p. 126—127°. Treatment of a concentrated 
ethereal solution of the nitrosoarnine with a saturated solution of 
hydrogen chloride in ethyl alcohol brings about its isomerisation 
to 2-p-mtrosoanilinophenyl-p4olylsulphone, 

C 6 H 4 Me-S0 2 *C 6 H 4 -NH-C 6 H 4 *N0, 
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large, steel-blue crystals which appear green by reflected light and 
give a dark green powder, m. p. 150—151° [the hydrochloride, an 
ochre-coloured powder, m. p. 197° (complete decomp.) after darken¬ 
ing above 150°, is described], which is reduced by sodium hypo¬ 
sulphite in alkaline solution to 2-p-aminoanilinophenyl-p-tolyl~ 
sulphone , Cg^Me’SOg’Cg^'NH'Ce^-NH.^, colourless, prismatic 
crystals, m. p. 134—135°; the amine can be diazotised and then 
couples normally with (3-naphthol to yield p -toluenesulphonyl- 
o" -anilino-p'-benzeneazo-$-naphthol f 

C 6 H 4 Me-SO 2 -C 6 H 4 -NH-C 6 H 4 -N:N*C 10 H 6 -OH, 
small, red needles, m. p. 172°. 2-p-Nitrosoanilinophenyl-p-tolyl- 
sulphone is converted by protracted treatment with aqueous 
sodium hydroxide solution into o' -aminophenyl-p-tolylsulphone , 
C 6 H 4 Me*S0 2 *C 6 H 4 *NH 2 , colourless, prismatic rods which readily 
become red, m. p. 120—121°, which is diazotised and coupled with 
p-naphthol to form p-toluenesulphonylbenzeneazo-fi'imphthol, 
C 6 H 4 Me-S0 2 *C 6 H 4 -N 2 -C 1 nH 6 -0H, 
brownish-red, lustrous needles, m. p. 208 . 

The proof that the amino-group in aminophenyl-p-tolylsulphone, 
m. p. 120—121°, occupies the ortho-position is obtained in two 
ways. On the one hand, p'-aminopheiiyl-p-tolylsulphone, groups of 
colourless, four-sided rods, m. p. 181°, is synthesised from A-acetyl- 
p-sulphanilic chloride and toluene by the Friedel-Crafts’ reaction 
and subsequent hydrolysis of the product with hydrochloric acid. 
On the other, if wandering normally occurs towards the ortho¬ 
position even when the para-position is free, the compound m. p. 
120—121° should be obtainable in the following manner (this is 
the case). p-Toluenesulphonanilide is quantitatively transformed 
by ethyl toluene-p-sulphonate or ethyl sulphate into the corre¬ 
sponding jV-ethyl compound, m. p. 87—88°, which is partly 
hydrolysed and partly isomerised by concentrated sulphuric acid 
to o'-ethylaminophenyl-p-tolylsulphone , C 6 H 4 Me*S02 # C 6 H 4 *NHEt, 
coarse, colourless prisms, m. p. 90—91° [acetyl derivative, hexa¬ 
gonal needles or plates, m. p. 141° (cf. Witt, A., 1913, i, 360)]. 
De-ethylation of the compounds is effected with considerable 
difficulty by heating it at 270—275° in a current of dry hydrogen 
chloride. The small amount of o'-aminophenyl-p-tolylsulphone 
which is produced is isolated by diazotising the crude product, 
coupling the diazo-solution with resorcinol, filtering the solution, 
precipitating the dye by addition of acid, and subsequently reducing 
it to the amine by means of sodium hyposulphite. The product 
has m. p. 120°. 

Toluene-p-sulplionphenyl-p'-tolylamide, C 6 H 4 Me*S0 2 # NPh*C 6 H 4 Me, 
colourless, four-sided needles, m. p. 122—123°, is prepared by heat¬ 
ing toluene-p-sulphonyl chloride with phenyl-p-tolylamine in the 
presence of pyridine. It is converted by concentrated sulphuric 
acid into a mixture of the two possible sulphones, the reaction 
being accompanied by very little hydrolysis. 2-p -Toluidinophenyl- 
p-tolylsulphone , 0«H 4 Me , S0 2 , C6H 4 *NH*C 6 H 4 Me, almost colourless, 
coarse prisms or four-sided prismatic rods, m. p. 147°, is readily 
isolated from the product by reason of its sparing solubility in 
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alcohol. It gives an N-acetyl derivative, colourless, prismatic rods, 
m. p. 164—165°, and an N-m7ra$o-compound, aggregates of pale 
yellow needles, m. p. 168° (decoinp.); the latter regenerates the 
parent compound when treated with hydrogen chloride in the 
presence of alcohol and ether and does not become isomerised to 
the nuclear nitroso-compound although the para-position in the 
benzene nucleus is not occupied. The second sulphone is isolated 
by converting the mixture obtained as above into the corresponding 
nitroso-derivatives, which are separated mechanically from one 
another and subsequently reduced by phenylhydrazine. p -Tolyl- 
1-anilino-m-tolylsulphone , C 6 H 4 Me*S0 2 *C 6 H 3 Me*NHPh, forms coarse, 
colourless crystals, m. p. 124°. The corresponding nitrosoamiue 
crystallises in brown, hexagonal plates or large rhombs, m. p. 
132° (decomp.); it is reduced by zinc dust and acetic acid in the 
presence of acetone and alcohol to the corresponding hydrazine , 
CaoIW^S, coarse, colourless prisms, m. p. 160—170° (benzylidene 
compound, C 27 H 24 0 2 N 2 S, pale yellow prisms, m. p. 195°). The 
nitrosoamine is isomerised by hydrogen chloride in the presence of 
alcohol and ether to the corresponding p -nitrosophenyl compound , 
C 6 H 4 Me*S0 2 , C 6 H 3 Me*NH-C 6 H 4 *N0, greenish-yellow, prismatic 
needles, m. p. 174—175° (apparent decomp.) [the hydrochloride , 
brownish-red prisms, m. p. 178—179° (decomp.) after darkening 
at about 160° is described]. Ammonium sulphide reduces the 
p-nitroso-compound smoothly to the diamine , 

C 6 H 4 Me-S0 2 -C 6 H 3 Me-NH-aH 4 -NH 2 , 
colourless crystals, m. p. 148—149° ( hydrochloride , colourless needles 
or plates), whereas with sodium hyposulphite or zinc dust as reducing 
agent an azo-compound, C4oH 36 0 4 N 4 S 2 , m. p. 267—208°, is also 
formed (the latter is produced also by heating molecular quantities 
of the p-nitroso- and p-amino-compounds dissolved in glacial acetic 
acid). When heated with sodium hydroxide solution (10%) at 
140°, the p-nitroso-compound is converted into p-tolyl-6-amino- 
m-tolylsulphone, C 6 H 4 Me'S0 2 # C 6 H 3 Me # NH 2 , m. p. 168—169°. The 
transformation of toluene-p-sulphonphenyl-p'-tolylamide is always 
accompanied by a greater or less amount of sulphonation. The 
free sulphonic acid , C 6 H 4 Me’S0 2 *C 6 H 3 Me*NH*C 6 H 4 *S0 3 H, crystal¬ 
lises in colourless, slender needles (+2H 2 0), m. p. 146° (decomp.); 
the corresponding barium salt has m. p. 269—270° (a mono - and a 
di-hydrate are described). 

Tolume-p-8ulphondi-p4olylamide } C^^e t $0 2 'N (C 6 H 4 Me) 2 , colour¬ 
less, rhombic plates, m. p. 144°, is isomerised quantitatively by 
concentrated sulphuric acid at 60° into the corresponding sulphone , 
C 6 H 4 Me*S0 2 *C*H 3 Me’NH*C 6 H 4 Me, long, colourless needles, m. p. 
110—111 0 . The latter yields an N-nitroso- derivative, C^Hg^NgB, 
pale yellow, hexagonal platelets, m. p. 148—149°, which is re¬ 
converted into the sulphone when treated with hydrogen chloride 
in the presence of alcohol and ether. H. W. 

Union of Hydrogen with Acetylene Derivatives. XIV. 
Hydrogenation of Fhenylacetylene. J. S. Zalkind (J. Russ. 
Phys . Chem . Soc., 1920, 52, 191—198).—The velocity of hydro- 
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genation of phenylacetylene in presence of colloidal platinum 
increases to a maximum after combination of the first two atoms 
of hydrogen and subsequently diminishes. The reaction proceeds, 
but extremely slowly, after four atoms of hydrogen have been 
combined; characteristic of this late stage of the hydrogenation 
is the fact that it proceeds more rapidly with low than with high 
concentrations of the catalyst. Further, hydrogenation of the 
triple to the double linking takes place more slowly than that of 
the double to the single linking. 

The results of experiments with styrene indicate that, in the 
nascent state, this compound is more readily hydrogenated than 
when ready-formed. Here, too, the hydrogenation does not cease 
when the side-chain is converted into the ethyl group, but is con¬ 
tinued at the expense of the double linkings of the nucleus. It 
seems possible, indeed, that the initial stage of the reaction pro¬ 
ceeds in two different directions, yielding, not merely ethylbenzene, 
but also 5-methyl-A M -c^cZohexadiene. T. H. P. 

The Action of Bromine Water on Indene. John Read and 
Eric Hurst (T., 1922, 121, 2550—2554). 

Chemistry of Naphthalene and its Derivatives : Chemical 
Peculiarities of the Naphthalene Nucleus. N. N. Voroshcov 
(Bull. Inst. Polyt. Ivanovo-Voznesensk ., 1922, 6, 125—151).—The 
author discusses the four principal structural formula) which have 
been proposed for the naphthalene molecule : (1) That proposed 
by Erlenmeyer (Annalen, 1866, 137, 346) and Graebe (Ber., 1868, 
1, 36) and expounded by Marckwald (A., 1894, i, 474; 1895, i, 244) 
and composed of two benzene rings having two common carbon 
atoms; (2) Bamberger’s formula (A., 1890, 1299); (3) Thiele’s 
formula (A., 1899, i, 534), and (4) the formula proposed by Harries 
(A., 1906, i, 225) and Willstatter and King (A., 1913, i, 353). The 
identity of the two six-membered rings in naphthalene appears 
certain, in the absence of evidence that isomeric mono-substituted 
naphthalenes exist with the substituents in the same position. 
Besides being unsymmetrical, Willstatter’s formula rests on in¬ 
adequate foundations. Thiele’s formula appears the most prob¬ 
able, as it brings out the special reactivity of the a-position. The 
different behaviour shown towards reagents by benzene and by 
octatetrene cannot be advanced as an argument against Thiele’s 
theory, as it may be explained by differences between six- and 
eight-membered rings. 

In the monohydroxy- and monoamino-derivatives of naph¬ 
thalene, however, the naphthalene nucleus exhibits other relations. 
The results of the author’s investigations on the action of sodium 
hydrogen sulphite on naphthalene derivatives (A., 1916, i, 293) 
do not agree with Bucherer’s statements (A., 1904, i, 309; 1905, 
i, 48), and show that the naphthols are not esterified by sulphurous 
acid or sulphites, but first yield additive compounds, which are 
regarded as formed from the ketones isomeric with the naphthols. 
In view of the marked analogy in reaction relationships between 
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the hydrogen atom in the 4-position 
of a-naphthol and that in the 1-position 
of (3-naphthol, the constitution I is 
V** 2 favoured for the keto-form of a- 
naphthol, although the structure II is 
CH not excluded. Thiele’s theory of con- 
(II.) jugated double linkings renders it 

probable that the keto-forms of the 
naphthols are but slightly unsaturated. 

The divergent behaviour shown by benzene and naphthalene 
derivatives evidenced in the alkylation of the naphthols in acid 
solution, in the animation of the hydroxy-group and hydrolysis 
of the amino-group, and in the reaction with sulphites, is readily 
explainable on the assumption that the hydroxy- and amino- 
derivatives of the naphthalene series more readily undergo keto- 
enolic transformations than the corresponding compounds of the 
benzene series. Thus, hydroxy-derivatives of naphthalene are 
true enols, whereas the hydroxyl of the monohydroxyl derivatives 
of the benzene series functions as aromatically combined hydroxyl; 
this conclusion is not in accord with the views of Meyer (A., 1913, 
i, 704), but is supported by various reactions of naphthalene deriv¬ 
atives. Application of the sulphite reaction to the naphthylene- 
1 : 5- and -1 : 8-diamines results in the formation of the additive 
compound first in one of the substituted rings, the second ring 
remaining intact as a typically aromatic ring. If then the sul¬ 
phurous acid additive compound is destroyed, the amino-group 
of the second ring reacts on subsequent treatment with sulphurous 
acid; in this case the second ring exhibits aliphatically-unsaturated, 
and the first aromatic behaviour. The various stages of the reaction 
are in agreement with the author’s views. T. H. P. 


Preparation of Symmetrical Octahydroanthracenes. Georg 
Schroeter and Tetralin G. m. b. H. (D.R.-P. 352721; from 
Chem. Zentr. f 1922, iv, 159).—Purified anthracene, melted or in 
solution, is treated with hydrogen under pressure in the presence 
of catalysts. For example, purified anthracene, m. p. 214°, is 
dissolved in tetrahydronaphthalene and in the presence of a 
catalyst, prepared by precipitation of reduced nickel on fuller’s 
earth, treated with hydrogen at 180—200° under a pressure of 
10—15 atmospheres until a quantity equivalent to four molecules 
is absorbed. The product is fractionated under reduced pressure. 

CH 

s -Octahydroanthracene, C 6 H 8 <Cqj£>C 6 H 8 , forms crystals, m. p. 
72—73°, b. p. 160—162°/11 mm. It forms a monosulphonic acid , 

nxj_ 

C 6 H 8 <£^gQ With chlorine and bromine crystalline 

halogen substitution products are formed. By oxidation with 
chromium trioxide, 4:-keto-s-octahydroanthracene is obtained. The 
symmetrical constitution of the octahydroanthracene is shown by 
the following synthesis. Tetrahydronaphthalene gives with chioro- 
acetyl chloride in the presence of phosphoric oxide a- and $-tetra- 
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hydronaphthoylacetyl chlorides , Ci 0 H 11 *CO , CH 2 *COC1 ; the latter 
give with ethyl sodiomalonate ethyl a- and (3- tetrahydronaphthoyl- 
acetylmdlonates , Ci 0 H 11 *CO*CH 2 'CH(CO 2 Et) 2 , which by hydrolysis 
give a- and $-tetrahydronaphthoylpropionic acids , 
C 10 H n -CO-CH 2 -CH 2 *CO 2 H. 

By reduction, these acids yield a- and $-tetrahydronaphthylbutyric 
acids . From the chlorides of these acids cyclic ketones are 
obtained by inner condensation. From $4etrahydronaphthylbutyryl 
chloride f 4-keto-s-octahydroanthracene and 4:-1ceto-8-octahydrophen- 
anthrene are obtained and may be separated by means of 
their semicarbazones. A-Keto-a-octahydroanthracene yields, on reduc¬ 
tion, s -octahydroanthracene, m. p. 72—73°, identical with that 
prepared by the catalytic process. Similarly, catalytic s-octahydro- 
anthracene gives on oxidation with chromium trioxide 4-keto-s-octa- 
hydroanthracene identical with the compound obtained in the 
above synthesis. * G. W. R. 


Preparation of Symmetrical Octahy drophenanthrenes. 

Georg Schroeter and Tetralin G. m. b. H. (D.R.-P. 352719; 
from Chem. Zentr ., 1922, iv, 159—160).—Purified phenanthrene, 
melted or in solution, is hydrogenated in the presence of catalysts. 
For example, phenanthrene, purified by treatment with readily 
fusible or finely divided metals such as sodium, potassium, copper, 
irpn, or nickel, or other metallic compounds such as sodamide or 
calcium carbide, is treated with hydrogen at 180—220° at 15 
atmospheres pressure in the presence of a catalyst prepared by 
precipitating nickel on fuller’s earth. The product, b. p. 160— 
170°/13 mm., is purified by way of its sulphonic acid (I) which by 
„, C 6 H 8 -U-SOoH , tt , C 6 H 8 .CH treatment with hydrochloric acid 
n tt A u ' A u nxr gives s - octahydrophenanthrene 

(n) T he latter compound forms 
crystals, m. p. 16*7°, b. p. 167*5°/13 mm., d 20 1*026. Its constitution 
is demonstrated in the same way as that of the s-octahydro- 
anthracene (see preceding abstract). s-Octahydrophenthrenemono- 
sulphonic acid gives a stable chloride which with dilute aniline 
solution yields a crystalline anilide. G. W. R. 


Diphenylene-ethylene. Heinrich Wieland, Fritz Reindel, 
and Juan Ferrer {Ber., 1922, 55, [J5], 3313—3317). —The pre¬ 
paration of diphenylene-ethylene [dibenzofulvene], ^ 6 5 4 x > CICH 2 , 

by leading the vapours of fluorene over heated lead oxide has been 
described by Manchot and Krische (A., 1905, i, 142) and bv 
Sieglitz and Jassoy (A., 1921, i, 791); repetition of their work 
shows that the product is a mixture of fluorene and bidiphenylene- 
ethylene. For the preparation of the hydrocarbon, 9-methyl- 
fluorenol (Daufresne, A., 1908, i, 164) is mixed with dry aluminium 
phosphate and distilled under diminished pressure; the monomeric 
substance is obtained in only very small yield on account of the 
unusual readiness with which it polymerises at a high temperature. 
The isolated polymeride can be depolymerised by a second heating, 
but the isolation of the monomeride is not possible even by dis- 
vol. cxxn. i. rr 
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tillation in a high vacuum. The product is therefore converted 
into the crystalline dibromide , broad, lustrous needles, m. p. 143° 
(decomp.), which is denominated by treating its solution in alcohol 
with zinc dust and acetic acid; the operation must be performed 
in artificial light. Diphenylene-ethylene crystallises in lustrous, 
pointed prisms, m. p. 53°. It may be preserved unchanged for 
a few hours if shielded from daylight, but is rapidly polymerised 
when exposed even to diffused daylight or the rays from a mercury 
lamp. In solution, it is considerably more stable; thus, the ethereal 
solution is unchanged after being illuminated during twenty minutes 
by the mercury lamp. Polymerisation is not accelerated by ethereal 
hydrogen chloride. It instantly combines with bromine with 
re-formation of the dibromide. It is readily reduced by hydrogen 
in ethereal solution in the presence of palladium black to 9-methyl- 
fluorene, m. p. 45—46°. The polymeride , (C 14 H 30 ) n , is a chalky, 
amorphous, colourless powder, which commences to soften at 
about 270°, whereby incipient depolymerisation begins. H. W. 


Synthesis of Pyrene. Karl Fleischer and Ewald Retze 
(Ber. y 1922, 55, [J3], 3280—3290).—A direct synthesis of pyrene 
from naphthalene has been effected by condensing the latter with 
malonyl bromide, reducing the product, again condensing the 
reduction product with malonyl bromide, and submitting the 
compound so produced to a final reduction. 

A solution of malonyl bromide and naphthalene in carbon di¬ 
sulphide is converted by aluminium chloride into pm-naphth- 
indanedione (annexed formula), decomp, about 265° after darkening 



at 250°, which is identical with the product obtained 
by Errera (A., 1911, i, 465) by the action of naphthalic 
anhydride on ethyl malonate in the presence of zinc 
chloride; malonyl chloride may be substituted for the 
bromide with equally good results. A suspension of 
the dione in benzene is converted by phosphorus penta- 
chloride into 3 : 3-dichloro-l-ketoperinaphthindane , red¬ 


dish-brown crystals, m. p. about 340° (decomp.). Reduction of the 


dione to the corresponding hydrocarbon can be effected only with 
great difficulty. It is either not affected or converted into amor¬ 


phous products, which retain the property of solubility in alkali 
hydroxide, by amalgamated zinc and hydrochloric acid, zinc or 
magnesium, and glacial acetic acid, zinc dust in alkaline solution, 


sodium amalgam, sodium and amyl alcohol or cycfohexanol. 


Treatment with hydriodic acid (d T7) and red phosphorus under 
pressure converts the keto- into methylene groups, but the product 
also suffers hydrogenation in the nucleus; since the conditions 


of the reaction cannot be precisely governed, a mixture of hydro¬ 
genated hydrocarbons is produced. The product can, however, 
be dehydrogenated by passage over freshly-reduced copper at 
500° thereby yielding pmtrimethylenenaphthalene (pennaphth- 
indane), m. p. 68—69°, identical with the product isolated by 
Langstein (A., 1910, i, 726) by the degradation of pyrene. It is 
very sensitive towards air. The corresponding picrate crystallises 



ORGANIC CHEMISTRY. 


i. 1139 


in red needles, m. p. 134—135° after becoming discoloured at 124°, 
whereas the additive compound with 1:3: 5-trinitrobenzene forms 


CH„ 


yellow needles, m. p. 159—160° after becoming dis¬ 
coloured at 130°. 

pmNaphthindane reacts with malonyl bromide in 
the presence of carbon disulphide and aluminium 
chloride to give 1 : 3-diketo-l : 2 : 3 : 4 : 5 : 6-hexa- 
hydropyrene (annexed formula), a pale yellow, amor¬ 
phous substance which does not melt below 280°. 
/CH 2 It is converted by distillation with zinc dust in a 
QU slow current of hydrogen into pyrene, the identity 
2 of which is established by converting it into the 
picrate, long, red needles, m. p. 215°. H. W. 


oc/Nco 

6o 


Amine Oxidation. VI. Radicles as Intermediate Stages 
in Chemical Reactions. Stefan Goldschmidt and Bernard 
Wurzschmitt ( Ber ., 1922, 55, [B], 3216—3220).—A characteristic 
property of organic radicles is their ability to combine with the 
radicles of other elements to form relatively stable additive com¬ 
pounds. This behaviour may be used in the detection of the 
transitory existence of radicles during the course of a chemical 
reaction provided that the second radicle is not itself changed 
under the experimental conditions used, and that the velocity 
of addition of the radicles is greater than that of the polymerisation 
of the intermediate radicle. From this point of view, the oxidation 
of aniline, p-toluidine, and o-toluidine dissolved in ether by lead 
peroxide in the presence of ignited sodium sulphate and hexa- 
phenylethane has been investigated; anilinotriphenylmethane, 
colourless, hexagonal prisms, m. p. 148—149°, p-toluidinotriphenyl- 
methane, m. p. 176°, and o-toluidinotriphenylmethane, m. p. 142°, 
respectively, are thereby obtained in good yield, thus showing 
that the radicle R*NH~ is intermediately produced (which prob¬ 
ably becomes transformed into RdSfl and R*NH 2 ). Under 
similar conditions, diphenylamine yields solely tetraphenylhydr- 
azine; diphenylaminotriphenylmethane cannot be obtained even 
by considerable variation of the experimental conditions. The 
rate of polymerisation of diphenylnitrogen appears to be much 
greater than its velocity of combination with triphenylmethyl. 

The thermal decomposition of hydrazobenzene into azobenzene 
and aniline has been interpreted by Stieglitz and Curme (A., 1913, 
ii, 398) as taking place in accordance with the scheme : NHPh*NHPh 
—> PhNI-f PhNH 2 , whereas Wieland (1915, i, 850) has considered 
it to occur thus : NHPh*NHPh=NPhINPh+2H. Conclusive evi¬ 
dence in favour of the latter view is deduced from the observation 
that azobenzene and triphenylmethane are almost quantitatively pro¬ 
duced when a solution of hydrazobenzene in toluene is boiled with 
triphenylmethyl in an atmosphere of carbon dioxide; the radicle 
thus acts as acceptor of the activated hydrogen. H. W. 


Amine Oxidation. VII. The Oxidation of Aniline. 

Stefan Goldschmidt and Bernhard Wurzschmitt (Ber., 1922, 
55, [R], 3220—3227; cf. A., 1920, i, 226).—It has been suggested 

rr 2 
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previously that the formation of the different complex products 
of the oxidation of aniline may be due to the intermediate formation 
of benzoquinonephenyldi-imine or to the production and subse¬ 
quent polymerisation of the radicle PhNI. It is now found that 
it is explicable by the great reactivity of the former, which finds 
its expression in very differing directions. The second suggestion 
is therefore considered to be less probable and is relegated to the 
background. 

Benzoquinonephenyldi-imine is polymerised by glacial acetic or a 
small quantity of hydrochloric acid in the presence of ether almost 
quantitatively to the trimeride, NPh:C 6 H 2 (NH:C 6 H 4 -NHPh) 2 :NH 
(cf. Willstatter and Kubli, A., 1909, i, 976). It depends essentially 
on the nature and quantity of the added acid whether the di-imine 
is polymerised to cmeraldine or to Willstatter’s compound. 

The oxidation of solutions of aniline salts by lead peroxide (cf. 
Bdmstein, A., 1901, i, 375; Majima and Aoki, A., 1911, i, 216,992) leads 

to the formation of the compound NPh:C<^^“^>C:NH 

or NPfuC<Cx}[pj^^C■ NH 2 . It is found that benzoquinone- 

phenyldi-imine reacts readily with aniline to form this substance 
under the conditions selected by Bornstein, and that, in addition, 
Willstatter’s trimeride is produced; the latter is not isolated in 
the oxidative experiments, since it undergoes further change. 

According to Bornstein, azophenine, 

is a further product of the oxidation of aniline; it is obtained 
when aniline is mixed with dianilinobenzoquinonephenyldi-imine 
in ethereal solution in the presence of a little glacial acetic 
acid. 


The formation of dianilinobenzoquinoneanil, 

by the oxidation of aniline in acetic acid solution by hydrogen 
peroxide has been observed by Schunk and Marchlewski. Since 
benzoquinonephenyldi-imine is readily hydrolysed with loss of 
ammonia to benzoquinonephenylimine, NPh.‘C 6 H 4 .’0, it appears 
probable that the anil is produced by condensation of this substance 
with aniline in dilute acid solution. Such condensation is shown 


to take place readily and at the atmospheric temperature in ethereal 
solution in the presence of a little acetic acid. A second possible 
mode for its formation consists in the hydrolysis of Bomstein’s 
anil; dianilinobenzoquinoneanil is actually formed from this com¬ 
pound by the prolonged action of dilute hydrochloric acid, but 
not by acetic acid, so that its preparation in this manner during 
oxidative experiments in dilute acetic acid solution appears 
improbable. H. W. 


Formation and Properties of Dithioketones (ILCSS) and 
Dithio-ethers (R^SIS). III. Kuverji Gosai Naik and 
Mahadeo Dattatraya Avasare (T., 1922, 121 , 2592— 2595). 
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Thiocyanates and Thiocarbimides. XV. The Nature of 
the Intramolecular Rearrangement of Thiocarbimidoacet- 
anilides. Arthur J. Hill and Erwin B. Kelsey (J. Amer. 
Chem. Soc., 1922, 44, 2357—2369; cf. A., 1920, i, 681; Beckurts 
and Frerichs, A., 1915, i, 798, 799).—Using the method previously 
described (loc. cit.), the authors have converted the chloroanilides 
used by Beckurts and Frerichs (loc. cit.) successively into the 
corresponding primary amines, dithiocarbamates, carbethoxy- 
dithiocarbamates, and finally the thiocarbimides. The latter are 
so unstable that they rearrange immediately into normal 2-thio- 
hydantoins. That these were normal thiobydantoins was shown 
by their conversion into the corresponding oxyhydantoins, which 
latter were also synthesised from the urethanes of the general 
formula NHR*C0*CH 2 *NH‘C0 2 Et. Further, it is shown that their 
melting points differ from those of the ^-hydantoins described by 
Beckurts and Frerichs. Chloroaceto-p-chloroanilide reacts with 
alcoholic ammonia to give aminoaceio-p-chloroanilide, 
C 6 H4C1*NH*CO-CHo-NH 2 , 

m. p. 64°; and the di-p-chlorophenylamiae of diglycolamidic acid , 
(C 6 H 4 C1'NH*C0*CH 2 ) 2 NH, m. p. 170—171°, according to the con¬ 
ditions. The first-named anilide by the action of ethyl chloro- 
formate is converted into the carbethoxy- derivative, m. p. 198°, 
apd by the action of benzoyl chloride into benzoylaminoaceto- p- 
chloroanilide , m. p. 217—218 . Aminoaceto-p-chloroanilide reacts 
with carbon disulphide in alcoholic solution to give its dithio- 
carbamate , m. p. 155°, and the carbethoxy-derivative gives a 
dithiocarbamate which is unstable and on distillation is converted 
into 2-thio-l-p-chlorophenylhydantoin, m. p. 225—227° (decomp.), 
which is also prepared by the action of mercuric chloride on amino- 
aceto-p-chloroanilide dithiocarbamate. This hydantoin gives 2 -thio- 
1-p-chlorophenylA-benzylidenehydantoin , m. p. 257°, and 2-benzyl- 
thiol-l-p-cfdorophenyl-4:-benzylidenehydantoin t m. p. 176*5°. 1-p- 

Chlorophenylhydantoin , m. p. 174°, was obtained either by the 
action of chloroacetic acid on the corresponding thiohydantoin or 
by the action of alcoholic potassium hydroxide on carbethoxy- 
aminoaceto-p-chloroanilide and yielded l-p-chlorophenylA-benzyl- 
idenehydantoin , m. p. 274°. 

A similar series of compounds has been prepared from chloro- 
aceto-p-anisidide and from chloroaceto-m-toluidide, as follows. 
A mi noaceto-p-anisi di de, m. p. 98—99°; the di-p-anisylamide of 
diglycolamidic acid , m. p. 143°; the tri-p-anisylamide of triglycol- 
amidic acid , m. p. 192—193°; carbethoxyaminoaceto-p-anisidide , 
m. p. 154°; aminoaceto-p-anisidide dithiocarbamate , m. p. 140—145° 
(decomp.), and its carbethoxy-denv&tivQ ; 2-thio-l-p-anisylhydantoin, 
m. p. 207—209°; l-p-anisylhydantoin , m. p. 208°; 2-thio-l-p- 
anisylA-benzylidenehydanioin , m. p. 203°; 2-benzylthiol-\-p-anisyl- 
4:-benzylidenehydantoin f m. p. 174°; \-p-anisylA-benzylidenehydan- 
toin f m. p. 238°. 

Aminoaceio-m-toluidide , m. p. 54—55°; the di-m-tolylamide of 
diglycolamidic acid, m. p. 136°; benzoylaminoaceto-m-toluidide , m. p. 
186°; carbethoxyammoaceto-m-tdluidide , m. p. 103°; aminoaceto-m- 
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toluidide dithiocarbamate, m. p. 138° (decomp.), and its carbelhoxy- 
derivative, m. p. 113° (decomp.); 24hio-\-m4olylhydantoin , m. p. 
187° (decomp.); 1-m -tolylhydantoin, m. p. 123°; 24hio-l-m4olylA- 
benzylidenehydantoin , m. p. 183°; 2-benzylthiol-l-m-tolylA-benzyl- 
idenehydantoin , m. p. 145°; \-m4olylA-bmzylidenehydantoin , m. p. 
2i4°. 

The di-p-chlorophenylamide of diglycolamidic acid when warmed 
in acetone solution deposits a crystalline compound , m. p. 250— 
251°, which is apparently produced by the combination of two 
mol. of the secondary amine and one mol. of acetone. The 
diphenylamide of diglycolamidic acid gave a similar compound , 
m. p. 166—167°. • W. G. 

The Mobility of Symmetrical Triad Systems. I. The 
Conditions Relating to Systems Terminated by Phenyl 
Groups. Christopher Kelk Ingold and Henry Alfred 
Piggott (T., 1922, 121, 2381—2389). 

5-Aminoacenaphthene. Karl Fleischer and Karl Schranz 
(Ber., 1922, 55, [J5], 3253—3280).—An account is given of an 
extensive series of derivatives of 5-aminoacenaphthene. 

Reduction of 5-aminoacenaphthene in aqueous alcoholic solution 
by means of sodium hyposulphite leads to the formation of a 
mixture of 5-aminoacenaphthene, m. p. 108° (20%), sodium 
acenaphthylsulphamale , C 12 H9 , NH'S0 3 Na (about 50%), and 5-amino - 
accnaphihcneA-sulphonic acid , colourless needles which darken 
without melting at 270° (4%). The production of the sulphamatc 
appears to take place in accordance with the equations : 
C 12 H 9 -N0 2 +2Na 2 S 2 0 4 +3H 2 0=C 12 H 9 -NH-0H+4NaHS0 3 and 
C 12 H 9 -NH-OH +H-S0 3 Na=C 12 H 9 -NH-S0 3 Na+H 2 0. It forms 
aggregates of colourless crystals, decomp, above 235° after darken¬ 
ing at 200°. Acenaphthyl-5-sulphamic acid , C 12 H 9 *NH*S0 3 H, crys¬ 
tallises in slender, colourless needles, which do not melt below 
270°; it is hydrolysed by boiling hydrochloric acid to 5-amino- 
acenaphthene and sulphuric acid. For the preparation of 5-amino¬ 
acenaphthene by the reduction of the 5-nitro-compound the pro¬ 
cedure of Sachs and Mosebach (A., 1910, i, 726; 1911, i, 960) is 
modified in that the crude product of the reaction after removal 
of alcohol is boiled with hydrochloric acid and the base is subse¬ 
quently liberated by addition of ammonia to the solution; the 
yield is 71% of that theoretically possible. 

5-Aminoacenaphthene is converted by concentrated sulphuric 
acid at 100° into a mixture of di- and tri-sulphonic acids; a more 
dilute acid (80%), under similar conditions, converts it into 
5-aminoacenaphthene-( fl .)Q-sulphonic acid , almost colourless needles 
(the product is frequently amorphous) which become blackened, 
without melting, at 300°. It couples with diazotised m-nitroaniline 
to yield the compound , NH 2 ’C 32 H 7 (S0 3 Na)*N;N*C 6 H 4 *N0 2 , a 
brownish-red powder with a metallic lustre. It is conveniently 
diazotised by the addition of hydrochloric acid to an aqueous 
solution of its sodium salt and sodium nitrite, and the dark green 
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diazonium compound couples with (3-naphthol to the dye , 
SO 3 Na*C 12 H 8 *N. # N*Ci 0 H 6 *OH, a brownish-red, metallic powder. 

5-Aminoacenaphthene reacts with aldehydes in boiling alcoholic 
solution to give normal azomethines, of which the following are 
described : 5-benzylideneaminoacenaphthene , C 12 H 9 *N;CHPh, pale 
yellow plates, m. p. 67—68° ; 5-o -nitrobenzylideneaminoacenaphthene, 
oblique, brownish-yellow prisms, m. p. 135°; 5-m -nitrobenzylidene* 
aminoacenaphthene , lemon-yellow needles, m. p. 156° after softening 
at 147°; 3-p -nitrobenzylideneaminoacenaphthene, cinnabar-red 

prisms, m. p. 226°; 5-o-chlorotfenzylideneaminoacenaphthene, yellow 
needles, m. p. 112—114°; 5-p -chlorobenzylideneaminoacenaphthene, 
yellow, rectangular plates, m. p. 126—128°; 5-o-hydroxybenzylidene - 
aminoacenaphthene , ochre-yellow, rectangular platelets, m. p. 92— 
93°; 5-p-hydroxybenzylideneaminoacenaphthene, yellow, rhombic 
platelets, m. p. 194—196°; 5-p -methoxybenzylideneaminoacenaphthene, 
yellow, oblique prisms, m. p. 85—86°; 5-3' :4 y -dimethoxy-%-styryl- 
benzylideneaminoacenaphthene , C 12 H 9 'N.*CH*C 6 H 2 (OMe) 2 *CHrCHPh, 
slender, pale yellow needles, m. p. 132—134°; 5-a -furylideneamino- 
acenaphthene , minute, brownish-yellow crystals, m. p. 106—108°. 

The condensation of 5-aminoacenaphthene with the chlorides 
of dibasic acids gives symmetrical diacenaphthyl derivatives of the 
acid amides. The following are described: di-5-acenaphthyl- 
carbamide , CO(NH>C 12 H 9 ) 2 , slender, pale brown rods, m. p. 301° 
(decomp.) after darkening at 295°, prepared from the amine and 
carbonyl chloride in the presence of benzene; oxalodi-5-a,eenaphthyl~ 
amide , colourless, slender rodlets, m. p. 274—275° after previous 
darkening; malonodi-5-acenaphthylamide, pale brown, rectangular 
plates, m. p. 222—223° after slight previous softening; diethyl - 
malonodi-5-acenaphthylamide, CEt 2 (CO*NH*C 12 H 9 ) 2 , slender, colour¬ 
less needles, m. p. 218—220°; succinoai-5-acenaphthylamide , 
needles, m. p. 288—289° after previous darkening. 

5-Dimethylaminoacenaphthene is conveniently prepared by the 
action of methyl sulphate on 5-aminoacenaphthene in the presence 
of concentrated aqueous sodium acetate solution and removal 
of simultaneously formed monomethyl derivatives by treatment 
of the crude product of the reaction with benzenesulphonyl chloride ; 
it crystallises in colourless, rhombic platelets, m. p. 45—46°. It 
gives a picrale, canary-yellow crystals, m. p. 172—174°, and a 
stable methiodide y long, colourless needles, m. p. 177°; it could 
not be caused to react with ethyl bromide. 5-Diethylaminoaeenaphth- 
ene, colourless leaflets, m. p. 41—42°, is prepared similarly by the 
use of ethyl sulphate. The corresponding picrate , lemon-yellow 
crystals, m. p. 181—184° after previous softening (decomp. 186°), 
and the unstable methiodide , m. p. 165—167° (decomp.), are de¬ 
scribed. The base is not affected by ethyl bromide at 100°. 

5-Aminoacenaphthene exhibits a marked tendency to form 
diacyl derivatives under conditions which in general lead only 
to the production of the mono-compounds. Thus, with benzene¬ 
sulphonyl chloride in the presence of potassium hydroxide solution 
it gives a mixture of 5-benzenesulphonylaminoacenapMhene, colour¬ 
less, rhombic platelets, m. p. 198—199° after darkening at 195°, 
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and b-dibenzenesulphonylaminoacenaphthene, aggregates of colour¬ 
less prisms, m. p. 220° after previous darkening. The latter sub¬ 
stance is unaffected by concentrated, aqueous solutions of alkali 
hydroxides, but is converted by sodium ethoxide dissolved in 
alcohol into the monobenzenesulphonyl compound. Similarly, 
toluene-p-sulphonyl chloride yields a mixture of 54oluene-jysulphonyl - 
aminoacenaphthene , pale yellow rodlets, m. p. 194—195°, and 
5-ditoluene-j)-8iilphonylaminoacenaphthene , small, colourless pyr¬ 
amids, m. p. 215—217°, to a dark liquid. 5-Acetylmethylamino- 
acenaphthene has m. p. 124—125°. 

The phenylation of the base could not be accomplished smoothly 
by treatment of it with bromobenzene and copper powder. On 
the other hand, it reacts with chloro-2 :4-dinitrobenzene in boiling 
alcoholic solution to give 5-2':4' -dinitroanilinoacenapkthene, cinna¬ 
bar-red needles, m. p. 177—178°, after previous softening and 
with picryl chloride to yield 5-2':4':6' 4rimtroanilinoacenaphthene i 
dark red needles which soften at 230° and decompose at a higher 
temperature. 

A diazotised solution of 5-aminoacenaphthene couples with 
sodium P-naphthol-3 :6-disulphonate with the formation of a 
reddish-violet dye and with sodium a-naphthol-4-sulphonate to 
yield an unstable compound. Reddish-violet dyes are also obtained 
from diazotised 5-aminoacenaphthene-6( ?)-sulphonic acid and 
7?-salt or sodium a-naphthol-4-sulphonate, but the shades are not 
sufficiently pure to render them technically valuable. 

5-Aminoacenaphthene is converted by chloroacetic acid in the 
presence of sodium acetate into 5-acenaphlhylglycine , 
C 12 H 9 -NH-CH 2 -C0 2 H, 

plates, m. p. 210—212° (decomp.). The corresponding potassium 
salt becomes carbonised when treated with molten sodamide. 

H. W. 

The Preparation of cycZoHexanol. Andr£ Brociiet (Compt. 
rend., 1922, 175, 583—585; cf. A., 1914, i, 645). — Certain aspects 
of the reaction between hydrogen and phenol in presence of reduced 
nickel are dealt with. Values of the specific activity of nickel are 
given for a temperature range of 90°. The reaction should be 
carried out under pressure. No trace of a substance intermediate 
between phenol and cycfohexanol was found. The mechanism of 
the reaction does not depend on the method of hydrogenation, 
which may be effected in either the liquid or vapour phase; in 
the latter case, formation of cycfohexene, cyclohexane, and cyclo¬ 
hexanone may occur, but this is avoided by working at as low a 
temperature as possible. It is advisable to work with at least 
5% of the catalyst, as repeated use causes the nickel to decrease 
considerably in activity, although such used nickel may be shown 
to be of almost full activity if used for hydrogenation of sodium 
cinnamate. H. J. E. 

The Action of Bromine on Nitrophenol-sulphonic and 
HBulphocarboxylic Acids. Euklid Sakellarios (Ber., 1922, 
95, I B], 2846—2853). —A series of instances has been examined 
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in which the sulphonic or carboxylic groups of substituted nitro- 
phenyl are displaced smoothly by bromine. 

Potassium o-nitrophenol-4 : 6-disulphonate, 

N0 2 -C 6 H 2 (0H)(S0 3 K) 2 ,H 2 0 

(cf. Chamot and Pratt, A., 1909, i, 641), is obtained conveniently 
by dissolving phenol in fuming sulphuric acid (20%), nitrating the 
product with nitric acid (85%) and sulphuric acid (96%), diluting 
the mixture with water, and precipitating the salt directly by the 
addition of potassium chloride solution. It is reduced by zinc 
and hydrochloric acid or by concentrated sodium hydrogen sulphite 
solution to potassium hydrogen o-aminophenolA: 6-disulphonate, 
NH 2 *C 6 H 2 ( 0 H)*(S 0 3 H)(S 03 K),H 2 0 . An aqueous solution of the 
potassium salt of the nitro-acid is converted by bromine dissolved in 
glacial acetic acid into potassium 2-bromo-6-nitrophenoU4:-sulphonate 
and 4 : 6-dibromo-o-nitrophenol, m. p. 117*5°. The constitution of 
the potassium salt is established by the observations that it is trans¬ 
formed by further bromination into 4 : 6-dibromo-o-nitrophenol 
and by nitric acid into 2 : 4-dinitro-o-bromophenol, m. p. 118*5°. 

According to Datta (A., 1921, i, 331), the bromination of o-nitro- 

E henol-4-sulphonic acid yields 4:6-dibromo-o-nitrophenol; if, 
owever, only one molecular proportion of bromine is used, 6-nitro- 
o-bromophenol-4-sulphonic acid is obtained. The latter acid is 
reduced by zinc dust and hydrochloric acid to 2 -bromo-6-amino- 
phenolA-sulphonic acid , colourless crystals. 

Potassium 2 :6-dinitrophenol-4-sulphonate is converted by 
bromination into 4-bromo-2 : 6-dinitrophenol, m. p. 78° (the m. p. 
85*6° recorded in Richter’s Lexicon is incorrect). 

Potassium hydrogen 3-nitro-5-sulphosalicylate is converted by 
bromine in a similar manner into 4:6-dibromo-2-nitrophenol, 
m. p. 117*5°, and potassium 6-bromo-o-nitrophenol-4-sulphonate, 
the constitution of which is established by its further conversion 
into 4 : 6-dibromo-o-nitrophenol and 6-bromo-2 : 4-dinitrophenol. 
The nitrosulphosalicylic acid is therefore shown to be 3-nitro- 
5-sulpho-o-hydroxybenzoic acid. H. W. 

Preparation of Di- and Poly-halogen Substitution Products 
of Monohydric Phenols. Aktien-Gesellschaft f6r Anilin- 
Fabrikation (D.R.-P. 349794; from Chem. Zentr 1922, iv, 45; 
cf. Chemische Werke Ichendorf, A., 1915, i, 674; Holleman, A., 
1918, i, 216; 1921, i, 102).—Tri- and poly-halogen substitution 
products of aromatic hydrocarbons are heated at high temperatures 
under pressure with alkali hydroxides and methyl alcohol, or its 
homologues, with or without addition of other solvents. For 
example, 1:2:4:5-tetrachlorobenzene is heated with sodium 
hydroxide and methyl alcohol, with or without addition of pyridine, 
for about seven hours at 160° under pressure, or with potassium 
hydroxide and alcohol for about ten hours at 200°, or with potassium 
hydroxide and amyl alcohol for sixteen hours at 200° under pressure; 
whereby 2:4: 5-trichlorophenol is obtained; it forms lustrous 
needles, m. p. 64—65°. 2:4: 5-Tribromophenol is similarly pre¬ 

pared. 2 : 5-Dichlorophenol, from 1:2: 4-trichlorobenzene, sodium 
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hydroxide, and methyl alcohol, has b. p. 211°, m. p. 58°. A mixture 
of polybromonaphthols may be prepared from mixed polybromo- 
naphthalenes by similar means. G. W. R. 

Diphenylphosphoric Acid [Diphenyl Hydrogen Phosphate], 
a Reagent for the Amino-group. A. Bernton (Ber. f 1922, 
55, [-R], 3361—3365).—Attempts to cause diphenylphosphoric 
chloride to react with copper glycine suspended in benzene were 
unsuccessful, but the addition of a little water to the mixture 
resulted in the separation of glycine diphenylphosphate , 
P0(0Ph) 2 -0H,NH 2 -CH 2 -C0 2 H, 

large, quadratic plates, m. p. 177—178°. The acid reacts with 
other amino-acids in aqueous solution, giving salts which crystallise 
in matted needles resembling cotton wool. The following are 
described : alanine diphenylphosphate, m. p. 193°; leucine diphenyl- 
phosphate, m. p. 217°; glutamine diphenylphosphate , m. p. 137°; 
glycylglycine diphenylphosphate , m. p. 178°. Methylamine diphenyl¬ 
phosphate crystallises in thin, transparent plates, m. p. 78—79°, 
ethylamine diphenylphosphate forms small, colourless crystals, m. p. 
126°, whereas ammonium diphenylphosphate has m. p. 130°. The 
acid, according to observations with acetamide and benzamide, 
does not appear to react with amides. 

Diphenylphosphoric acid (+2 aq.) is most conveniently pre¬ 
pared by gradually adding diphenylphosphoric chloride to an 
aqueous solution of sodium hydroxide and subsequently warming 
the mixture on the water-bath, whereby the sodium salt (+5H 2 0), 
thick plates which melt at 70° in their water of crystallisation, is 
obtained; the free acid is precipitated by the addition of hydro¬ 
chloric acid to an aqueous solution of the sodium salt. Silver 
diphenylphosphate has m. p. 213°. H. W. 

The Auxiliary Valency of the Hydroxyl Group. I. Hans 
Reihlen ( Z . anorg. Chem ., 1922, 123, 173—195).—The author 
reinvestigated the complex salts of pyrocatechol and its derivatives. 
He finds that the co-ordinated complex contains a water molecule, 
and that the reactions are only explained by assuming the co¬ 
ordination number to be four, and not six as suggested by Wein- 
land (A., 1914, i, 553). Thus the complex with iron as central 
metal is given the formula [Fe(H 2 0)(OC 6 H 4 *0) 3 ]'". Besides the 
two spheres (inner and outer, non-ionic and ionic), the author 
suggests a sphere between the two—non-ionic, but at the same 
time not under the full influence of the central atom. For example, 
in Grignard’s reaction for the formation of 

[0 s H 6 {<W B >M g <g.H.J], 

the allyl group is only loosely held but is non-ionic. Co-ordination 
is shown to depend, not only on the central atom, but also on 
the character of the negative groups. It is also shown that a 
hydroxyl group attached to the benzene nucleus loses its power 
of exerting auxiliary valency if its hydrogen atom receives ionic 
properties. W. T. 
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The Auxiliary Valency of the Hydroxyl Group. The Com¬ 
plex Salts of Substituted Pyrocatechol. Hans Reihlen and 
Adolf Sapper (Z. anorg. Chem. y 1922, 124, 275—288).— Several 
complex salts with catechol and its derivatives are prepared; in 
these the author holds that the co-ordination number is four irre¬ 


spective .of the nature of the central atom. To explain the form¬ 
ation of the compound, the author assumes that the four groups 
are arranged at the comers of a tetrahedron around the central 


atom. The preparation and the properties of the following com¬ 
pounds are described, [Cu 2 (C 7 H 4 0 3 ) 4 (H 2 0)2]Na 4 ,7H 2 0. 
[Zn 2 (C 7 H 4 0 3 ) 4 ,H 2 0) 2 ]Na 4 ,18H 2 0. [Ni(C 7 H 3 0 4 ) 2 (H 2 0) 2 ]Na 4 ,18H 2 0. 

[Ni 2 (0-C 6 H 3 0-C0 2 Et) 4 (H 2 0) 2 ]Na 4 ,25H 2 0. 
[Ni 6 (C 7 H 4 O 3 ) 10 (C 7 H 4 O 2 -0H)H 2 O]Na u ,45H 2 O. 
[Ni.(C 7 H 4 O 3 ) 10 (C 7 H 4 O 2 -OH)(OH) 4 ]Na 12 ,50H 2 O. 
[Cd 6 (C 7 H 4 0 3 ) 12 (C 7 H 4 0 2 -0H)]Na 13 ,54H 2 0. 

This cadmium compound is given a cyclic structure. W. T. 


The Constitution of Resorcinol and some of its Derivatives. 

Ren6 Fabre (Ann. Chim ., 1922, 18, 49—116).—The ketonic 
character of resorcinol, shown by Herzig and Zeisel from a study 
of ethylresorcinols (A., 1891, 75), was confirmed from the mole¬ 
cular refraction of the tetraethyl derivative. Ethylation of 4-chloro- 
resorcinol results in the formation of a mixture of diethyl and 
triethyl derivatives, and in the latter (4-chloro-2 :2-diethyl- 
resorcinol ethyl ether) only one of the ethyl groups is present as an 
ethoxy-group, the resorcinol behaving partly as a phenol and partly 
as a ketone. An isomcride of this substance is obtained by the 
action of sulphuryl chloride on triethylresorcinol. Attempts were 
made to obtain other derivatives in which resorcinol functions as 
a ketone (cf. Fuchs and Eisner, A., 1920, i, 545); these were un¬ 
successful. A study of nitrosoresorcinols showed that the nitroso- 
group enters in the 2-position if the 4-position is already substituted. 
Sodium resorcinoxide combines directly with carbon dioxide, giving, 
under a pressure of six atmospheres at 115—120°, 85% of the 
theoretical yield of sodium p-resorcylate (cf. Kostanecky, A., 1886, 
242). Similar attempts at fixation of carbon dioxide with 4-chloro- 
resorcinol showed that, as with the nitroso-derivatives, the fixation 
occurs in the 2-position if the 4-position is already substituted. 
The condensation of resorcinol with bcnzaldehyde was effected in 
acetic acid solution, yielding a crystalline product, benzylidene- 
resorcinol, which is soluble in alcohols of high boiling point. The 
substance gives an acetyl derivative of the formula (C 17 H 14 0 4 ) 2 , 
and the inference is drawn that its formula is CgaHaqC^; a study 
of analogous condensation products previously obtained (Lieber- 
mann, Lindenbaum, and Glave, A., 1904, i, 443; Pope and Howard, 
T., 1910, 97, 78) shows it to be similar to these, although a 
crystalline product had not been prepared. Structural formulae 
for this and the analogous substances obtained are suggested. 
Benzaldehyde does not react with tetraethylresorcinol, but with 
the triethyl derivative condensation occurs; this appears to 
indicate that the aldehyde is linked in the para-position with 

rr* 2 
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respect to one of the hydroxyl groups. Condensation products 
obtained from resorcinol with xanthydrol confirm the con¬ 
clusion that the most easily replaceable hydrogen atom is that 
which occupies the 4-position, and thus is in the para-position with 
respect to hydroxyl; di-substitution takes place in the 2- and 
4-positions. Although in some cases resorcinol behaves as a ketone, 
in the majority of instances it reacts as a phenol; the former 
type of reaction occurs in the case of condensations effected 
in presence of sodium methoxide, and the replaceable hydrogen is 
then that which is linked to the carbon atom situated between the 
two carbonyl groups. 

The following substances do not appear to have been previously 
described. 4-CMoro-2 : 2-diethylresorcinol 3-ethyl ether , colourless 
needles, m. p. 25°. 4- Chloro-2-nitrosoresorcinol , yellow plates. 

3 -Chloro-2 : 4-dihydroxybenzoic acid , colourless needles, m. p. 203°. 

3- Chloro-2 : 6-dihydroxybenzoic acid , colourless crystals, m. p. 215— 

216°. 2: 4-Dihydroxy-3-xanthylbenzoic acid, colourless crystals, 

turning red and softening without melting at 200°. Acetylbenzyl - 
ideneresorcinol , colourless, prismatic needles, m. p. 364—366°. 

4- Benzylidene-l :2 :3 -triethylresorcinol, colourless needles, decompose 

on heating. Vanillideneresorcinol , pale rose crystals, from acetic acid, 
colourless needles, from benzyl alcohol, decompose on heating; 
acetyl derivative, m. p. 323°. Piperonylideneresorcinol , needles 
turning pink on exposure to light, resinify on heating; acetyl 
derivative, m. p. above 370°. 4 -Xanthylresorcinol, colourless needles, 

m. p. 178—179°; diacetyl derivative, m.p. 242—243°. 2 :4 -Dixanthyl- 
resorcinol, colourless needles, m. p. 255—257°; diaceiyl derivative, 
m. p. 262—263°. 4-Xanthyl-l : 2-diethylresorcinol 3-ethyl ether, colour¬ 
less crystals, m. p. 201—202°. 4-Nitroso-2-xanthylresorcinol , bright, 

dark red crystals, m. p. 212°. 2-NitrosoA-xanthylresorcinol, golden- 
yellow, hexagonal crystals, m. p. 295—296°. 4-Chloro-2-xanthyl - 
resorcinol , colourless crystals, m. p. 215°. Xanthylquinol , pale 
greenish-yellow crystals, m. p. 215—216°. 2 : 3-Dixanthylquinol, 
colourless crystals, m. p. 231—232°. 3-Chloro-2-xanthylquinol, 
colourless crystals, m. p. 236—237°. Xanthylpyrocatechol , yellow 
crystals, m. p. 205—206°. 4 : 5-Dixanthylpyrocatechol , colourless 
crystals, m. p. 235—236°. 4-Chloro-3-xanthylpyrocatechol, colourless 
crystals, m. p. 224°. H. J. E. 

Univalent Oxygen. I. Stefan Goldschmidt (Ber., 1922, 
55, [B], 3194—3197).—If a solution of guaiacol in ether is treated 
during a few minutes with a large excess of lead peroxide at a low 
temperature, a very unstable green or bluish-green solution is 
obtained which exhibits the properties to be expected of a radicle 
with univalent oxygen. It is completely insensitive towards 
oxygen. It is immediately decolorised by quinol, phenylhydrazine, 
or a solution of triphenylmethyl in benzene. It does not react 
with nitric oxide. When cooled to —80°, the solution becomes 
much lighter in colour. The further investigation of the solutions 
and the isolation of any radicle which may be present is 
rendered exceedingly difficult by its great instability. Qu&n- 
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titatiYe oxidation with phenylhydrazine shows that only a small 
fraction of the guaiacol has been oxidised in the direction 
indicated. 

Similar observations are made during the oxidation of quinol 
monomethyl ether. The solutions are pure blue in colour and 
extraordinarily unstable. The change of colour with alteration in 
temperature is more pronounced than with guaiacol solutions. 
Under similar conditions, o-cresol gives a blood-red, a-naphthol a 
blue-red, and (3-naphthol a pale green solution. 

It appears reasonable to assume that the blue oxidation 
products of guaiacol and quinol methyl ether are formed by the 
removal of the hydrogen atom of the hydroxyl group, thus 
Me0CgH 4 *0~. This view, however, does not appear to be tenable, 
since the reduction product of oxidised guaiacol, after removal of 
guaiacol, can be re-oxidised to the blue substance. The consti¬ 
tution of the compound is still under investigation. H. W. 

Univalent Oxygen. II. Phenanthroxyls. Stepan Gold¬ 
schmidt and Walter Schmidt (Ber., 1922, 55, [JS], 3197—3215; 
cf. preceding abstract).—Phenanthraquinol monomethyl and mono¬ 
ethyl ethers are readily oxidised to colourless substances which are 
insoluble in alkali hydroxide and are distinguished from the parent 
material by containing one atom of hydrogen less in their molecule. 
They form greenish-yellow solutions which gradually darken when 
preserved. The occurrence of radicle dissociation is established 
by the failure of the solutions to obey Beer’s law and by the depend¬ 
ence of molecular weight on dilution. The present cases of dis¬ 
sociation are distinguished by the long period which is necessary 
for the establishment of equilibrium which can be followed by 
periodical determination of molecular weight ; constancy of the 
latter and of the colour of the solutions is attained simultaneously. 
The process is complete in about two and a half hours and in 
jY/100-solution at the atmospheric temperature about 37% of 
the methyl and 62% of the ethyl compound is dissociated into 
radicles. The constitution of the compounds is discussed in detail, 
and the authors draw the conclusion that the bimolecular products 
are to be regarded as 9-alkoxy(acyloxy)-10-phenanthryl peroxides, 

^e-^4 V V an( i the unimolecular substances as 

C fl H 4 *C—0-0—C*C 6 H 4 

° * ° C H 'C*OR 

9-alkoxy(acyloxy)-10-phenanthroxyls, V 6 4 X n • 

U 

C H 'OOMe 

Phenanthraquinol monomethyl ether , I 6 4 I , colourless 

Ggrl 4 *L*Oxi 

aggregates of small needles, m. p. 103° after darkening at 92°, is 
obtained in small yield by the action of methyl sulphate and 
potassium hydroxide on phenanthraquinol in the complete absence 
of air. The corresponding monoethyl ether (+EtOH) is prepared 
conveniently by the addition of finely divided phenanthraquinone 
to an ethereal solution of zinc ethyl. The preparation of the mono¬ 
methyl compound by a corresponding alteration of this method 
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does not appear to be practicable; the course of the change is not 
very obvious, but the ultimate product is phenanthraquinol dimethyl 
ether , needles, m. p. 87°. Phenanthraquinol monoacetate, colour* 
less needles, m. p. 170° (decomp.), is obtained conveniently by 
short treatment of the quinol with hot acetic anhydride. 

Oxidation of the monomethyl ether dissolved in aqueous potass¬ 
ium hydroxide solution by means of potassium ferricyanide gives 
9-methoxy-lO-phenanthryl peroxide , almost colourless crystals, m. p. 
165° (decomp.), to a pale brown mass. The substance combines 
with triphenylmethyl in benzene solution, but the additive com¬ 
pound shows little tendency to crystallise, and is identified by 
hydrolysing it with dilute sodium hydroxide solution to triphenyl- 
carbinol and the original ether. It is reduced by the action of 
zinc dust and glacial acetic acid on its solution in ether to phen¬ 
anthraquinol monomethyl ether, m. p. 102—103°, and converted 
slowly by oxygen in the presence of benzene to phenanthraquinone. 
It does not react with nitric oxide. 

Phenanthraquinol monoethyl ether is converted by potassium 
ferricyanide in the presence of aqueous potassium hydroxide 
solution or by lead peroxide in the presence of ether and anhydrous 
pocassium carbonate into 9- ethoxy-10-phenanthryl peroxide , almost 
colourless aggregates of needles ( + 2C 6 H 6 ), m . p. 138° (decomp.). 
It unites with triphenylmethyl, and the additive compound is 
hydrolysed (as in the case of the methyl compound) to triphenyl- 
carbinol and phenanthraquinol monomethyl ether. It is reduced 
by zinc dust and glacial acetic acid, phenylhydrazine, quinol, or 
hydriodie acid to phenanthraquinol monoethyl ether; with the 
reagent last-mentioned, the reduction is practically quantitative. 
The radicle, when dissolved in benzene, is slowly converted by 
oxygen into phenanthraquinone and ultimately into diphenic acid. 
It does not react with nitric oxide. It immediately decolorises a 
solution of bromine in chloroform, by which it is converted into 
phenanthraquinone. It does not react smoothly with potassium 
in the presence of benzene, since the metal is only superficially 
attacked. With potassium phenyl diphenylyl ketone the green 
solution is rapidly decolorised with formation of the potassium 
salt which is decomposed with production of the pure ethyl ether. 

Phenanthraquinyl monoacetate, suspended in anhydrous ether, 
is oxidised by lead peroxide to a compound , C 32 H 22 0 6 , colourless, 
rhombic crystals, m. p. 208—209° (decomp.). Its solutions in all 
solvents are colourless, even when warmed. In boiling ethyl 
benzoate a yellow colour is observed which is due to decomposition. 
The substance does not react with phenylhydrazine in the presence 
of chloroform. H. W. 

Chlorination of Benzoyl Chloride. I. Edward Hope and 
George Clifford Riley (T., 1922, 121, 2510—2527). 

Dealkylation of Mixed Secondary Bases by Phosphorus 
Chloride. Julius von Braun and Josef Weismantel (Ber., 
1922, 55, [B], 3165—3170).—The relative affinity of the alkyl 
groups for nitrogen has been determined for the reaction: 
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NHR*R 2 -> NRW-COPh + P0l « > NRW-CCl.Ph R*C1+ 
NR 2 ICClPh —> R^l+NHgR 2 . The series may be arranged in 
the sequence: benzyl, methyl, ethyl, propyl, n-butyl; so, for 
example, benzylmethylamine yields methylamine. It is remark¬ 
able that the order is precisely the same as in the cyanogen bromide 
reaction which is effected at 0°, whereas the present change is 
carried out at about 140°. 

Benzomethylbenzylamide, m. p. 44° (cf. Lander, P., 1903, 19, 
45), is converted by phosphorus pentachloride at 110° and sub¬ 
sequent treatment with water into benzyl chloride and benzo- 
methylamide, b. p. 164—165°/15 mm., m. p. 80°. Benzomethyl- 
ethylamide, b. p. 163—165°/27 mm. (cf. Titherley, T., 1901, 79, 
407) at 140° yields methyl chloride and benzoethylamide, m. p. 
68°. Benzoethylpropylamide , b. p. 158—160°/12 mm., gives ethyl 
chloride and benzopropylamide. 

When propylamine is treated with benzenesulphonyl chloride, the 
resulting amide is converted by n-butyl bromide into benzene - 
sulphonpropyl-n-butylamide , S0 2 Ph*NPr*C 4 H 9 , a colourless liquid, 
b. p. 202—204°/12 mm.; this is transformed in the usual manner 
into propyl-n-butylarnine , b. p. 134—135° ( hydrochloride , m. p. 
255°). Benzopropyl-n-butylamide is converted by phosphorus penta¬ 
chloride at 150° into propyl chloride and benzo-n-butylamide. 

H. W. 

Preparation of a Basic Aluminium Salicylate. Soci6t6 
Chimique des Usines DU RhOne (D.R.-P. 354698; from Chem. 
Zentr., 1922, iv, 377).—A basic aluminium salicylate of the formula 
is obtained by mixing aluminium hydroxide 
with salicylic acid, if necessary, with the application of heat. The 
product is a colourless or slightly red powder. It is distinguished 
from the normal salt by its stability in the presence of water and 
dilute acids and on warming. G. W. R. 

Derivatives of Dulcin. Paul Hermann (Annalen , 1922, 429, 
163-*-174).— 3-Carbamido-($-methoxybenzoic acid has m. p. 187— 
193°, and is soluble in 125 parts of hot [ ? boiling] water or 400 
parts of water at 15°; the solution has a sour taste. The ethyl 
ester melts at 191—192°. 3-Thiocarbamido-ft-methoxybenzoic acid , 
m. p. 205—206°, is insoluble in cold water, and has a faintly sour 
taste. 3 -Carbamido-6-ethoxybenzoic acid forms colourless, small 
needles, m. p. 195—196°, soluble in 40 parts of hot water and in 
660 parts of water at 15°, and has a faintly sour taste. Its ethyl 
ester, m. p. 179-5—180*5°, has a bitter taste. 3-Thiocarbamido - 
§-ethoxybenzoic acid forms needles, m. p. 182—183°, and is soluble 
in 90 parts of boiling water; it has a feebly sour taste. 4 -Carb- 
amido-l-ethoxynaphthalene forms small needles which sinter at 
205—207°, m. p. 264—265° (decomp.); it has a bitter taste. 
4:-Thiocarbamido-l-ethoxynaphthalene has m. p. 210-5—Si 1-5°, and 
has a very bitter taste in alcoholic solution. These substances are 
all formed by the action of potassium cyanate or ammonium thio¬ 
cyanate on tho appropriate amine. 3 : 3-Carbamidebis-6-methoxy- 
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benzoic acid is obtained when methoxyaminobenzoio acid is heated 
with carbamide. It has m. p. 243° (decomp.). C. K. I. 

Anhydrides of 2V-Carboxylic Acids. Friedrich Fuchs (Ber., 
1922, 55, [jB], 2943).—In connexion with the recent observations 
of Curtius and Sieber (this vol., i, 721), it is pointed out that phenyl- 


glycine anhydride, NPh<^^°, 


can be obtained in good yield 


by the action of carbonyl chloride on a cold, alkaline solution of 
phenylglycine. With aniline and alcohols, it gives the anilide and 
esters of phenylglycine. The A-carboxylic anhydride derived from 
^-tolylglycine is more stable and better adapted to further inves¬ 
tigation than the lower homologue. H. W. 


The Resin Acids of the Coniferce. V. The Nitroso- 
chloride, Nitrosite, and Nitrosate of Pinabietic Acid and 
Abietic Acid [Levy]. Constitution of Abietic Acid and 
Abietine. Ossian Aschan [with Nils Fontell and P. E. 
Simola (Ber., 1922, 55, [B], 2944—2959; cf. this vol., i, 221, and 
previous abstracts).—Pinabietic acid has been isolated from pine 
oil and characterised as a homogeneous substance by Aschan and 
his co-workers (A., 1921, i, 669); its constitution has been estab¬ 
lished except for certain details by Virtanen (A., 1921, i, 669). 
The acid is very similar to the abietic acid of Levy (A., 1907, i, 
947; 1910, i, 11) and Johansson (A., 1920, i, 232). The two acids 
give nitrosochlorides, nitrosites, and nitrosates which are most prob¬ 
ably identical, and also the same colour changes in Liebermann’s 
cholesterol reaction. It is therefore most probable that the acids 
are structurally identical. Certain differences are, however, 
apparent in their optical properties (as will be shown later) so 
that the possibility of stereoisomerism is not excluded. The 
strongest argument against the structural identity of the acids lay 
in the observation of Levy ( loc. cit.) that abietic acid is converted 
by cold potassium permanganate into a well-defined tetrahydroxy- 
acid, C 19 H 29 (0H) 4 *C0 2 H, of high melting point, whereas the similarly 
prepared product from pinabietic acid is a crystalline, apparently 
saturated, monocarboxylic acid of low melting point (the details 
of which will be given later). Repetition of Levy’s experiments 
has failed to yield the tetrahydroxy-aeid, which is presumed to 
have owed its origin to associated silvic acid. Levy’s abietene 
and Virtanen’s pinabietene must also be regarded as structurally 
identical 7 : 13-dimethyl-2-^opropyl-5 : 6 : 7 : 8 : 9 : 10 : 13 :14-octa- 
hydrophenanthrene. For the parent hydrocarbon the name phen- 
octalin is proposed, on account of its similarity to tetralin [tetra- 
hydronaphthalene]. 

[With Nils Fontell and P. E. Simola.] — Pinabietic acid nitroso - 
chloride , HO*N !Cj 9 H 28 C1*C0 2 H, is prepared by passing hydrogen 
chloride into a solution of pinabietic acid and ethyl or amyl nitrite 
in glacial acetic acid. It crystallises in lustrous, very voluminous 
needles, m. p. 144—145°. (The sodium salt is described.) It is 
converted by a boiling solution of sodium in ethyl alcohol (90%) 
into oximinopinabietic acid , H0*NIC 19 H 2 /C0 2 H, a brownish-yellow 
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powder, decomp, about 130° after incipient softening at 120°. The 

nitrosite of pinabietic acid , q^.q>C 19 H 28 *C0 2 H, is obtained by 

the gradual addition of concentrated hydrochloric acid to a solution 
of pinabietic acid in benzene which is floating on an aqueous solu¬ 
tion of sodium nitrite; it is a colourless, voluminous, crystalline 
powder which softens at about 75—76° and is generally completely 
molten at about 120—130°. Pinabietic acid nitrosate , a voluminous, 
yellow powder, decomp. 72—73°, is prepared by the gradual addition 
of concentrated nitric acid (d 1*4) to a well-cooled solution of pin¬ 
abietic acid and amyl nitrite in glacial acetic acid. 

The following compounds are prepared from abietic acid obtained 
from American colophony by Levy’s method; the specimen used 
was not quite homogeneous, having m. p. 167—170° instead of 
181—183°. Nitrosochloride, m. p. 140°; nitrosite, which softens 
and evolves gas at 76°; nitrosate, a yellow powder which softens 
at 72°. The melting or decomposing points of these substances 
are unchanged by admixture with the respective corresponding 
compounds derived from pinabietic acid. 

Further work (as yet unpublished) makes it probable that pin¬ 
abietic and abietic acids are completely identical. H. W. 

Attempted Synthesis of Norpinic Acid. Kanai Lal 
Ganguly (J. Indian Inst. Sci ., 1922, 5, 23—28).—Verification of 
the structure of norpinic acid by synthesis is of importance on 
account of its close relationship to pinene and the products derived 
therefrom. An attempt was made to synthesise norpinic acid by 
condensing ethyl ay-dibromo-|3(3-dimethylglutarate, 
CMe 2 (CHBr*C0 2 Et) 2 , 

with methylene bromide or iodide by means of sodium in benzene. 
A very small amount of crystalline product, m. p. 172°, which 
might have been cis-n orpinic acid, was obtained, but the experiment 
cannot be regarded as successful. E. H. R. 


Condensation of certain Nitriles and Various Polyhydroxy- 
phenols to form Phenolic Acids. Wilson D. Langley and 
Roger Adams (J. Amer. Chem. Soc ., 1922, 44, 2320—2330).— 
Unlike chloroacetonitrile (cf. Sonn, A., 1918, i, 31), (3-chloropro- 
pionitrile does not condense normally with resorcinol. In dry 
ether in the presence of anhydrous zinc chloride and hydrogen 
chloride, (3-chloropropionitrile and resorcinol give first a white solid, 
which probably has the annexed constitution. This reacts with 


O 

./\/\ 


water, giving (3-2 : 4:-dihydroxyphenylprop - 
ionolactone , m. p. 132—133°, which on 
(j)INH,HCl further heating with water was converted 
CHo into the acid, m. p. 165° (Hlasiwetz, An - 

nalen, 1866, 139, 102, gives m. p. 110°, de- 
2 comp.). If the acid is boiled with excess of 


acetic anhydride, fi-2-hydroxy-4:-acetoxyphenylpropionolactoney m. p. 


112°, is obtained. Acrylonitrile may be used instead of (3-chloropro- 
pionitrile in the above condensation. (3-2 : 4-Dimethoxyphenylpro- 
pionic acid, m. p. 102*5—103*5°, was obtained by the direct methyl- 
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ation of the dihydroxy-acid, and by the action of butyl nitrite the 
dihydroxy-acid gave $-5-nitroso-2 : 4 -dihydroxyphenylpropiono- 
lactone, m. p. 147*5—148°. Resorcinol monomethyl ether and 
(3-chloropropionitrile gave $-2-hydroxy-4:-methoxyphenylpropionic acid , 
m. p. 138—139*5°, together with the lactone , and the nitrile, m. p. 
126*5—127*5°, as intermediate products. The suggested mechanism 
of the condensation of resorcinol and of |3-chloropropionitrile is as 
follows : 


HOj^jOH 




HO^ 

\. 


*/\i 


HOf ,HO 






ch.-ch„-cci:nh 


oh 

ch 2 -ch 2 -cn 

o 

HOj / \ // Nc:NH,HCl 

> 


\/v 


JCH, 


ch 2 


Under similar conditions, orcinol gives with (3-chloropropionitrilc 
or acrylonitrile (3-3 : 5-dihydroxy-o-tolylpropionolactone , m. p. 140— 
141*5°. Similarly, phloroglucinol gives (3-2 : 4 : ft-trihydroxyphenyl- 
propionolactone , a viscous oil. 

Resorcinol and y-chlorobutyronitrile react in dry ether in the 
presence of zinc chloride and hydrogen chloride to give y-2 : 4-c?t- 
hydroxyphenylbutyric acid , m. p. 118*5—119°, and in this case the 
lactone could not be obtained. W. G. 


Preparation of Sodium and Potassium Phthalimide. 

Dalziel Llewellyn Hammick and George Hazlewood Locket 
(T., 1922, 121, 2362—2363). 

Derivatives of Amino-aldehydes. Erich Radde (Ber., 1922, 
55, [J3], 3174—3179).—A number of attempts are recorded to 
prepare amino-aldehydes of the aliphatic series by the reduction 
of amino-acids in which the basic group is protected by the presence 
of the phthalyl radicle; complete success, however, has not been 
attained. 

Phthalimino-a-hydroxy-propionic and -butyric acids lose carbon 
dioxide when heated with sulphuric acid, but an aldehydo-compound 
cannot be isolated from the resinous substances which are produced 
(Gabriel, A., 1907. i, 625; Gabriel and Colman, A., 1908, i, 274); 
the use of phosphoric acid, thionyl chloride, or hydrochloric acid in 
place of sulphuric acid does not lead to improved results. 

Phthalylglycylanilide , C 8 H 4 0 2 :N-CH 2 -C0*NHP1i, aggregates of 
needles, m. p. 227°, is converted by phosphorus pcntachloride in 
the presence of benzene into the corresponding chloro-compound , 
C 8 H 4 0 2 *N*CH 2 *CCKNPh, needles, m. p. about 90°; reduction of the 
imino-chloride with stannous chloride according to the method of 
Sonn and Muller (A., 1920, i, 58) does not give an aldehydo- 
compound. 

The action of hydrocyanic acid and pyridine on a solution of 
phthalylglycyl chloride in anhydrous ether gives the compound , 
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C 8 H 4 0 2 :N-CH(00-CN)-C0-CIL-N:C 8 H 4 0 2 , needles, m. p. 203*5— 
.205 5° (decomp.), instead of the expected phthalylglycyl cyanide. 

Attempts to convert phthalylglycylanilide chloride into the corre¬ 
sponding amidine or to reduce phthalylglycyl esters to aldehydes by 
sodium amalgam in acid solution were unsuccessful. 

Phthalylglycylamide , C 8 H 4 0 2 !N'CH 2 *C0*NH 2 , needles, m. p. 257°, 
is converted by thionyl chloride or, preferably, by distillation with 
phosphoric oxide into phthalylglycylonitrile , C 8 H 4 0 2 !N*CH 2 *CN, four¬ 
sided plates, m. p. 124—126°, which can also be prepared from 
chloroacetonitrile and potassium phthalimide at 120°. The nitrile 
could not be converted into the corresponding imino-ether, from 
which it might have been reduced to the aldehyde according to 
the method of Heale (A., 1905, i, 490). 

A solution of phthalylglycyl chloride in toluene is reduced by 
hydrogen in the presence of palladised barium sulphate and 
“ sulphured ” quinoline in accordance with the procedure of Rosen- 
mund and Zetzsche to phthalimidoacetaldeh'yde , C 8 H 4 0 2 !N , CH 2 , CH0, 
needles, m. p. 113—114'5° ( phenylhydrazone , yellow needles, m. p. 
163—165°; oxime , clusters of needles, m. p. 166—168°; semi- 
carbazone , needles, m. p. 233—244°). The hydrolysis of phthal- 
imidoacetaldehyde is invariably accompanied by the liberation of 
ammonia. a-Phthalimidopropionyl chloride is similarly reduced to 
oL-phthalimidopropaldehyde , C 8 H 4 0 2 !N*CHMe*CH0, needles, m. p. 
108*5—111° ( semicarbazone , needles, m. p. 225*5—226*5°), which 
also yields ammonia w r hen hydrolysed by hydrochloric acid. 
Similar unsuccessful results are obtained with compounds contain¬ 
ing the phthalimido-residue in the (3-, y-, or 8-position. The follow¬ 
ing observations are incidentally recorded. Ethyl (3-phthalimido- 
ethylmalonate, C 8 H 4 0 2 IN*CH 2 *CH 2 'CH(C0 2 Et) 2 , is transformed by 
hydrobromic acid (d 1*49) into (3 -pMhalimidoethylmalonic acid , 
needles, m. p. 168° (decomp.) (the ammonium salt and the methyl 
ester, m. p. 64—65°, are described); the decomposition of the 
acid by heat gives a convenient method for the preparation of 
y-phthahmido-?i-butyric acid. 8-Phthalimido-n-valeric acid is simi¬ 
larly prepared from y-phthalimido-?i-propylmalonic esters; y-phthal- 
imido-n-propylmalonic acid , C 8 H 4 0 2 IN # [CH 2 ]3*CH(C0 2 H) 2 , has m. p. 
165° (decomp.). 

Phthalylglycylonitrile is converted by a boiling solution of 
sodium methoxide and subsequent treatment with ammonium 
chloride into the ammonium salt, NH 4 'C0 2 *C 6 H 4 *C0*NH*CH 2 *CN, 
prisms, m. p. about 240° (decomp.) [the corresponding silver salt, 
needles, and free acid , needles, m. p. 138—139° (decomp.) are 
described]; sodium ethoxide behaves similarly, but yields a less 
pure product. The action of the alkali consists essentially in the 
opening of the ring and does not lead to the production of an iso- 
quinoline derivative, as would be expected from the observations 
of Gabriel and Colman (loc. cit.) on the behaviour of phthalyl¬ 
glycyl esters under similar conditions. Phthalyl-oc-alanylamide , 
C 8 H 4 0 2 IN*CHMe*C0*NH 2 , m. p. 211—212° (prepared from the 
corresponding chloride and gaseous ammonia in the presence of 
benzene), is converted by distillation with phosphoric oxide into 
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the nitrile , C 8 H 4 0 2 IN*CHMe'CN, four-sided plates, m. p. 139—140°. 
The latter is transformed by sodium ethoxide into the sparingly 
soluble ammonium salt, NH 4 *C0 2 # C 6 H 4 *CO*NH*CHMe*CN, which is 
reconverted into the original material when treated with hydro¬ 
chloric acid. H. 

Dyes Derived from 44 Saccharin.’ 1 The Sulpham- 

phthaleins. Sikhibhushan Dutt (T., 1922, 121, 2389—2394). 

The Relationship between the Dimeric Ketens and cffclo- 
Butane-1 : 3-dione and its Derivatives. W. Dieckmann and 
Adolf Wittmann ( Ber ., 1922, 55, [B], 3331—3347).—The dimeric 
alkylketencarboxylic esters and a series of other dimeric ketens 
have been regarded by Schroeter (A., 1917, i, 145; 1920, i, 852) 
as “ polymolecules ” in which the monomeric components are not 
united by main or subsidiary atomic valencies, but by molecular 
valencies. This conception has been criticised adversely by 
Staudinger (A., 1920, i, 517). An extended examination of the 
question leads the author to the conclusion that Schroeter’s views 
are untenable. 

Schroeter’s conclusions are based on the established difference 
in properties between the products obtained by the action of chloro- 
formic esters on dialkylcycfobutanedionemonocarboxylic esters and 
those derived by the polymerisation of monomeric alkylketen¬ 
carboxylic esters. He regards the conception of the former as 

O-derivatives, ^^ 2 ~^^ CMe*C0 2 R. as erroneous. A con¬ 

sideration of analogous cases leads the author to consider it as 
probable, but conclusive evidence in favour of this view is afforded 
by the observation that methyl 2-ethylcarbonato-\ : 3-dimethy Icy c\o- 

buteneA-one-3-carboxylate, CMe<^[J^^>CMe-C0 2 Me, colour- 

less crystals, m. p. 66—68°, b. p. 173—175°/11 mm. (obtained from 
ethyl chloroformate and methyl dimethylcyc/obutanedionecarb- 
oxylate) differs from ethyl 2-methylcarbonato-l : 3-dimethylcyc\o- 

butene-4:-one-3‘Carboxylate, CMe^^ ^ ^^ 2 ^ e ^ CMe •C0 2 Et, a colour¬ 
less liquid, b. p. 173—175°/11 mm., which does not solidify 
(prepared from methyl chloroformate and ethyl dimethylcyc/o- 
butanedionecarboxylate), whereas if, according to Schroeter, the 
new group had become attached to a carbon atom, the compounds 

must be identical, thus C0 2 Me*CMe<CQQ^>CMe*C0 2 Et. The esters 

when treated with sodium alkyloxide re-form methyl and ethyl 
2 :4-dimethylcyc/obutanedionecarboxylates, respectively. The 
difference of these esters from the dimeric alkylketencarboxylic 
esters cannot be regarded as an argument against the conception 
of the latter as unitary dialkylcycfobutanedionedicarboxylic esters. 

A further argument in favour of the “ polymolecular ” structure 
of the dimeric alkylketencarboxylic esters has been based by 
Schroeter ( loc . cit.) on their catalytic decomposition in alcoholic 
solution by a trace of sodium alkoxide whereby two molecules of 
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alkylmalonic esters are produced. The same property is, however, 
observed in the acyclic analogues of the dialkykycZobutanedione- 
carboxylic esters, for example, acetylalkylmalonic ester and aoc-di- 
aryl-a-methylacetic esters, which are beyond doubt unitary com- 

“CO 

pounds containing the group _qq^>CR*C 0 2 R. All these com¬ 
pounds resemble the dimeric alky Ike tencarboxy lie esters in that 
they are stable towards boiling alcohol but are catalytically decom¬ 
posed with evolution of heat when a trace of sodium alkoxide is 
added to the alcoholic solution. Contrary to Schroeter’s assump¬ 
tion, fusion invariably occurs in such a manner that an acyl and 
not an alky lcarbonato-group is eliminated. The following 
examples are quoted: Methyl ai-benzoyl-cc-methylacetoacetate, 
CHg'CO’CMeBz'COgMe, colourless crystals, m. p. 79—80°, b. p. 
173—174°/10 mm., prepared by the action of a solution of benzoyl 
chloride in ether on an ethereal suspension of methyl methylsodio- 
acetoacetate, is transformed by methyl alcohol and sodium meth- 
oxide into methyl acetate and methyl a-benzoylpropionate, b. p. 
141—142°/10 mm. Methyl $-acetoxy-<x.-methylcinnamate, 

0 Ac *CPh ICMe *C0 2 Me, 

b. p. 161°/10 mm., prepared by the action of acetyl chloride on 
methyl a-methylsodiobenzoylacetate in the presence of ether, is 
CQnverted in a similar manner into methyl a-methylbenzoylacetate, 
b. p. 143—144°/10 mm. Methyl acetylmethylacetoacetate 
(CH 3 -C0) 2 CMe-C0 2 Me or CH 3 -C(0Ac):CMe-C0 2 Me, b. p. 108°/13 
mm., gives methyl methylacetoacetate. Ethyl acetylethylmalonate, 
CH 3 *COCEt(C0 2 Et) 2 , yields ethyl ethylmalonate, whilst methyl 
acetylmethylmalonate is converted into methyl methylnmlonate. 

Methyl dimethylacetoacetate is converted by contact with a 
solution of an approximately equivalent quantity of sodium eth- 
oxide in ethyl alcohol during about an hour at the atmospheric 
temperature into ethyl dimethylacetoacetate; after a few days 
it is transformed into ethyl esobutyrate. Ethyl diethylaceto- 
acetate is unchanged by the short action of sodium methoxide in 
methyl alcohol, but after five days it is transformed into methyl 
diethylacetoacetate; fission does not appear to occur. The esters 
of benzoic, succinic, and phthalic acid suffer transformation in the 
course of a few hours. 

The behaviour of the dimeric alkylketencarboxylic esters towards 
aniline has not yet been fully explained, and appears to require 
further examination. 

Against the conception of the dimeric ketens as ketonic forms, 
R'HC^qq^CHR, and the acidic isomerides as enolic varieties, 

R-HC<cj^>C-R, of the dialkylcycfobutanediones, it has been 

urged by Schroeter that the latter are indifferent towards the 
alkali metals in inactive solvents. This argument does not appear 
to be valid, since, on the one hand, compounds poor in or free 
from the enolic forms such as alkyl-p-ketocarboxvlic esters and 
malonic or alkylmalonic esters react relatively readily with sodium, 
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whereas undoubted enols, for example, phenylhydroresorcinol and 
suocinylosuccinic esters, can exhibit the same inactivity towards 
the metal as is observed by Schroeter in the case of the acidic 
forms of the dialkylcycZobutanediones. As further evidence in 
favour of the enolic form, it is shown that the acid dimethylcycfo- 
butanedionecarboxylic ester and the acid diphenylcycfobutanedi- 
one behave as mono-enols when titrated with bromine in alcoholic 
solution, and are stable as such when dissolved in alcohol. The 
behaviour of dimeric phenylketen is in harmony with the conception 
that it is the ketonic form of diphenylct/cfobutanedione. Its slow 
conversion into the acid form in indifferent solvents in the absence 
of catalysts and rapid transformation in the presence of alkali are 
precisely similar to the phenomena frequently observed in cases 
of keto-enolic desmotropy. Its conversion by ammonia into 
diphenylacetoacetamide and the acidic diphenylcycZobutanedione is 
readily explained by the assumption of simultaneous enolisation 
and ring fission. H. W. 

The Constitution of the Bile Acids. IV. Reductode- 
hydrocholic Acid. W. Borsche and F. Hallwass (Ber. f 1922, 
55, [B], 3318—3323).—Reductodehydrocholic acid, C^HagOg, a 
hydroxy-diketonic acid of the cholic acid series, has been obtained 
previously by the action of sodium amalgam on dehydrocholic 
acid or by electrolytic reduction of the latter at a lead cathode. 
It is now prepared by the catalytic hydrogenation of dehydrocholic 
acid dissolved in glacial acetic acid in the presence of palladium 
black; it crystallises in colourless, slender needles which soften 
at 112° owing to loss of water of crystallisation (the monohydrate 
is described) and have m. p. 186—187°. Reductodehydrocholic 
acid dioxime (cf. Schenck, A., 1910, i, 10) has m. p. 255° (decomp.). 
Ethyl dekydrocholate is converted by aluminium amalgam in the 
presence of ether and benzene into ethyl reductodehydrocholate, 
coarse, colourless prisms, m. p. 153—154° (dioxime, colourless 
leaflets, m. p. 239—240°). Methyl reductodehydrocholate, prepared 
by esterification of the acid, crystallises in coarse needles, m. p. 
155—156°, whereas its dioxime forms colourless leaflets, m. p. 258° 
(slight decomp.). Ethyl reductodehydrocholate is converted by 
distillation under diminished pressure into ethyl diketocholenate , 
long, colourless needles, m. p. 143° ( dioxime , unctuous leaflets, 
m. p. 228°; diketocholenic acid , colourless prisms, m. p. 174°), which 
l i is smoothly hydrogenated 

CH CH in alcoholic solution in the 

/\/ /\/ presence of spongy pallad- 

HgC —(j?H 2 H 2 (J5 0—<pH 2 ium to ethyl (3-diketochol- 

OC CH CO HO-HC CH CO anate, m. p. 152—153°, 
\ / /\ / / X/X/ identical with the com- 

CH 2 CH 2 CH 2 CH 2 pound described by Borsche 

/t \ /tt \ and Wieckhorst (A., 1921, 

i, 729). Dehydrocholic acid 
(I) and reductodehydrocholic acid (II) are therefore related to 
one another as indicated by the annexed formulae. 
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Reduction of the ketonic group in ethyl a- or (3-diketocholanates 
cannot be effected by means of aluminium amalgam. This is 
more surprising in the case of the a-compound, since a-diketo- 
cholanic acid is readily reduced by sodium amalgam and water to 
a hydroxyketocholanic acid, Cg^ggOg (monohydrate and an¬ 
hydrous), colourless needles, m. p. about l(k)° after much softening 
at about 107°, which is probably identical with the acid described 
by Wieland and Boersch (A., 1919, i, 572). The corresponding 
ethyl ester has m. p. 131—132° (Wieland and Boersch, m. p. 133°). 

Bilianic acid is not affected by treatment with sodium amalgam 
in aqueous alkaline solution; its trimethyl ester is only slowly and 
incompletely attacked by aluminium amalgam in the presence of 
moist ether. H. W. 

The Constitution of the Bile Acids. V. Transformations 
from the Cholic to the Lithocholic Acid Series. W. Borsche 
and F. Hallwass (Ber., 1922, 55, [B] f 3324—3331).—Lithocholic 
acid, C^H^Og, has been proved by Wieland and Wejdand (A., 
1921, i, 178) to be a normal constituent of bile. It is a mono- 
hydroxycholenic acid which is oxidised by nitric acid to litho- 
bilianic acid, corresponding with bilianic acid; it is therefore 
probable that the hydroxy-group is attached to the same carbon 
atom as in cholic acid. This supposition has now been confirmed 
by ‘ the transformation of cholic acid through reductodehydro¬ 
cholic acid into lithocholic acid. 

Reductodehydrocholic acid (Borsche and Hallwass, preceding 
abstract) is reduced by amalgamated zinc and hydrochloric acid to 
resinous products and cholanic acid. The formation of the latter 
substance is somewhat surprising, since it appears impossible to 
reduce cholic directly to cholanic acid by this method. More 
satisfactory results are obtained by Wolff's method, according to 
which reductodehydrocholic acid discmicarbazone , C 26 H 72 0 5 N 6 , a 
white, chalky powder which becomes brown but does not melt 
at about 300°, is heated with an alcoholic solution of sodium eth- 
oxide at 180° (the exact maintenance of the temperature is impor¬ 
tant), whereby it becomes transformed into lithocholic acid, 
colourless leaflets, m. p. 185—186°, [a]g +32*72°, in absolute 
alcohol. Direct comparison shows that the acid is identical with 
the product obtained by Wieland and Weyland, the only point 
of difference being that its optical activity is greater. The acid 
is converted by an ethereal solution of diazomethane into methyl 
lithocholate f long needles, m. p. 130°, and by oxidation with nitric 
acid into lithobilianic acid (cf. Wieland and Weyland, loc. cit.). 
It has also been transformed into dehydrolithocholic acid, Cg^HggOg, 
leaflets, m. p. 141° (cf. Wieland and Weyland, loc. cit.), the methyl 
ester of which, colourless leaflets, m. p. 117°, and methyl ester oxime , 
long needles, m. p. 148°, are described. 

Dehydrocholic acid trisemicarbazone , an amorphous powder which 
becomes brown at about 290° and decomposes completely at a 
slightly higher temperature, is converted by a solution of sodium 
ethoxide in alcohol at 200° into cholanic acid. Bilianic acid di - 
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semicarbazone , broad, colourless needles which become brown above 
280°, is transformed in a similar manner into lithobilianic acid, 
m. p. 279° (cf. Wieland and Weyland, loc. cit.) ; the latter acid 
is obtained rather more readily under precisely similar conditions 
from deoxybilianic acid semicarbazone , C 25 H 39 0 7 N 3 , a colourless, 
amorphous solid, decomp. 215—220°. Methyl lithobilianaie, 
C^H^Og, crystallises in long, colourless needles, m. p. 112°. 

lBoLithobilianic acid y small, colourless needles, m. p. 261° 
(decomp.), is obtained by the reduction of tsobilianic acid dissolved 
in glacial acetic acid with amalgamated zinc and fuming hydro¬ 
chloric acid ( methyl \&olithobilianate crystallises in colourless, lustrous 
leaflets, m. p. 103—104°). For some unexplained reason, and in 
spite of the apparent identity of the conditions, the action does not 
always take place smoothly, and the product frequently contains 
much tsodeoxybilianic acid and other intermediate compounds. 
A more certain method for the preparation of isolithobilianic acid 
consists in the treatment of isobilianic acid disemicarbazone (an 
amorphous substance which darkens at about 280° and decomposes 
gradually at a higher temperature) with sodium ethoxide. 

H. W. 

Preparation of an Unsaturated Bile Acid. J. D. Riedel, 
Akt.-Ges. (D.R.-P. 352129; from Chem. Zentr. y 1922, iv, 161).— 
Bromine is added to the acid prepared by an earlier patent (A., 

1921, i, 540) and the product treated with alkalis. The dibromide 

obtained by the action of bromine on the acetic acid compound of 
apocholic acid, C 24 H 38 0 4 ,C 2 H 4 0 2 , is a light yellow, heavy oil. By 
saponification with dilute alkali and addition of excess of dilute 
hydrochloric acid, an unsaturated bile acid , needles, m. p. 245— 
247°, is obtained. It is strongly antiseptic and has therapeutic 
uses. G. W. R. 

Derivatives of Diphenylthiolbenzene. Samuel Smiles and 
Hugh Graham (T., 1922,121, 2506—2510). 

The Solubility and Volatility of the Nitrobenzaldehydes. 

Nevil Vincent Sidgwick and Wilfred Marsden Dash (T., 

1922, 121, 2586—2592). 

ar-Aldehydes of Tetrahydronaphthalene. Karl Fleischer 
and Gregor Feldmeier (Ber. y 1922, 55, [JR], 3290—3293).—A 
solution of 1-methyl-5 : 6 : 7 : 8-tetrahydronaphthalene in carbon 
disulphide is converted by chromyl chloride dissolved in the same 
solvent at 0° into a chocolate-brown additive compound which is 
decomposed by ice-cold water with the production of small quantities 
of 5:6:7: 84etrahydronapkthalene-l-aldehyde, a colourless liquid, 
b. p. 130—140° (mainly 135°)/18 mm., which gives a colourless, 
crystalline product with sodium hydrogen sulphite. Similarly, 
2-methyl-5 : 6 : 7 : 8-tetrahydronaphthalene gives 5:6:7: 8 -tetra- 
hydronaphthalene -2 -aldehyde , a colourless, mobile liquid, b. p. 
150—155°/14 mm. The compound with sodium hydrogen sulphite 
and the semicarbazone , colourless needles, m. p. 221—223°, are 
described. Attempts to isolate an oxime or thiosemicarbazone or 
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to condense the aldehyde with aniline, p-nitroaniline, or phenyl- 
acetonitrile were unsuccessful. H. W. 


Preparation of cycloButanone by the Pyro-chemical 
Decomposition of 1-Hydroxyct/cZobutane-l-carboxylic Acid. 

N. J. Demjanov and Marie Dojarenko (Ber., 1922, 55, [J3], 
2737—2742).—cycZoButanone has previously been a very difficultly 
accessible substance, and only the semicarbazone among its deriv¬ 
atives has been examined. Its preparation by the pyrogenic 
decomposition of 1-hydroxycycZobutane-l-carboxylic acid is now 
recorded, the yield, according to preliminary experiments, being 
about 15% of that theoretically possible. 

1-BromocycZobutane-l-carboxylic acid is converted into a mixture 
of 1-hydroxyq/cZobutane-l-carboxylic acid and its anhydrides by 
treatment with the calculated quantity of potassium carbonate 
in boiling, concentrated aqueous solution (cf. Rerkin, T., 1892, 
61, 42); the yield is 94%. Decomposition of the mixture occurs 
mainly at 280—300°, with the production of a mixture of carbon 
monoxide and carbon dioxide, and an acidic distillate containing 
cycZobutanone. The latter is purified through its semicarbazone, 
m. p. 212° (decomp.), or bisulphite compound. It condenses with 
benzaldehyde in aqueous-alcoholic solution in the presence of 
potassium hydroxide to form dibenzylidenecyclobutanone, C 18 H 14 0, 
leaflets, m. p. 170—171°. 

The anhydrides formed during the preparation of 1-hydroxy- 
cycZobutane-l-carboxylic acid or remaining in the residue when 
it is distilled under reduced pressure have been further examined. 
One of these is crystalline and freely soluble in organic media; 
it has m. p. 65°. Its molecular weight in boiling ether is in agree¬ 
ment with the formula C 10 H 12 O 4 , whereas in freezing benzene it 
appears to have the composition (C 10 H 12 O 4 ) 2 . Other anhydrides 
do not crystallise and are insoluble in all the usual media. They 
decompose when.heated into carbon monoxide and cycZobutanone. 
They are remarkably stable towards water, by which, however, 
they are decomposed at 150—160°. Analyses are in agreement 
with the formula C 20 H 26 O 9 ( = 4C 5 H 8 0 3 — 3H 2 0); the molecular 
complexity is probably much greater, but it could not be deter¬ 
mined on account of the insolubility of the substances. H. W. 

Action of the Chlorides of Phosphorus on Chlorodimethyl- 
dihydroresorcinol. Leonard Eric Hinkel and William 
Dudley Williams (T., 1922, 121, 2498—2502). 


Oxidation of Phenols. VII. Dehydrogenation of p-Cresol. 

Rudolf Pummerer, Dona Melamed, and Hans Puttfarcken 
( Ber ., 1922, 55, [B], 3116—3132; cf. A., 1914, i, 714; 1915, i, 417; 
qjI 1919, i, 439, 440, 442).—The oxidation of p-cresol 

2 u does not appear to take placo in the same manner 

jl |<Q.r; xj ]yr as that of a-mcthyl-P-naphthol. The main product 
I* Jh* u 6 4 e is an unsaturated monoketone, the properties of 
which are in accord with the conception that it 
O is 2-p-tolyloxy-2:3-dihydro-p-benzoquinomethane 

(annexed formula). 
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A solution of p-cresol in aqueous sodium carbonate is gradually 
treated with a saturated solution of potassium ferricyanide at 0°; 
the product which separates is filtered and purified by fractional 
distillation under diminished pressure, whereby there are obtained 
unchanged p-cresol, 2-p 4olyloxy-2 : 3-dihydro-p-benzoquinomethane , 
3 : 3'-di-p-cresol, colourless needles, m. p. 154°, and a dihydroxy- 
phenol, C 14 Hi 4 0 2 , m. p. 194°, which is identical with the product 
isolated by Fichter and Ackermann (A., 1919, i, 586) by the anodic 
oxidation of p-cresol (the latter authors erroneously attributed to 
it the formula C 14 H 14 0 3 ); the substance crystallises with one 
molecular proportion of ethyl or methyl alcohol, which is removed 
with considerable difficulty. The corresponding diacetate has 
m. p. 108° (Fichter gives 111 0 ). 2-p-Tolyloxy-2 : 3-dihydro-p-benzo- 
quinomethane (see above) crystallises in colourless leaflets, m. p. 
124'5°. Its molecular weight in freezing benzene is in harmony 
with the formula C 14 H 14 0 2 . It is insoluble in cold sodium hydroxide 
solution, but is somewhat dissolved by the warm solution. Con¬ 
centrated alcoholic potassium hydroxide solution dissolves it com¬ 
pletely, but it separates unchanged after addition of water. It is 
slowly converted by sodium wire in the presence of anhydrous 
ether into a yellow sodium salt which is transformed by benzoyl 
chloride into the monobenzoyl derivative, C 21 H 18 0 3 , colourless 
crystals, m. p. 153—154°. Its reluctance to pass into an enolic 
form is evidenced by its inability to react with boiling benzoyl 
chloride, acetyl chloride and pyridine, or phenylcarbimide. The 
presence of enol in its alcoholic solution cannot be detected by 
titration with bromine. It couples with p-nitrobenzenediazonium 
hydroxide in alcoholic solution, and slowly dissolves in boiling 
sodium hydrogen sulphite solution, with the production of a 
sulphonic acid in place of a normal bisulphite compound. It 
is coloured bright red by perchloric acid. It yields an oxime, 
C 14 H 16 0 2 N, colourless plates, m. p. 203—204°, a phenylhydrazone , 
C^HjjoO^, long, colourless needles, m. p. 181—182° after be¬ 
coming brown at 170° (in an atmosphere of carbon dioxide) and a 
semicarbazone, C 15 H 17 0 2 N 3 , colourless leaflets, m. p. 249—250° 
(decomp.). 

The ketone is transformed by the protracted action of cold, 


strong mineral acids into a dihydroxy phenol, C 14 H 14 0 2 , needles, 
m. p. 158°, which is characterised by conversion into the corre¬ 
sponding dimethyl ether, C 14 H 12 (OMe) 2 , coarse, glassy prisms, m. p. 

86°. Three of the six 


Me Me 

/\_/\ 

U \ } \Z\ / WwA ; are Known; tnesuD- 
OH OH OH OH OH 2 stance under investi- 

. gation is not ldenti- 

ll > (U ; ) (1U) -calwith any of these, 

so that the choice of its constitution lies between the three remaining 
(annexed)Iformulse. 


Me Me 
/\ /\ 
V i i 

\/ \/ 
OH OH 
(II.) 


possible dihydroxy- 
>011 phenols, C 1 aH 14 0 2 , 
\ are known; thesub- 


If the ketone has the constitution assigned to it, it might be 
expected to be readily transformable into 2-p'-tolyloxy-p-cresol 
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(annexed formula). This change has not yet been accomplished, 
jr 2-p'-Tolyloxy-'p-cresd, m. p. 33—34°, has, however, 

yv been prepared synthetically by heating sodium 

f jO # C 6 H 4 Me p-tolyloxide with copper powder and 2-bromo-p- 
1 J cresol (m. p. 54—55°, prepared from 2-amino-p- 

\yrr cresol). It gives aphenylurethane, C 21 H 19 0 3 N, slender 

needles, m. p. 137—137*5°. The isomeric, 3-p '-tolyl- 
oxy-p-cre&ol , coarse,colourless needles resembling asbestos, m. p. 35— 
37°, is prepared from sodium p-tolyloxide, 3-chloro-p-cresol, and cop¬ 
per powder at 170—190°; it is converted by m-nitrobenzoyl chloride 
in the presence of pyridine at 70° into the corresponding m-nitrobenz - 
oale, rhombic, bipyramidal, pseudotetragonal crystals, a : b : c= 
0*97 : 1 : 0*46, m. p. 80°. Potassium p-tolyloxide is transformed 
by p-nitrobenzyl chloride in the presence of boiling alcohol into 
p -tolyl p' -nitrobenzyl ether , C^^e’O'CHg’CeHA’NOg, long, pale 
yellow needles, m. p. 86—87°, which is reduced ‘by a solution of 
stannous chloride and hydrogen chloride in glacial acetic acid at 0° 
to p -tolyl p' -aminobenzyl ether , m. p. 110° (the pale yellow hydro¬ 
chloride is described). Attempts to convert the free base through 
its diazonium compound into p-tolyl p'-hydroxybenzyl ether were 
unsuccessful, but it is placed beyond doubt that the substance, 
m. p. 124° (see above), is not formed in this manner. H. W. 

Synthesis of Fisetole. Adolf Sonn and Susanne Falken- 
heim (Ber., 1922, 55, [J5], 2975—2985).—A number of unsuccessful 
attempts to synthesise fisetole [w-hydroxyresacetophenone] are 
described. The substance is finally obtained by the condensation 
of resorcinol with carbethoxy- or methylcarbonato-acetonitrile; 
fission of the ketimide hydrochloride thus produced and elimin¬ 
ation of the carbalkoxy-group. 

2-Acetoxy 5-methoxycoumaranone , OMe*C 6 H 3 <C^Q^ c ^CH,pearly 

leaflets, m. p. 62°, is prepared by the action of acetic anhydride and 
anhydrous sodium acetate on methoxycoumaranone. 

2 : 4- Dimethoxyphenyl bromomethyl ketone , C 6 H 3 (OMe) 2 *CO*CH 2 Br, 
colourless crystals, m. p. 101—102°, after previous softening, is 
obtained by the action of hydrogen bromide on a solution of bromo- 
acetonitrile and resorcinyl dimethyl ether in anhydrous ether in 
the presence of zinc chloride and decomposition of the primary 
product with boiling water. 

2 : 4 -Dihydroxyphenyl bromomethyl ketone , slender, colourless 
needles, m. p. 127° after previous softening, is prepared in a similar 
manner; it is converted by acetic anhydride in the presence of a 
little concentrated sulphuric acid into the corresponding diacetate, 
quadratic prisms, ra. p. 76°, whereas acetic anhydride and sodium 
acetate transform it mainly into the diacetate of 5-hydroxycou- 
maranone, m. p. 157°, and a substance , m. p. 118° (m. p. of corre¬ 
sponding de-acetylated product , 257°) which has not been investig¬ 
ated closely, but appears to be derived by the condensation of two 
molecules of w-bromoresacetophenone. 

2 : 4 -Dihydroxyphenyl iodomethyl ketone, C 6 H 3 (OH) 2 *CO*CH 2 I, long 
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flattened prisms, m. p. 141°, after previous softening to a red liquid, 
is prepared by the action of sodium iodide on the corresponding 
co-chloro-compound dissolved in anhydrous acetone; the diacetate 
crystallises in coarse, flattened prisms, m. p. 97°. 4- Hydroxy - 
2-methoan/phenyl iodomethyl ketone , obtained in a similar manner to 
the preceding compound, forms needles, m. p. 128°, after previous 
softening. 

Phthatimidoacetonitrile , C 6 H£!(CO) 2 !N*CH 2 *CN, almost colourless, 
thin leaflets, m. p. 124—125* after previous softening (prepared 
from chloroacetonitrile and potassium phthalimide at 140j, could 
not be caused to condense with resorcinol in the desired manner. 
m-Benzoylaminoresacetophenone , C 6 H 3 (OH) 2 *CO*CH 2 rNHBz, oblique 
prisms, m. p. 255° (decomp.) after darkening and softening at 252° 
(prepared smoothly by the Hoesch reaction from resorcinol and 
hippuryl cyanide), did not prove a convenient source of w-amino- 
resacetophenone, since elimination of the benzoyl group could not 
be effected readily). The latter substance [as hydrochloride, 
decomp. 257° (cf. Tutin, T., 1910, 97, 2512)] is, however, smoothly 
prepared by condensing resorcinol with carbethoxyaminoaceto- 
nitrile to form w-carbethoxyaminoresacetophenone , 
C 6 H 3 (0H) 2 -C0-CH 2 -NH-C0 2 Et, 

needles, m. p. 156—157° after previous darkening and heating the 
carbethoxy-compound with hydrochloric acid (1 : 1). 

Ethylcarbonatoacetonitrile , CN*CH 2 *OC0 2 Et, a colourless, mobile 
liquid, b. p. 127°/50 mm., is obtained by the interaction of glycollo- 
nitrile and ethyl chloroformate in the presence of benzene and 
dimethylaniline; methylcarbonatoacetonitrile has b. p. 116—118°/46 
mm. The ethyl ester condenses with resorcinol in ethereal solution 
in the presence of hydrogen chloride and zinc chloride to yield 
a ketimide hydrochloride which is decomposed by boiling water 
into w-ethylcarbonatoresacetophenone , C 6 H s (0H) 2 *C0'CH 2 '0*C0 2 Et, 
colourless, rectangular plates, m. p. 104—105°, to a turbid liquid 
which becomes clear at 107°; the corresponding methyl compound 
crystallises in long, colourless needles, m. p. 157—158°. The 
esters are hydrolysed by 2jV-sodium hydroxide solution at the 
atmospheric temperature to fisetole, m. p. 189° after previous 
softening and discoloration [phenylhydrazone , slender, pale yellow 
needles, m. p. 109° (decomp.)]. 

Ethylcarbonatoacetonitrile and resorcinyl dimethyl ether give 
the compound , C 6 H 3 (0Me) 2 'C0*CH 2 *0*C0 2 Et, colourless, rectangular 
plates, m. p. 74—75°, from which 2 :4-dimethoxyphenyl hydroxy¬ 
methyl ketone is obtained. H. W. 

2 : 4-Dinitrobenzil. Gerald Bishop and Oscar Lisle Brady 
(T., 1922, 121, 2364—2370). 

The Addition of Benzene to p-Benzoquinone. Rudolf 
Pummerer and Ernst Prell (Ber., 1922, 55, [R], 3105—3116).— 
The addition of benzene to p-benzoquinone takes place at the 
atmospheric temperature with the production of 2 : 5-diphenyl- 
p-benzoquinone, yellow leaflets, m. p. 214°. The solution at first 
becomes intensely blue, owing to the formation of an additive 
compound of diphenylquinone and aluminium chloride, and then 
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brownish-black as the quinone is gradually reduced by the hydro¬ 
genating action of the benzene and aluminium chloride. Reaction 
appears to occur in accordance with the scheme : OIC 6 H 4 IO 

c 6 H 8 Ph(0H) 2 z5 o:c ? H 3 Ph:o ^c 6 H ? Ph 2 (OH) 2 z^ o:c 6 H 2 Ph 2 :o. 

Under similar conditions, p-benzoquinone tetrachloride reacts 
very slowly; it is therefore considered that the primary product 
of the change is a mixed additive compound of aluminium chloride, 
p-benzobenzene, and quinone. 

The derivatives of benzene react more readily and give better 
yields than the parent hydrocarbon. Thus, p-benzoquinone, 
toluene, and aluminium chloride at 0° give 2 : 5-di-'p-tolylquinol y 
coarse prisms, m. p. 189° (corresponding di-acetate, m. p. 204°), 
which is oxidised by air in the presence of dilute aqueous sodium 
hydroxide solution to 2 : Q-di-p'-tolyl-p-benzoquinone , m. p. 220°. 
The latter substance exists in two modifications r red, monoclinic, 
prismatic crystals, a :b : c: : 1-3035 : 1 : 17328, (3=129° 14£', which 
are obtained by crystallisation from ethyl acetate, and pale yellow, 
delicate leaflets which appear to belong to the triclinic system, but 
which are too ill-defined to permit crystallographical measure¬ 
ment; they are obtained by evaporation of a solution of the sub¬ 
stance in benzene. The red modification is obtained when the 
yellow form is warmed on the water- bath and is stable in the dark; 
on exposure to light it becomes covered with a superficial layer 
of the yellow form. The case appears to be one of dimorphism. 
The action of toluene and aluminium chloride on p-benzoquinone 
in the presence of hydrogen chloride leads to the formation of 
ditolylquinol, m. p. 187—188°, and the quinhydrone of 2 : 5-di- 
p-tolylquinone. 

2 : 5-p : -p'-Dihydroxydiphenyl-p-benzoquinone , 

o:c 6 h 2 (c 6 h 4 -oh) 2 :o, 

small, brownish-red needles, m. p. above 327° after softening and 
blackening at about 287°, is prepared by the gradual addition of a 
solution of phenol in carbon disulphide to a mixture of the latter 
with p-benzoquinone and finely divided aluminium chloride at 0°. 
The corresponding di-acetate , OIC 6 H 2 (C 6 H 4 *OAc) 2 IO, crystallises in 
aggregates of small prisms, decomp. 260° after softening at 243°. 
A solution of the quinone in rectified spirit is reduced by stannous 
chloride and hydirogen chloride to 2 : 5-di-pp' - dihydroxyphenyl- 
quindl, C 6 H 2 (OH) 2 (C 6 H 4 *OH) 2 , pearly leaflets or small needles, 
m. p. 303°, which is transformed by sodium acetate and acetic 
anhydride into the corresponding tetra-acetate , a colourless, crystalline 
powder, m. p. 250°. 

Di-j)'-anisyl-j)-benzoquinone y long, orange-red needles, m. p. 231°, 
is prepared from p-benzoquinone, anisole, and aluminium chloride 
in the presence of carbon disulphide at 0°. It is reduoed by stannous 
chloride to 2 : 5-di-p-anisylquinol y greyish-white leaflets, m.^jj). 203°. 

Hydroxynaphthaquinones. V. Derivatives of 2-Bromo- 
5-hydroxy-l : 4-naphthaquinone (Monobromojuglone). Alvin 
S. Wheeler and B. Naiman («7. Amer. Chem . Soc. y 1922, 44, 2331— 
2334).—Monobromojuglone (2-bromo-5-hydroxy-l: 4-naphthaquin- 
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one) (of. Wheeler and Scott, A., 1919, i, 490) is best prepared by 
suspending juglone in glacial acetic acid and shaking the suspension 
with bromine for fifteen minutes. The dibromide so formed is 
separated by pouring the mixture into water, and is then boiled 
with absolute alcohol, when 2-bromojuglone is obtained. This 
compound gives a benzoate , m. p. 222°, and in alcoholic solution 
with dry hydrogen chloride is converted into 2-chlorojuglone, 
which also gives a benzoate , m. p. 222°. On bromination in hot 
glacial acetic acid, 2-bromojuglone yields 2 : 3 -dibromo-5-hydroxy- 
1 : 4:-naphthaquinone, m. p. 169°, which gives an acetate , m. p. 172°, 
and by treatment with dry hydrogen chloride in absolute alcohol 
is converted into 2 : 3-dichloro-5-hydroxy-l : 4-naphthaquinone, 
m. p. 153° (cf. Wheeler and Scott, loc. cit.). When warmed with 
alcoholic sodium hydroxide, dibromojuglone is converted into a 
bromodihydroxynaphthaquinone , in which the bromine atom in posi¬ 
tion 2 probably remains. This compound is obtained in a yellow 
form, m. p. 192°, which is anhydrous, and in a red form which 
contains 1H 2 0. W. G. 

1-Hydroxylaminoanthraquinone and some of its Deriv¬ 
atives. Walter H. Beisler and Lauder W. Jones (J. Amer. 
Chem. Soc., 1922, 44, 2296—2306).—1-Nitroanthraquinone is best 
prepared by warming anthraquinone w’ith fuming nitric acid (d 1-60) 
and crystallising the crude product successively from glacial acetic 
acid, toluene, and acetone. So prepared, it has m. p. 232-5—233-5° 
(corr.), which is much higher than that usually given in the literature 
(cf. Barnett, “ Anthracene and Anthraquinone/’ 1922). The amino- 
compound, prepared by reduction with potassium sulphide, has 
m. p. 252—253° (corr.). When the nitro-compound is reduced in 
pyridine solution by hydrogen sulphide, it yields 1-hydroxylamino- 
anthraquinone, which gives an unstable potassium salt. The 
hydroxylamino-compound gives a sulphonic acid derivative which 
dyes wool and silk without a mordant. It gives a deep bluish- 
green solution in alkalis, and from such solutions can be precipi¬ 
tated unchanged if the solution is not exposed to air. It is a 
fairly strong reducing agent, and is remarkably stable to aldehydes. 
It reacts with diazobenzene in alkaline solution, giving a reddish- 
brown powder, m. p. 140° (decomp.), and gives a carbamido* deriv¬ 
ative, m. p. 236°. When air is bubbled through its solution in 
sodium hydroxide, l-nitrosoanthraquinone , m. p. 223—224°, is 
obtained. W q > 

The Acenaphthene Series. II. Fritz Mayer and Heinrich 
SoHdNFELDER (Ber. y 1922, 55, [B] y 2972—2974; cf. A., 1920, i, 
301).—It has been shown previously (loc. cit.) that the direct 
bromination of acenaphthenequinone docs not give a uniform 
product. It is now found that naphthalic anhydride is produced 
by the action of bromine on acenaphthenequinone dissolved in 
nitrobenzene at .200°. The reaction is not showm by bromine or 
by nitrobenzene separately, or by bromine in the presence of other 
solvents, such as chlorobenzene. 

Ciba-red, obtained by the bromination of Ciba-scarlet-G-1, is 
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shown to contain the bromine atom in the acenaphthene nucleus, 
since when it is boiled with alcoholic potassium hydroxide solution 
it is converted into thiosalicylic acid and 5(or 6)-bromo-l-1ceto-2 - 
aldehydoacenaphthene, greenish-brown needles, m. p. 255°. The 
corresponding anil crystallises in orange-red needles, m. p. 175°, 
whilst the phenylhydrazone forms yellow needles, m. p. 193° 
(decomp.). The aldehyde is oxidised by sodium dichromate in 
the presence of glacial acetic acid to 4-bromonaphthalic anhydride, 
m. p. 215°. H. W. 


The Camphenilone Group. III. The Homogeneity of 
opoBornylene. ctpoCyclene, a New Tricyclic Hydrocarbon. 

Gust. Komppa and R. H. Roschier (. Annalen , 1922, 429, 175— 
190).—In continuation of the experiments of Hintikka and Komppa 
(A., 1912, i, 278), it is found that the ozonide, C 9 H 14 0 3 , (now 
CH *CH"CH described as a solid), m. p. 55°, decomp., obtained 
2 | 2 from opobomylene, is not formed in theoretical yield. 

CMe 2 The reason is that apobornylene prepared from 
camphenilone dichloride contains 20—30% of an 
/ \, isomeric hydrocarbon &pocyclene (annexed formula), 

\ m. p. 42-5—43°, b. p. 138—139°, df 0-8710, < 
1-45144, which is the chief product in the hydro¬ 
carbon mixture obtained by heating methyl camphenilylxanthate , 
b. p, 147°/8 mm. 

The constitution assigned to apocyclene receives support from 
the reaction with acetic acid and sulphuric acid which bring about 
fission at the point indicated by the dotted line in the formula, 
the product being $-fenchocamphorijl acetate , b. p. 81—82°/8 mm. 
This is readily hydrolysed to $-fenchocamphorol, which can be 
identified by oxidation to r-/3-fenchocamphorone or to apofencho- 
camphoric acid. C. K. I. 


6h- 


Essential Oils from Tonkin and Annam. Jean Gatte- 
irossfi (La Parfumerie moderne, 1922, 15, 89—90; from Chem. 
Zentr ., 1922, iii, 502—503).—Star anise oil from the fruits and 
flowers of Illicium verum has d 25 0-983; a D —0°8 / ; ri$ 1-5546; 
ester number, 9-33; acetyl number, 42-93; solidification point, 9°; 
m. p. 13-5°. Pompelmus oil from Citrus decumana , obtained by 
distillation, has d 16 0*853; a D -J-97°; ri» 1-4742; ester number, 
13-62; acetyl number, 44-23; citral content, 26% (?). Basilicum 
oil has d 20 0*936; a D -f4°8'; ri?> 1-4942; ester number, 20-9; 
acetyl number, 111-06. Camphor oil from young branches has 
d 15 0-936; ri§ 1-4704; ester number, 15-67; acetyl number, 64-21. 
Essential oil from Litscea citraia (May-ehang oil) has d 20 0-866; 
a D +20° 2'; rif> 1-4620; ester number, 7-65; acetyl number, 
153*07 ; citral content, 8-15%. Cathetus fasciculata yields a yellow 
essential oil having d 15 0-885; a D — 6° 5'; ri$ 1*4790; ester 
number, 7-47; acetyl number, 53-20; aldehyde content, 5-2%; 
also a green oil having d 20 0-886; a D —0° 6'; 1-4772; ester 

number, 10-45; acetyl number, 50-21. Beu-ring oil from the 
leaves of Alpinia or Zingiber , sp., has a pleasant tar-like odour; 
d 15 0*902; a p +8°8'; ng 1-4884; ester number, 10*92; acetyl 
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number, 123*57. Sau-mon oil from Cuninghamia sinensis, has a 
strong odour like terpineol, d 15 0*957; oc D — 23° 6'; n$ 1*4932; 
ester number, 21*09; acetyl number, 120*02. Pe-mon oil from 
Fokienia Hodginsii has d 15 0*913; a D +13°; ester number, 23*14; 
acetyl number, 188*34. G. W. R. 

Relation between Ability to form Resins and Chemical 
Constitution. III. A New Method for producing Synthetic 
Resins. W. Herzog and J. Kreidl (Z. angew. Chem., 1922, 35, 
641—643).—The preparation of a number of synthetic resins is 
described in which organic substances containing the group 
—CO—CH^CH— are heated to temperatures of between 200° 
and 240° in a stream of carbon dioxide for from two to twelve 
hours. Resins can also be obtained from substances containing 
the above group as part of a cyclic ring. Such a substance is 
l-keto-2-cinnamylidenetetrahydro naphthalene, C 10 H 8 OICH*CHICHPh, 
prepared by heating a-ketotetrahydronaphthalene (7*5 grams) and 
cinnamaldehyde (7 grams) in 15 c.c. of alcohol with a few drops of 
concentrated sodium hydroxide. It crystallises from methyl 
alcohol in large yellow leaves (m. p. 132—134°), and dissolves in 
concentrated sulphuric acid, giving a yellowish-red colour. All 
polymerisations of organic substances to resins are ascribed to the 
presence of the group —CO—CH=CH—. H. C. R. 

Rhinanthin and Aucubin. Rhinanthin is Impure Aucubin. 

Maro Bred el and (Mlle) Marie Braecke (Compt. rend., 1922, 
175, 640—643).—Three analyses of rhinanthin did not yield con¬ 
cordant results, the carbon content varying from 44 to 48%, and 
as its reactions are similar to those of aucubin, a comparison of 
the two substances was made. The results led to the conclusion 
that rhinanthin is a mixture of aucubin and sucrose. The authors 
consider that as the name “ rhinanthin ” no longer represents a 
distinct substance, it should be abandoned. H. J. E. 

Saponins. VIII. The Saponins from the Leaves of 
Aralia montana , Bl. (Galacturonoid-Saponins and their 
Magnesium and Calcium Salts.) A. W. van der Haar (Ber., 
1922, 55, [JS], 3041—3069).—The leaves of Aralia montana, Bl., 
are extracted successively with light petroleum and ether. The 
first extract (3*75% on the material taken) contains a trace of 
alkaloid, much chlorophyll, and a plant wax of which the alcoholic 
component is myricyl alcohol; the second extract (2%) contains 
chlorophyll, a trace of alkaloid, and a small amount of a tannin. 

The powdered leaves and stems contain about 1*6% of saponins 
which are members of at least three groups. Free saponins are 
present in addition to their calcium and magnesium salts; these 
are precipitated by basic, but not by normal, lead acetate. The 
amount of the saponins appears to be variable. In the isolation 
of the saponins, it is necessary that the extraction with methyl 
alcohol (95%) should be followed by treatment with ethyl alcohol 
(45%), since otherwise the salts of the saponins remain undissolved. 
The saponins are poisonous towards fishes and exhibit hemolytic 
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action; the magnesium salt is about three times as potent as the 
free saponin. The aralia saponins give the violet coloration with 
sulphuric acid which is characteristic of the other members of the 
class. The hydrolysis of the saponin can be effected only with 
very unusual difficulty. Proximatic analysis and quantitative 
hydrolysis show the saponin to contain water, 4-8%; ash, 
1*8%; d-galacturonic acid, 1-8%; pentoses [J-arabinose], 13-3%; 
methylpentoses, 2*1% ; hexoses (d-galactose and dextrose), 16*15%; 
d-galactose, 2%, sapogenin, 50%. Analysis of the magnesium and 
calcium saponins gives : water, 7*2% ; ash, 5*3% ; d-galacturonic acid, 
7*39% ; arabinose, 8*64% ; methylpentoses, 6*24% ; dextrose, 5*6% ; 
d-galactose, 3% ; sapogenins, 31*2%. Other saccharides or acids are 
not present. 

Araligenin , colourless needles, m. p. 275°, is readily isolated 
from the crude mixtuie of sapogenins. It can be sublimed. It 
separates from ethyl alcohol with alcohol of crystallisation which 
is variable in amount, and thus causes the m. p. 301°, 311°, and 
273—274° to be observed. When dried at 150°, all these products 
give a substance which has the same specific rotation (+71° in a 
mixture of alcohol and pyridine) and identical composition. 
Araligenin dried at 150° is therefore to be regarded as a definite 
chemical individual. It has the composition OH*C 26 H 40 *CO 2 H. 
It gives the Liebermann cholesterol reaction (violet—>*blue—>green). 
It yields a 'potassium salt, C 26 H 41 0 3 K,2H 2 0, slender, colourless 
needles, which do not melt below 300°, a methyl ester (prepared 
by the action of methyl alcohol and methyl iodide or of methyl 
sulphate on sodium araligenin), m. p. 180° after softening at 120°, 
and a monoacetyl methyl ester, OAc*C 25 H 40 *CO 2 Me, small, colour¬ 
less needles, m. p. 217—218°. The methyl ester is not hydrolysed 
when heated during two hours with a 10% solution of potassium 
hydroxide in ethyl alcohol (50%), thus affording a very pro¬ 
nounced example of steric hindrance. The hydroxy-group of 
araligenin, in consequence of steric hindrance due to the proximity 
of the free carboxyl group, cannot be acetylated in the usual 
manner. The operation can, however, be effected smoothly after 
esterification of the carboxyl group. 

Araligenin is converted into a mixture of terpene hydrocarbons, 
carbon dioxide, and water when distilled with zinc dust in an 
atmosphere of hydrogen. The hydrocarbons can be separated by 
distillation with steam into a light, volatile fraction which gives 
a violet coloration with a mixture of glacial acetic and sulphuric 
acids, and a non-volatile residue which gives a blue and subse¬ 
quently a green colour with the mixture of acids. The volatile 
fraction has exactly the composition (C 5 H 8 ) n . The distillation of 
araligenin with zinc dust in an atmosphere of hydrogen is repre¬ 
sented provisionally by the equation OH*C 2 5 H 40 , CO 2 H = (C 6 H 8 ) 5 + 
C0 2 + H 2 0. H. W. 

Tannins and Similar Substances. II. Chinese Tannin. 

Karl Freujdenberg and WilhElm Scilasi (Ber 1922, 55, [ B ] 9 
2813—2816).—Doubts as to the homogeneity of Chinese tannin 
vol. cxxii. i. ss 
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have been strengthened by the observation of Iljin (A., 1914, i, 
567) that it can be separated by repeated precipitation with zinc 
acetate into a fraction of high specific rotation in water [a] D +137*85° 
and one of low optical activity ([a] D + 5*16°). A repetition of 
IIjin’s experiments with commercial tannin and with the product 
obtained by the authors themselves from Chinese galls has con¬ 
firmed the accuracy of his observations and has also shown that 
the specific rotations of the fractions, although differing so widely 
in aqueous solution, are identical when they are dissolved in form- 
amide, acetone, alcohol, glacial acetic acid, or pyridine. An 
explanation of the apparent anomaly is found in the fact that the 
tannin forms a colloidal solution only in water, in which, therefore, 
the magnitude of the specific rotation depends greatly on the degree 
of dispersivity of the particles; this is greatly influenced by the 
presence of minute quantities of impurity, which are gradually 
removed by precipitation in Iljin’s experiments, and can also be 
coagulated and rendered insoluble in ethyl acetate by heating the 
tannin at 100°. Chinese tannin may be regarded as fundamentally 
homogeneous. 

Highly active specimens of the tannin are prepared in the follow¬ 
ing manner. The galls are extracted with cold water, and the 
extract, after being neutralised with sodium carbonate, is treated 
with ethyl acetate; the product obtained after removal of the 
solvent has [a^ +90° in aqueous solution (3%), and the specific 
rotation is nearly independent of the concentration. Attempts to 
obtain a more active substance by the use of inorganic adsorbents 
(kaolin, etc.) or organic precipitants (starch, albumin, casein) were 
unsuccessful. If, however, the product is dried in a vacuum at 
100°, and subsequently treated with anhydrous ethyl acetate, a 
small amount of highly coloured material remains undissolved, and 
the activity of the dissolved portion is increased to +116° in water 
(1%). Two further treatments in the same manner give a 
product which is completely soluble in ethyl acetate, and has the 
constant specific rotation [a ]d +138° in aqueous solution (1*5%). 

H. W. 

The Formation of Melanin from Organic Substances. 

O. Adler and W. Wiechowski (. Ber ., 1922, 55, [JS], 3030—3038; 
cf. this vol., i, 498).—The ability of a very large number of organic 
substances to form melanin acids has been examined in the following 
manner. The material under investigation (1—2 dg.) is dissolved 
or suspended in water (10—12 c.c.) and 3—4 drops of iV-ferric 
chloride solution are added. The solution is divided into two 
parts, of which one serves as a control. Hydrogen peroxide (3%, 
0*2—0*5 c.c.) is added to the other portion. If the substance is 
capable of producing melanin acids, a dark, sometimes almost 
black, coloration is developed after short heating, or sometimes 
even at the atmospheric temperature. Protracted heating is to 
be avoided, as the melanin acids are readily oxidised further to 
colourless substances. The dark mixture is rendered alkaline 
with sodium hydroxide when the melanin acid dissolves or remains 
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dissolved, as the case may be. The test must be performed in 
neutral or faintly acid solution. 

Under the described conditions, melanin acids are only pro¬ 
duced from cyclic substances. Compounds belonging to the 
terpene, triphenylmethane, phenanthrene, anthracene, ana pyridine 
groups exhibit little or no tendency towards the formation of 
melanin acids. Very marked ability is exhibited by the aniline 
group, phenylhydrazine, and its substitution products, phenols, 
quinone, aromatic monoaldehydes and ketones, aromatic mono- 
* carboxylic and phenolmonocarboxylic acids and aromatic amino- 
acids. A positive reaction is given by p-diphenol, benzidine, and 
tolidine, but scarcely by dianisidine. Naphthalene does not yield 
melanin acids, which are yielded by the naphthols and naphthyl- 
amines. Among heterocyclic compounds, thiophenic acid, pyrrole, 
coumarone, indole, and tryptophan give melanin acids. Quinoline 
hydrochloride and the hydroxyquinolines give a faintly and strongly 
positive action respectively. Positive results are also given by 
isoquinoline, acridine, and the representatives of the tropine, 
cinchonine, and morphine groups. 

The entrance of halogen into the nucleus diminishes or abolishes 
✓ the tendency towards the formation of melanin acids, whereas 
the sulphonic group has no restrictive action. Aromatic arsenic 
compounds of the arsenic acid type have only a slight or no ability 
to produce melanin acids, even when they arc derived from sub¬ 
stances which are intensely active in this respect. The presence 
of an amino-group on the nucleus strengthens the ability of a sub¬ 
stance to give melanin acids; the nitro-group does not exert a 
restrictive influence. The intensity of the melanin reaction is 
restricted, or production of melanin acids is entirely prevented, by 
the presence of methyl residues attached to the benzene nucleus. 
The effect of ester or ethereal groups depends to some extent on 
their more or less ready removal or decomposability under the 
influence of the oxidising mixture. As far as has been examined, 
the action of methyl and ethyl esters and methyl ethers of sub¬ 
stances which themselves give the melanin reaction is positive. 
On the other hand, a negative reaction is observed when a cyclic 
residue is involved in the formation of the ester or ether (for 
example, phenyl salicylate, guaiacyl cinnamate), or when an 
inorganic component is present (guaiacyl carbonate, triguaiacyl 
phosphate). H. W. 

Pyranhydrones. III. The Constitution of Diarylmethyl- 
pyrylium Compounds. Wilhelm Schneider and Albert 
Ross (Ber. y 1922, 55, [JB], 2775—2782; cf. Schneider and Meyer, 
A., 1921, i, 680; Schneider and Seebach, A., 1921, i, 877).—The 
compound obtained by the action of acetic anhydride and sublimed 
ferric chloride on a mixture of acetophenone and benzaldehyde 
has been regarded by Dilthey (A., 1916, i, 829) as a 2 :6-diphenyl- 
4-methylpyrylium salt. This view has been shared by Schneider 
and Seebach (loc. cit.), who obtained the corresponding sulpho- 
acetate by the action of sulphoacetic acid and acetic anhydride 
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on acetophenone. It is now found, however, that the same sulpho- 
acetate is prepared by the action of acetic anhydride and sulpho- 
acetic acid on dypnone, and since the product in this instance 
must necessarily be 4 : 6-diphenyl-2-methylpyrylium sulphoacetate, 
it follows that the compounds described previously must also be 
4 : 6-diaryl-2-methylpyrylium compounds. Apparently acetophen¬ 
one is first transformed into dypnone in the presence of either 
ferric chloride or sulphoacetic acid as catalyst, and this is then 
condensed with the acetic anhydride to give a pyrylium salt. 
Further confirmation of this view is found in the observation that 
w-ethylideneacetophenone and acetophenone react in the presence 
of acetic anhydride and sublimed ferric chloride to give undoubted 
2:6-diphenyl-4-methylpyrylium compounds which differ from 
those described previously. 

The formula for the bluish-violet pyranhydrones must therefore 
be so amended that in their molecular complex a molecule of a 
benzenoid 4 : 6-diaryl-2-methyloxonium base is loosely united with 
an ortho-quinonoid 2-methylenpyran. 

Dypnone is transformed by acetic anhydride and sulphoacetic 
acid into 4:6-diphenyl-2-methylpyryliuin sulphoacetate, pale 
yellow needles, m. p. 204°; the corresponding iodide forms red 
crystals, m. p. 222°. 

The additive compound of 2 :6-diphenyl-4-methylpyiylium 
chloride and ferric chloride, a brownish-yellow salt, m. p. 205*5°, 
is prepared by the action of sublimed ferric chloride on phenyl 
propenyl ketone and acetophenone in the presence of acetic an¬ 
hydride. 2 : 6- DiphenylA-methylpyrylium bromide crystallises in 
yellow, prismatic needles; it becomes carbonised but does not 
melt when heated; the corresponding iodide forms orange-red 
needles, decomp, above 240°, whereas the perchlorate crystallises 
in slender, lemon-yellow needles, m. p. 273° (decomp.). Addition 
of sodium acetate solution to 2 : 6-diphenyi-4-methy]pyrylium 
bromide in faintly acid solution results in the formation of a dull 
red, amorphous precipitate , m. p. (indefinite) 155—160° after 
shrinking at 70° and darkening above 95°; the substance appears 
to be a pyranhydrone. H. W. 

Preparation of Thionaphthensulphonic Acid. Gesell- 
schaft fur Teerverwertung m. b. H. and Rudolf Weissgerber 
(D.R.-P. 353932; from Chem. Zentr ., 1922, iv, 499).—In the 
sulphonation of thionaphthen, the reaction is conducted in the 
presence of sufficient acetic anhydride to combine -with all the 
water present in the sulphuric acid used, and formed in the reaction. 
The free acid is a viscid mass, crystallisable with difficulty. The 
potassium salt forms colourless platelets. The acid decomposes 
when heated at 140° with dilute sulphuric acid, forming thionaphthen 
and sulphuric acid. G. W. R. 

Preparation of Nortropinone and its Derivatives. E. 

Merck, Otto Wolfes, and Horst Maeder (Brit. Pat. 177807; 
from Chem. Zentr., 1922, iv, 439).—a8-Dialdehydes or aS-diketones 
are condensed with ammonia or primary amines and an acetone 
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derivative. For example, succinaldehyde is allowed to react 
with the dipotassium derivative of ethyl acetonedicarboxylate, 
ammonia, and ammonium chloride in aqueous solution. Ethyl 
Thortropinonecarboxylate is obtained. It forms a picrate and a 
methiodide. The condensation product from succinaldehyde, benzyl- 
amine, and the dipotassium derivative of ethyl acetonedicarboxylate 
gives the enol reaction with ferric chloride. By heating with 
dilute sulphuric acid, N -benzylnortropinone is obtained, which yields 
a dibenzylidene compound. Condensation of succinaldehyde with 
glycine hydrochloride and calcium acetonedicarboxylate yields a 
product which does not give the enol reaction and gives a dibenzyl¬ 
idene derivative with benzaldehyde. Malealdehyde diacetate is 
shaken with (HA-sulphuric acid, neutralised with calcium carbon¬ 
ate, and condensed with methylamine and the dipotassium deriv¬ 
ative of ethyl acetonedicarboxylate. The monocarboxylic ester 


pxT_pTT_pxT.nn j? 4 . formed (annexed formula) gives, on reduc- 

I Y 11 tion, ethyl tropinonecarboxylate. An homo- 

I NMe CO logons ester of tropinonecarboxylic acid is 

qjj—(Sjj—(Njj obtained by condensation of acetonylacetone 

J with the dipotassium salt of ethyl acetone¬ 

dicarboxylate, methylamine, and methylamine hydrochloride in 
aqueous solution. G. W. R. 


CH—<^H— 1 
l| NMe < 
CH—6 h—i 


Preparation of Tropinecarboxylic Acid. E. Merck, Otto 
Wolfes, and Horst Maeder (D.R.-P. 354696; from Chem. Zentr. 9 
1922, iv, 438).—A mixture of acetonedicarboxylic acid, methyl¬ 
amine, and succinaldehyde is reduced in the cold in neutral, slightly 
acid, or slightly alkaline solution. For example, a mixture of 
calcium acetonedicarboxylate, succinaldehyde, and methylamine 
is acidified with acetic acid and reduced with 3% sodium amalgam, 
the reaction of the mixture being maintained acid by addition of 
acetic acid. After addition of dilute sulphuric acid and removal 
of calcium sulphate by filtration, the filtrate is concentrated and 
treated with potassium hydroxide. The tropine bases are then 
extracted with ether. The neutralised alkaline solution is con¬ 
centrated, and shaken with methyl alcohol. The methyl-alcoholic 
solution, after being freed from salts, contains tropinecarboxylic 
acid in the form of several optically inactive isomerides which are 
separable with difficulty. One of them is eegonine (Willst&tter 
and Bode, A., 1903, i, 36), from which the methyl ester, m. p. 122— 
126°, can be obtained. The benzoyl derivative, C 17 H 2 ,0 4 N, m. p. 
79—80°, is identical with optically inactive cocaine. G. W. R. 


Preparation of Tropinonedicarboxylic Esters. E. Merck, 
Otto Wolfes, and Horst Maeder (D.R.-P. 354950; frofn Chem, 
Zentr ., 1922, iv, 438—439).—Succinaldehyde is condensed in 
alkaline solution with acetonedicarboxylic acid and methylamine 
and the products of reaction are separated without saponification. 
For example, solutions of succinaldehyde in water, ethyl acetone¬ 
dicarboxylate in ethyl alcohol, and methylamine and potassium 
hydroxide in water are mixed with careful cooling. After several 
hours, the products of reactions are neutralised with acid. After 
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evaporating off the alcohol, the residue is treated with ammonia 
and extracted several times with chloroform. After removal of 
the chloroform by distillation from the extract, ethyl tropinone - 
dicarboxylate remains as a viscid, uncrystallisable oil. It differs 
from the monocarboxylic ester in not forming a solid hydrate 
with water. Heating the ester with acids yields tropinone. The 
monocarboxylic ester is obtained by careful hydrolysis. 

G. W. R. 

The Resolution of Tropic Acid and the Stereochemical 
Configuration of the Cinchona Alkaloids. Harold King 
and Albert Donald Palmer (T., 1922, 121, 2577—2586). 

Preparation and Racemisation of Hyoscyamine and its 
Sulphate. A. Goris and P. Costy (Bull. Sci. Pharmacol ., 1922, 
29, 113—121; from Chem. Zentr., 1922, iii, 268—269).—Hyos¬ 
cyamine and atropine may be separated by making use of their 
differing solubilities in cold light petroleum. Hyoscyamine in 
absolute ethyl alcohol has [a] D —20*72°, in 50% ethyl alcohol, 
[a] D —21 # 89°, in 20% ethyl alcohol, [a] D —23-43°. The sulphates 
of hyoscyamine and atropine may be separated by their differing 
solunilities in ethyl alcohol. The transformation of hyoscyamine 
into atropine only proceeds to a small extent at 100°. It proceeds 
more rapidly when the hyoscyamine is dissolved in a little chloro¬ 
form. At 118°, hyoscyamine is completely changed into atropine 
in two hours. G. W. R. 


Constitution of the Alkaloids of the Calumba Root. Ernst 
SfAth and Karl Bohm ( Ber ., 1922, 55, [5], 2985—2995). — In a 
previous communication (Spath and Lang, this vol., i, 166), the 

/v annexed formula (I) has 

OMef j OMe7)f ) been assigned to palma- 

OMoL II In 0Me l II IN tine. The other alka- 

| j loids of the calumba 

L Ak L root, columbamine 


Y^OMe 
L [lOMe 


I been assigned to palma- 

I? tine. The other alka- 

I loids of the calumba 

x iv root, columbamine 

Y j|OMe (Giinzel, A., 1906,i,976) 
L JjOMe and jatrorrhizine (Feist, 

OMe 1908, 10 °) have 

been examined in de- 


(II.) OMe 


tail by Feist, who has drawn the conclusion that they con¬ 
tain hydroxy- and methoxy-groups and, after complete methyl- 
ation and hydrogenation, give the same final product (annexed 
formula II). Attempts are now described to prepare this compound 
synthetically, but as they are not completely successful, the 
alkaloids themselves have been subjected to re-examination. The 
isolation of columbamine and jatrorrhizine from calumba root is 
effected as described by the previous investigations, but doubts 
are expressed with regard to the homogeneity of the fractions 
which are soluble in potassium carbonate and potassium hydroxide, 
respectively. They have therefore been separately completely 
methylated and subsequently reduced. The observed melting 
points of the products are in agreement with those recorded^by 
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Feist for columbamine methyl ether, jatrorrhizine dimethyl ether, 
and their hydro-compounds. The identity of the methylated* 
products is also confirmed. On the other hand, it is shown both 
chemically and crystallographically that the substances are identical 
with palmatine and tetrahydropalmatine. The relationships of 
the various alkaloids of the calumba root appear therefore to be 
simpler than was expected. There are present, in addition to 
completely methylated palmatine, phenolic bases in which prob¬ 
ably one or more of the methoxy-groups of palmatine are replaced 
by hydroxy-groups or by phenolic oxygen united to a readily 
eliminable complex. 

The trimethyl ether of homogallic acid reacts with homoveratryl- 
amine at 175° to yield trimethylhomogalloylhomoveratrylamine, 
C 2 iHo 7 0 6 N, colourless needles, m. p. 98°, which is readily converted 
by phosphoryl chloride in the presence of boiling toluene into the 
corresponding dihydroimquinoline derivative, an amorphous, glassy 
substance which is characterised in the form of its picraie , 
C 2 7H2g0 12 N 4 , yellow crystals, m. p. 154—155°. The substance is 
reduced by tin and hydrochloric acid to 6:7- 


MeOf 

MeO,l 






4- 


NH 


V / \/ J 
<?H a 
/% 

MeO^OMe 

OMe 


dimethoxy- 1-3': 4': 5'-trimethoxybenzyl- 1:2 :3 
tetrahydroi&oquinoline (annexed formula), an 
amorphous solid which is characterised as its 
N-m -nitrobenzoyl compound (also amorphous) 
and hydrochloride , colourless needles. The 
subsequent condensation of this compound with 
methylal and hydrochloric acid does not proceed 
smoothly, yielding a crystalline compound , 
C 4 gH 54 O 10 N 2 , m. p. 292° (decomp.), in an 
evacuated capillary and an amorphous substance , C 22 H 27 0 6 N, 
which appears to be allied to tetrahydroberberine. By greatly 
diminishing the relative quantity of methylal and purifying the 
product of the reaction through the berberinium base, it was found 
possible to isolate a substance, C 22 H 25 0 6 N, which might be identical 
with the pentamethoxy-compound (see above); it was, how¬ 
ever, amorphous and certainly not identical with Feist’s tetra- 
hydrocolumbamine methyl ether. H. W. 


Strychnos Alkaloids. XXXIV. The Preparation of iso- 
Strychnine. Hermann Leuchs and Rudolf Nitschke (2?er., 
1922, 55, [jB], 3171—3174).—^©Strychnine has been obtained by 
Pictet and Bacovescu (A., 1905, i, 815) by the action of water on 
strychnine at 160—180°. Attempts to repeat their work gave the 
substance in only 20—25% yield instead of 70—75% as recorded. 
More successful results were obtained by using a solution of 
ammonia in methyl alcohol. t^oStrychnine, 
prismatic needles, has m. p. 223—224° (particularly in an evacuated 
capillary) instead of 214—215° as recorded. It dissolves in water 
at 100° to the extent of 1 part in 130—140 parts, and not 1 in 65. 
Contrary to Pictet and Bacovescu’s observations, it is optically 
active, having [<x] D +24*1° to +25*1° in alcohol and —39*47° to 
—41*9° in glacial acetic acid. It yields a well-crystallised meth- 
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iodide , C 22 H 26 0 2 NoI,H20, colourless leaflets, m. p. about 223° 
•(decomp.) after softening at 215°. The sulphonic acids obtained 
from it by means of manganese dioxide and sulphurous acid could 
not be caused to crystallise. It is readily oxidised by potassium 
permanganate in the presence of acetone, but characteristic acids, 
notably strychninonic acid or its dihydro-compound, could not 
be isolated; it is therefore improbable that strychnine and iso - 
strychnine are related in the same manner as fumaric and maleic 
acids. H. W. 

The Synthesis of Pyrrolidine. Reduction of Pyrrole by 
Catalytic Hydrogenation. N. J. Putochin ( Ber ., 1922, 55, 
[-B], 2742—2748).—The catalytic hydrogenation of pyrrole in the 
presence of nickel at 200° (cf. Padoa, A., 1906, i, 530) has been 
examined. The product is subjected to fractional distillation 
and the separate fractions are characterised by conversion into 
the hydrochlorides, platinichlorides, or picrates. The presence of 
diethylamine, methyl-w-propylamine, n-butylamine, n-amylamine, 
ethyl-tt-propylamine, pyrrolidine, possibly 4-methylpiperidine, and 
(?) hexahydroindoline or a-n-butylpyrrolidine is established. It 
is remarkable that fission of the pyrrole ring must have occurred 
simultaneously at several different points in order to give the 
simpler compounds here described. The formation of amylaminc 
and piperidine derivatives is explained by the primary condensation 
of two molecules of pyrrole followed by an extension of the hetero- 
five-membered to the hetero- six-membered ring. 

The most advantageous method for the preparation of pyrrol¬ 
idine is that due to Gabriel. Improved methods are described for 
the conversion of y-chlorobutyronitrile by sodium phenoxide into 
y-phenoxybutyronitrile and for the isolation of S-phenoxy-n-butyl- 
amine by the reduction of the latter; during the change, bis - 
y-phenoxy-n-butyrylamine , (OPh*CH 2 *CH 2 *CH 2 'CO) 2 NH, lustrous 
plates, m. p. 162—163°, and y-phenoxy-ft-butyric acid, m. p. 59-5°, 
are also formed. H. W. 

The Action of Formaldehyde on Pyrrolidine and Piperidine. 

N. J. Putochin (Ber., 1922, 55, [£], 2749—2753).—Pyrrolidine is 
converted when heated with an equivalent amount of formaldehyde 
(as trioxymethylene) during six hours at 145—150° into 1 -hydroxy* 

methylpyrrolidine , ^^ 2 ^>N'CH 2 *OH, 1 : 1 '-methylenedipyrrol- 

CH 2 *C/xi 2 

idine, CH^N<^ 2 ! •CH 2 ) * anc * res ^ lous substances. The sub¬ 
stance first named is a yellow, viscous liquid, b. p. 55—56°/30 mm., 
which is hydrolysed by dilute hydrochloric acid to pyrrolidine 
hydrochloride and formaldehyde; the change takes place with 
such readiness at the atmospheric temperature that it is impossible 
to prepare the platinichloride, etc., the corresponding compound of 
pyrrolidine being obtained in its place. 1:1 '-Methylenedipyrrolidine 
is a pale yellow liquid of low density, b. p. 94—95°/30 mm.; it 
has a marked tendency towards resinification, so that definite 
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salts can only be prepared with great difficulty. The brown, 
resinous residue left after the distillation is decomposed when 
heated into formaldehyde, pyrrolidine, and apparently an isomeric 
\-hydroxymethylpyrrolidine , b. p. about 140°/atmospheric pressure. 
Under precisely similar conditions, piperidine is converted by 
trioxymethylene into a mixture of methylpiperidines, b. p. 33— 
35°/35 mm. (apparently 1- and 2-methylpiperidines), and 1 :1'- 
raethylenedipiperidine, b. p. 120—122°/25 mm., 0-9371, d{\ 
0-9344, d\l 0-9335, n}J 1-4883 (the platinichloride was also prepared). 

H. W. 

Condensation of Collidine with Acetaldehyde. Heizabur6 
Kond6 and Toriz6 Takahashi ( J . Pham . Soc. Japan , 1922, 
No. 487, 775 — 780). — When collidine (10 grams) is heated with 
paracetaldehyde (3-63 grams) in a sealed tube at 210° during 
fourteen hours, and the product fractionated under, reduced pressure, 
2 : A-dimethyl-Q-propenylpyridine (2 grams), a colourless oil, b. p. 
110—111°/12 mm., is obtained. The constitution was proved by 
oxidation with 25% nitric acid, when 2 :4-dimethylpyridine- 
6-carboxylic acid (Altar, A., 1887, 378) is formed. The aurichloride , 
yellow, rhombic plates, m. p. 135°; the platinichloride , yellowish- 
brown, thin, rhombic plates, m. p. 205—206°; and the mercuri - 
chloride , colourless needles, m. p. 192—193°, were prepared. When 
reduced by Ladenburg’s method, the base gives 2 :4 -dimethyl- 
6-propylpiperidine , a colourless liquid of slightly nicotine-like odour, 
b. p. 184°. The hydrochloride forms needles, m. p. 204—206°, the 
platinichloride , orange-yellow crystals, decomposing at 210°. 

K. K. 

Supposed Cases of Isomerism in the Isatin Series. A. 

Hantzsch (Ber.j 1922, 55, [J?], 3180 — 3194). — A further chapter 
in the controversy between Hantzsch and Heller concerning the 
existence of isomerides in the isatin series (cf. Heller, A., 1920, 
i, 766; 1921, i, 891; Heller and Benade, this vol., i, 582; Hantzsch, 
A., 1921, i, 597). 

The existence of the bimolecular alkylisatoids is acknowledged 
and demonstrated by determinations of molecular weight, but the 
various derivatives are not so sharply distinguished from one 
another as Heller and Benade (loc. cit.) have supposed. The 
isomerism of the so-called “ isatole ” with isatin is disproved by 
Heller’s determinations of the molecular weight. Its re-preparation 
has, however, been effected, and it is shown to be derived from a 
complex condensation product of isatin the constitution of which 
will be fully elucidated in a subsequent communication. 

Heller's “ dimethylisatin II” has been further investigated, 
since it'is pointed out that its mode of production is exceptional 
in the series and the constitution ascribed to it is not consonant 
with its properties. Dimethylisatin silver is converted smoothly 
by methyl iodide at the laboratory temperature in the complete 
absence of moisture into dimethylisatinlactim ether, 

C e H 2 Me 2 <S}J>C-OMe, 
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m. p. 137°. The latter readily suffers hydrolysis in that one mole¬ 
cule of it becomes converted into the free lactim which condenses 
spontaneously with a second molecule of the ether to the so-called 
methylisatoid of the dimethylisatin series (annexed formula). The 

direct production of this 

/ ^(OH)—N-C 6 H 2 Me 2 substance in Heller’s ex- 

C 6 H 2 Me 2 -N*(OMe)(!\p n / periments appears to be 

due to the use of an im¬ 
pure silver salt which only reacts at a higher temperature and to 
incomplete exclusion of moisture. Consequent on the non-existence 
of “ dimethylisatin II,” dimethylisatins III and IV ‘also do not 
exist. 

The author draws the general conclusion that isomerides of 
ordinary isatin and its substitution products do not exist. The 
substances which have been regarded as such are complex con¬ 
densation products. 

According to Heller, the reddish-violet silver salts of isatin and 
its derivatives which react readily with methyl iodide are to be 
regarded as O-salts, whereas the grey, indifferent compounds are 
V-salts. According to the author, all pure silver salts of the 
is a tins are never grey except when they are contaminated by 
co-precipitated silver oxide. The grey salts are very readily 
formed from the more feebly acidic methylated isatins or solutions 
of their alkali salts by reason of their extensive hydrolysis. 

[With Walther Meyer.] —An improved method for the pro¬ 
duction of 5 : 7-dimethylisatin is described in detail. 

Pure silver salts of isatin and its derivatives are prepared by 
dissolving these substances in boiling alcohol and gradually adding 
a filtered aqueous solution of silver acetate (prepared from silver 
nitrate and sodium acetate). The precipitates are filtered, washed 
with alcohol (50%), and dried to constant weight at 100° or in a 
desiccator. The average yield is 60—70% of that theoretically 
possible. For their conversion into alkyl derivatives, the dry 
silver salt is moistened with anhydrous ether and treated with 
rather less than two molecular proportions of alkyl iodide. The 
mixture is placed in a desiccator shielded from light. The alkyl 
compounds are extracted with dry benzene in the absence of 
moisture and precipitated from the solutions by addition of light 
petroleum. The following compounds are thus prepared: isatin 
0-methyl ether, m. p. 101°; ethyl ether, m. p. 52°; n ■'propyl 
ether , m. p. 72°; isoamyl ether , m. p. about 40°; methyl ethers of 
5-bromoisatin, m. p. 147°; 5-chloroisatin, m. p. 144°; 5-methyl- 
isatin, m. p. 134°; 5 : 7-dibromoisatin, m. p. 158°; 5 : 7-dimethyl¬ 
isatin, m. p. 137°. All the ethers are readily hydrolysed by aqueous 
alcohol to the original isatins. With the exception of the dibromo- 
(and probably also dichloro-) compounds they are hydrolysed by 
acetic acid or by atmospheric moisture to the isatoid monoalkyl 
ethers. The latter substances when rapidly heated darken at 
about 6—8° below their melting points, which are never definite, 
and at which total decomposition occurs. The following constants 
are recorded : isatoid monomethyl ether, C 17 H 12 0 4 N 2 , m. p. about 
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226°; ethyl ether, m. p. about 228°; propyl ether, m. p. about 
189°; dimethylisatoid monomethyl ether, m. p. about 235°; tetra- 
methylisatoid monomethyl ether, m. p. about 245°; dichloro- 
isatoid monomethyl ether, m. p. about 239°; dibromoisatoid 
monomethyl ether, m. p. about 246°. 

’ Isatindianil, C g g t <§§^ >C:NPh. m. p. 210°, is readily 

obtained when a solution of the lactim ether (1 mol.) and aniline 
(2 mols.) in benzone is heated on the water-bath for about half 
an hour and the benzene as it evaporates is replaced by alcohol. 
It dissolves in alcoholic potassium hydroxide to a reddish-violet 
solution. The blue coloration attributed to the solution by Heller 
is due to the presence of monoanil. 

Isaiin-QL-benzyloxime , C 6 H 4 <C^g^>C.‘N*0*CH 2 Ph, yellow crystals, 

m. p. 128° (prepared from isatin lactim ether and a-benzylhydroxyl- 
amine), yields blue alkali salts, differing in this respect from the 
dianil. H. W. 

Preparation of /3-Thionaphthisatin. Society of Chemical 
Industry in Basle (Brit. Pat. 186859)—fi-Thionaphthisatm is 
obtained by the interaction of oxalyl chloride and p-thionaphthol 
in presence or absence of a diluent or a condensing agent. It 
forms a red, crystalline powder, m. p. 153°, and is a valuable dye- 
intermediate. As an example of the preparation, 160 parts of P-thio- 
naphthol may be mixed with 635 parts of oxalyl chloride, and 
after stirring some hours at the ordinary temperature the mixture 
is heated to the boiling point. The excess of oxalyl chloride is 
distilled off, and the p-thionaphthisatin extracted from the residue 
with aqueous sodium carbonate and reprecipitated from the extract 
with hydrochloric acid. Some of the oxalyl chloride may, if 
desired, be replaced by carbon disulphide, and aluminium chloride 
or sulphuric acid may be added as the condensing agent. G. F. M. 

Manufacture of Amino-alcohols of the Quinoline Series. 

Society of Chemical Industry in Basle (Brit. Pat. 185913).— 
Amino-alcohols derived from 2-phenylquinoline-4-carboxylic acid 
are obtained by converting tho acid, its ester, or nitrile into a 
2-phenyl-4-quinolyl alkyl ketone and either reducing the latter 
through its oximino-compound to the 2-phenylquinolyl-4-amino- 
alcohol, or causing the ketone, halogenised in the alkyl group, to 
react with an amine or substituted amine and reducing the 2-phenyl- 
4-quinolyl aminoalkyl ketone thus produced to the corresponding 
amino-alcohol. The reactions arc represented by the following 
scheme : 


I. C 9 NH 5 Ph 0H ’~ 00 «^ t C 9 NH 6 Ph-C0-CH 2 -C0 2 Et ^ CgNHjPh-COMc. 

II. C 9 NH 6 Ph-CN^C 9 NH 6 Ph'CMe:N-Mgl!^ C 9 NH 6 Pli-COMe. 

III. C 9 NH 6 Ph-CO-CH, c 9 nh 6 pii-co-ch:n-oh 

C 9 NH 6 Ph-CH(OH)-CH 2 -NH 2 . 

IV. C 9 NH 6 Ph*CO*CH 3 —> C 9 NH s Ph-CO-CH 2 Br —^ 

C 9 NH s Ph-CO-CH 2 -NMe 2 C 9 NH 5 Ph-CH(OH)-CH 2 -NMe 2 . 

8 8 * 2 
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Ethyl 2-phenylquinolineA-formylacetate, CgNH^Ph'CO^CH^’COgEt, 
prepared by condensing ethyl acetate with ethyl 2-phenylquinofine- 
4-earboxylate, forms yellow prisms, m. p. 52—54°. By ketonic 
hydrolysis it is converted into 2-phenyl A-qninolyl methyl ketone , 
C 9 NH 5 Ph*COMe, yellow crystals, m. p. 75°. Its hydrobromide 
forms yellow crystals, m. p. 240°. Its oximino-compound i& 
obtained as sodium salt by the action of amyl nitrite and sodium 
ethoxide in benzene solution. Liberated by the addition of acetic 
acid, it forms yellow crystals, m. p. 182° (decomp.). 2-Phenyl- 
4-quinolyl methyl ketone can be prepared alternatively from 
4-cyano-2-phenylquinoline by means of the Grignard reagent as 
indicated in scheme II above. 2-Phenyl A-quinolyl bromomethyl 
ketone is obtained by brominating the ketone in concentrated 
hydrobromic acid or in organic solvents. The free base forms 
blight yellow crystals, m. p. 91°. Its hydrobromide also forms 
intensely yellow crystals, m. p. about 225°. On treatment of the 
bromoalkyl ketones (1 mol.) with 3 mols. of an amine the corre¬ 
sponding aminoalkyl ketones are formed. As these substances are 
not very stable, they are best isolated as their hydrochlorides. 
The preparation of the following is described : 2-phenyl A-quinolyl 
dimethylaminomethyl ketone , of which the monohydrochloride is a 
bright yellow, crystalline powder, m. p. 208° (decomp.); 2-phenyl- 
4-quinolyl diethylaminomethyl ketone, forming a monohydrobromide 
in bright yellow, felted needles, m. p. 164° (decomp.); and 
2-phenylA-quinolyl piperidinomethyl ketone , giving a monohydro- 
cldoride , m. p. 235°; and a monohydrobromide, m. p. 241° 
(decomp, in each case). From the above ketones by hydrogenation 
in presence of platinum black, or from the oximino-ketone by 
reduction with zinc dust and formic acid, the corresponding amino- 
alcohols are obtained (schemes III and IV). The free bases are 
precipitated from aqueous solutions of their salts in amorphous 
form. They soon become brown on exposure to air, but form stable 
mono-acid salts sparingly soluble in water, and diacid salts freely 
soluble in water. 2-PhenylA-quinolylaminoelhanol dihydrochloride, 
C fi NH 6 Ph-CH(OH)-CH 2 -NH ? ,2HCl, forms yellow crystals, m. p. 
145°. 2-PhenylA-quinolyldimethylami?ioethanol dihydrochloride is a 
pale yellow powder, m. p. 175° (decomp.). The corresponding 
diethyl compound gives a dihydrochloride, m. p. 180°, and the 
piperidino-compound a similar salt, m. p. 199°. G. F. M. 

Aldehyde Compounds of Hydroxy-amines and the Partial 
Acylation of these Amines. Max Bergmann, Reinhold 
Ulpts, and Francisco Camacho ( Ber ., 1922, 55, [B], 2796— 
2812).—Many examples are given of the use of the aldehydic 
compounds of hydroxy-bases, particularly with respect to the 
purification of hydroxy-amines and their partial acylation. 

p-Aminophenyl benzoate, m. p. 148°, is prepared by a slight 
modification of the method of Reddelien and Danilof (this vol., 

i, 148). 2:4: 5-Triphenyloxazolidine, cjip^.jfg^CHPh, is con¬ 
verted by benzoyl chloride in the presence of pyridine and subse- 
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quent treatment of the product with hydrochloric acid into the 
^-benzoate of ^odiphenylhydroxyethylamine, m. p. 223° (cf. 
Auwers and Sonnenstuhl, A., 1904, i, 1054). 

Almost exclusive acylation of the amino-group of hydroxy- 
bases can be effected by means of acyl polysulphides of the type 
R*CO # S n *COR. These compounds react rapidly with basic amino- 
groups, with the formation of acid amides and hydrogen sulphide 
(sulphur is also liberated from the polysulphides), whereas the alco¬ 
holic and phenolic hydroxy-groups are not normally affected. Thus 
Z-tyrosine ethyl ester is transformed by benzoyl disulphide in boiling 
alcoholic solution into the A'-benzoyl ester, m. p. 120—121° (corr.), 
from which the corresponding jV-Z-benzoyl acid, m. p. 164°, identical 
with that prepared by Fischer by resolution of synthetic r-benzoyl- 
tyrosine, is obtained. Similarly, o-aminophenol and p-amino- 
phenol are transformed into o-benzoylaminophenol, m. p. 169—171°, 
and p-benzoylaminophenol in excellent yield. 

The removal of an acyl group from the nitrogen atom of fully 
acylated hydroxy-amino-compounds can frequently be effected by 
the use of phosphorus pentachloride and alcohol (cf. Bergmann, 
Brand, and Dreyer, A., 1921, i, 444). As an example of the applic¬ 
ability of the method, o-aminophenol is transformed into its di¬ 
benzoyl derivative, m. p. 179°, which is treated with phosphorus 
pentachloride at 100°; after distillation of phosphoryl chloride, the 
residue is treated with ethyl alcohol at 0°, whereby o -aminophenyl 
benzoate hydrochloride , slender needles, m. p. 149° (decomp.), is 
obtained in 89% yield. The salt is not so unstable as has been 
assumed previously. When heated above its melting point, warmed 
with water, or treated with cold sodium acetate solution, it is, 
however, transformed into o-hydroxybenzanilide, which undergoes 

partial conversion into 2-phenylbenzoxazole, C 6 H 4 <C^^CPh, m. p. 

103°. The presence of the unsubstituted amino-group in the salt 
is demonstrated by its diazotisation and subsequent coupling with 
dimethylaniline to the dye , NMe o *C 6 H 4 *NIN’C 6 H 4 *C0 2 Ph, red plates, 
m. p. 116°. 

The preparative applicability of aldehydic compounds of hydroxy- 
bases is illustrated in the case of certain derivatives of phenetidine. 
The base is converted by glycide at 0° into a mixture of the secondary 
and tertiary amines containing one or two dihydroxypropyl residues 
which can only be separated with difficulty by fractional crystal¬ 
lisation. The mixture is treated with freshly distilled formaldehyde 
solution at the atmospheric temperature, whereby the secondary 
base is transformed into 3-p - ethoxy phenyl-5-hydr oxymethyloxazol- 

idine, OEt-C 6 H 4 -N<^? H ' CH 2' OH , b. p. 135—145°/0-3—0-4 

mm., m. p. 57—59°, which is readily separated from the tertiary 
base by fractional distillation. The oxazolidine derivative is 
readily decomposed by oxalic acid in alcoholic solution into 
py -dihydroxypropylphenetidine oxalate , m. p. 161—163°, from which 
the free base, OEt-C.H 4 -NH-CH 3 -CH(OH)-CHo*OH, m. p. 90^92°, 
is isolated. The further action of formaldehyde on the oxazolidine 
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derivative in the presence of hydrochloric acid leads to the pro¬ 
duction of 18i-methyl-T$~$y-dihydroxypropylphen etidin e, 

OEt-cX-NMe-CH a -CH(;OH)-CH 2 -OH,0-5H^O, 
m. p. 51—53°, the identity of which is established by its formation 
from iV'-methylphenetidine and glycide. In a similar manner, the 
mixture of bases obtained from p-phenetidine, ethylene chloro- 
hydrin, and sodium iodide is treated with formaldehyde and the 
product is distilled, giving thereby 3-p -ethoxyphenyloxazolidine, 
CH *0 

OEt*C 6 H 4 *N<CQjj 2 .^jj , b. p. about 140°/4 mm., m. p. 78—80°; 

the latter is transformed by dilute acids into p -hydroxyethylphenet- 
idine , colourless leaflets, m. p. 50—51° ( hydrogen oxalate , m. p. 139— 
140°). The base is transformed by the further action of form¬ 
aldehyde in the presence of hydrochloric acid into N -methyl-§-hydr* 
oxyethylphenetidine , OEt'C 6 H 4 *NMe'CHo*CH 2 *OH, b. p. 130°/0*5 mm., 
m. p. 38—39°. The benzoic ester of the latter, microscopic prisms 
or hexagonal plates, m. p. 78°, is obtained by means of benzoyl 
chloride in the presence of pyridine. 

p-Hydroxyethylphenetidine is transformed by benzaldehyde into 

.CH 2 -N*C 6 H 4 -OEt 

2-phenyl’S-p-ethoxyphenyloxazolidine, CH 2 <,q _Qjjph > slen¬ 

der, colourless needles, m. p. 72—73°. 

In place of formaldehyde, which gives products of exceptionally 
low boiling point, other aldehydes or ketones may be employed, 
thus allowing a modification of the physical properties of the deriv¬ 
atives and also of their mode of production and decomposition. 

H. W. 


Diethylrhodanine. Clifford Shattuck Leonard (Medd. K . 
VetensJcapsakad. Nobel-Inst. } 1922, 4, No. 14, 1—13).—With the 
object of studying the effect of ring sulphur in a substance which 


might be expected to have narcotic properties, diethylrhodanine , 
?^>S, was prepared, by condensing a-bromo-a-ethylbutyrio 


acid with ammonium dithiocarbamate. It crystallises in needles, 
m. p. 107’5°. When injected into a rabbit, intramuscularly when 
dissolved in oil or intravenously when dissolved in sodium hydrogen 
carbonate solution, it had a narcotic effect slightly greater than 
that of veronal but with a quicker recovery. Given by the mouth, 
it was inactive. On account of its low solubility in water (1 in 3000 
at 18°), it oan have no practical therapeutic value. The bearing 
of the substance on the theory of narcosis is indecisive. E. H. R. 


Selenium Organic Compounds. I. Synthesis of 4-Seleno- 
2-methylquinazolone, 2-Phenylbenzoselenazole, and some 
Derivatives of the Latter. Marston Taylor Bogert and 
YA-Gwan Chen (J. Amer. Ghent. Soc., 1922, 44, 2352—2357).— 
o-Aminobenzoselenamide, m. p. 116° (corr.), was obtained in very 
poor yield by saturating a solution of anthranilonitrile in absolute 
alcohol at 0° with dry hydrogen selenide and dry ammonia and 
heating the product in a sealed tube at 105—110° for ten hours. 
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4:-Selem-2-methylquinazalone, m. p. 213*5° (corr.), was synthesised 
from anthranilonitrile by several methods, and found to be rather 
unstable. On exposure to light and air, it slowly decomposed with 
separation of finely divided metallic selenium and formation of 
2-methyl-4-quinazolone. 

2-Phenylbenzoselenazole (cf. Fromm and Martin, A., 1913, i, 
1323) was best prepared by gently boiling benzylideneaniline for 
th^ee days on a sand-bath with selenium dust. On nitration in 
sulphuric acid solution at below 0°, it gave §-nitro-2-phenylbenzo - 
selenazole , m. p. 202*4° (corr.). On reduction with tin and hydro¬ 
chloric acid, this yielded ft-amirw^-phenylbenzoselenazole, m. p. 
201*2—202*3° (corr.), giving an acetyl derivative, m. p. 188*1— 
188*7° (corr.), and a benzylidene derivative, m. p. 156*7—157*6° 
(corr.). The amine, when diazotised and the product coupled with 
(3-naphthol, gave 2-phenylbenzoselenazole-azo-fi-naphthol , m. p. 284*2° 
(corr.), which dyed silk a fine pink. The diazotised amine was 
similarly coupled with a number of phenols and amines, and most 
of the azo-compounds dyed silk. If the nitration of the phenyl- 
benzoselenazole was pushed further (?) 4 : 6-dinitro-2-phenylbenzo- 
selenazole , m. p. 246*8° (corr.), was obtained and on reduction gave 
(?) 4 : 6-diamino-2-phenylbenzoselenazole f m. p. 269—270*5°, which 
yielded a diacetyl derivative, m. p. 239*5—240*5°, and a dibenzylidene 
derivative, m. p. 186—187°. The diamine was diazotised and 
coupled with a number of phenols and amines, giving new selenium 
azo-dyes. W. G. 


3-Chloro-l-alkylpyrazoles and 1 - Alkylpyr azol-3-one. 

C. A. Rojahn (Ber. } 1922, 55, [5], 2959—2971).—1-Alkyl derivatives 
of 3-chloropyrazole are formed by the alkylation of chloromethyl- 
pyrazolo under certain conditions. In each case, two isomerides 
are obtained by the alkylation of 3-methyl- or 3-phenyl-pyrazol¬ 
ones, among which 1 : 5-dimethylpyrazol-3-one has been almost 
certainly identified. 

5-Chloro-3-methylpyrazole dissolved in anhydrous ether is con¬ 
verted by sodium into its soluble sodium salt, which is transformed 
by a slight excess of methyl iodide at 100° into 3-cJUoro-l : 5- 


dimethylpyrazole, NMe<C^fl^., plate-like crystals, m. p. 45— 
JN —CGI 


47°, b. p. 208—210° (slight decomp.)/atmospheric pressure, 138°/72 
mm. The substance may also be prepared by the action of methyl 
toluene-p-sulphonate on the sodium compound; in this case, 
5-chloro-l : 3-dimethylpyrazole, b. p. 155—160°, is also produced. 
The course of the reaction is somewhat unusual, and is most readily 
explained by an initial addition of methyl iodide and subsequent 
elimination of sodium iodide in accordance with the scheme : 


XT<s /NNa.CCl 

N< 0Me-BH 


>N< 


■NNa*CCl 

CMe-CH 


MeN< ™.:S' The 


validity of the constitution assigned to the product depends on a 
comparison of its properties with those of previously described 
chlorodimethylpyrazoles and the demonstration that it contains 
an unsubstituted CH group in position 4 and a methyl group 
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attached to the nitrogen atom in position 1 as evidenced by its 
insolubility in alkali hydroxide and its conversion into 3-ckZoro-4- 
nitroso -1 : 5-dimethylpyrazole , green needles, m. p. 87°, and 3-cMoro- 

4- fcromo-l : 5- dimethylpyrazole , long needles, m. p. 56°. 3-Chloro- 
1 ; 5-dimethylpyrazole 2-methiodide y colourless, crystalline leaflets, 
decomp. 184°, is prepared by the successive action of methyl 
sulphate and potassium iodide on the parent pyrazole. 3-CJdoro- 

5- methyl-l-ethylpyrazole, an almost colourless liquid, b. p. 21(3— 
218°/atmospheric pressure, is obtained by the action of ethyl 
iodide on the sodium derivative of 5-chloro-3-methylpyrazole; it 
is converted by bromine in the presence of glacial acetic acid into 
3-chXoroA-bromo-5-methyl-\-ethylpyrazole , m. p. 39°. 3-Chloro-5- 
methyl-l-benzylpyrazole, b. p. 295—300°, is obtained in a similar 
manner. 

5-Chloro-3-phenylpyrazole is converted by successive treatment 
with sodium and methyl alcohol and methyl toluene-p-sulphonatc 
into chlorophenylmethylpyrazole, m. p. 43°, b. p. 295—297°/atmo- 
spheric pressure, which with bromine in glacial acetic acid solution 
gives f i-chloro-4t-bromoA-phenyl-\-methylpyrazole , needles, m. p. 67°. 

5-Chloro- 3 :4- dimethylpyrazole is prepared by the action of 
pbosphoryl chloride on 3 : 4-dimethylpyrazol-5-one, m. p. 269°; 
it crystallises in long needles, m. p. 124—125°, b. p. 251—252°/atmo- 
spheric pressure. It does not give a bromo-derivative, 5-chloro- 
l-benzoyl-3 : 4- dimethylpyrazole forms long, silky needles, m. p. 
90—91°. 


3-Chloro-l : 5-dimethylpyrazole is transformed by ethyl bromide 
at 180—200° owing to interchange of alkyl groups into 3 -chloro-5- 
methyl-l-ethylpyrazole ethobromide , coarse crystals, m. p. 225° 
(decomp.), which is converted by heat into 3-chloro-5-methyl-l- 
ethylpyrazole, b. p. 215—220°. 

3-Methylpyrazol-5-one is converted by methyl iodide and methyl 
alcoholic sodium methoxide solution at 100° into a mixture of 
1-methylantipyrine, b. p. 310°/760 mm., and 1 : 5-dimethylpyrazol- 

3-o»e, NMc<™!;V:« h or 




m. p. 172—173° 


Under similar conditions, the latter compound is generally obtained 
when methyl toluene-p-sulphonate is used as methylating agent, 
but on one occasion a previously undescribed dimethylpyrazolone , 
m. p. 181—182° ( bromide , m. p. 218°), was formed; the preparation 
of this compound could not be repeated. 4-I?romo-l : 5-dimethyl - 
pyrazol-3-one crystallises in small, colourless needles, m. p. 209°. 

5-Methyl-l-ethylpyrazol-3-one , colourless needles, m. p. 135—136° 
(6romo-derivative, m. p. 39°), is prepared from 3-methylpyrazol- 
5-one, ethyl iodide and ethyl alcoholic sodium ethoxide solution. 

The alkylation of 3-phenylpyrazol-5-one with methyl toluene-^- 
sulphonate leads to the formation of two phenyl- 1 -methylpyrazolones, 
m. p. 165° and 96°, respectively; the former is converted by phos- 
phoryl chloride at 210° into 5-chloro-3-phenyl-l-methylpyrazole, 
m. p. 62—63°, whereas under similar conditions the latter is 
resinified. 

1: 5-Dimethylpyrazole, m. p. 173°, is transformed by phosphoryl 
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chloride at 200—210° into 3-chloro-l : 5-dimethylpyrazole, m. p. 
46-47°. H. W. 

Molecular Compounds oi Diketopiperazine and Phenols. 

G. Povarnin and P. Tichomirov {J. Buss. Phys. Chem. Soc ., 1920, 
52, 40—46).—When 10—15% aqueous solutions of diketopiperazine 
(1 mol.) and a phenol (1 mol.), either with or without a few drops 
of 10% sulphuric acid solution, are boiled together for some 
minutes, crystalline molecular compounds of the two components 
are formed. These are decomposed by solvents of the phenols 
with the exception of water, and when heated lose phenol and do 
not melt, but sometimes carbonise. 

Dicatechol-diketopiperazine and diresorcinol-diketopiperazine , 
2C 6 H 6 0 2 ,C 4 H 6 0 2 N 2 , form colourless crystals. Monoquinol-dilceto- 
piperazine, C 6 H 6 0 2 ,QH 6 0 2 N 2 , forms a stable lilac form and a 
labile white form. Dipyrogallol-diJcetopiperazine, 2C 6 H 6 0 3 ,C 4 H 6 0 2 N 2 , 
and protocatechuic acid-di-diketopiperazine, C 7 H 6 0 4 ,2C 4 H 6 0 2 N 2 , form 
white crystals. Diketopiperazine yields condensation products 
with protocatechualdehyde and furfuraldehyde, and an unstable 
compound with phenol. 

The theory of oscillating affinity is applied in arriving at an 
explanation of the structure of these compounds. T. H. P. 

Bromo-derivatives of 2-Methylglyoxaline. Louis Light 
and Frank Lee Pyman (T., 1922, 121, 2626—2630). 

Orientation of the 1 : 4- and 1 :5-Dimethylglyoxalines. 
Mode of Fission of 5-Aminoglyoxalines. Frank Lee Pyman 
(T., 1922, 121, 2616—2626). 

The Reactions of the Formamidines. X. The Thioimid- 
azolones [Thiolglyoxalones]. F. B. Dains, Ruth Thompson, 
and W. F. Asendorf (J. Amer. Chem. Soc., 1922, 44, 2310 — 
2315).—2-Thio-4-glyoxalone and its mono- and di-substituted 
derivatives react readily with formamidines, giving 5-R-amino- 
methylene derivatives. The following compounds are described : 
2-thiol-l : 3-diphenyl-5-anilinomethylene-4:-glyoxalone, m. p. 175°; 
24hiolA-phenyl-3-p-tolyl-5-anilinomethyle7ieA-glyoxalone, m. p. 197— 
198°; 2-thiol-3-phenyl-5-anilinomethyleneA-glyoxalone, m. p. 252°; 

2- thiol-^-p-tolyl-5-anilinomethylene-4:-glyoxalone, m. p. 250°; 2-thiol- 

3- o-tolyl-5-anilinomethylene-4:-glyoxalone, m. p. 215°; 2-thiol-3-m- 
tolyl-5-anilinomethyleneA-glyoxalone, m. p. 207—208°; 2 -thiol- 
3-p-chlorophenyl-5-anilinomethyleneA-glyomlone, m. p. 274—276°; 
2-ihiol-%-p-ethoxyphenyl-5-anilinomethylcneA-glyoxalone, m. p. 227°; 
2-thiol-%-phenyl-5-p-bromophenylaminomeihyleneA-glyoxalone, m. p. 
190°; 24hiol-3-phenyl-5-naphthylaminomethyleneA-glyoxalone, m. p. 
160°. 

Two new thioimidazolones were prepared, namely, 2-thiol-Z-m- 
tolylA-glyoxalone, m. p. 167°, and 24hiol-3-p-chlorophenylA-glyoxalone, 
m. p. 234*5°. 

The above anilinomethyleneglyoxalones react with alkyl 
haloids to give alkyl thio-ethers, of which there were prepared. 
2-Methylthiol-^-phenyl-b-anilinomethyleneA-glyoxalone, m. p. 173°; 
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2~ethytihiol*3-phenyl-5-anilinomethyleneA-glyoxalone , m. p. 164*5 
2-n-butyUhiol-3-phenyl-5*anilinoinethyleneA-glyoxalone i m. p. 124' 
2-aMylthiol-3-phenyl-5-anilinomethyleneA-glyoxalone i m. p. 218° 
2-benzyUhiol-3-phenyl-b-anilinomethyleneA-glyoxalone ) m. p. 145 
2-benzylthiol-3-o-tolyl-5-anilinomethyleneA-glyoxalone, m. p. 148 
2-benzylthiol-3-m-tolyl-5-anilincmet>hylerieA‘glyomlone i m. p. 154' 
2-benzylthiob3-p-ethoxyphenyl-b-anilinomethyleneA-glyoxalone i m. p, 

170° 

When hippuric acid and phenyithiocarbimide were heated 
together at 150° for one and a half hours 24hiol-l-benzoyl-3-phenyl - 

4 - glyoxalone, m. p. 177—179°, was obtained, and yielded 2-thiol-l- 
benzoyL3-phenyl-5-anilinomethylene-4:-glyoxalone f m. p. 184—186°. 
Similar compounds are 24hiol-l-benzoyl’3-m4olylA-glyoxalone > m. p. 
197°; 24hiol-l-benzoyl-3-m4olyl-5-anilinomethyleneA-glyoxalone } m.p. 
187°; 24hiol-\-benzoyl-3-p-eihoxyphenylA-glyoxalone i m. p. 168°; 
24hiolA-benzoyl~6-anilinomethyleneA-glyoxalone y m. p. 164—165°, 
and its 2-benzylthio-ether, m. p. 165°; and 24hiol-5-anilinomethylene- 
4:-glyoxalone, m. p. 264°. 

When boiled for six hours with a mixture of alcohol and hydro¬ 
chloric acid, 2-thiol-l-benzoyl-3-phenyl-4-glyoxalone was hydro¬ 
lysed, giving aniline, a little benzoic acid, and hippuric acid. The 

5- anilinomethylene derivative behaved similarly. W. G. 

The Synthesis of m-a-Benzbispyrrole Derivatives. William 
Davies and Elgar Herbert Cuthbert Hickox (T., 1922, 121, 
2640—2655). 

Free Ammonium Radicles. IV. Further Investigations 
on 1 : l'-Dibenzyl-4 : 4'-dipyridinium and its Homologues 
and on the so-called 1 : l'-Disubstituted Tetrahydro-4 : 4'-di- 
pyridyls. Ernst Weitz and Theodor Konio ( Ber 1922, 55, 
[JB], 2864—2889).—It has been observed recently by Weitz and 
Ludwig (this vol., i, 365) that the dark blue solution of 1:1'- 
dibenzyl-4:4'-dipyridinium, CH 2 Ph-NC 5 H 4 -C 6 H 4 N-CH 2 Ph, in 

methyl alcohol reacts with nitric oxide, but a definite product of 
the change could not be isolated. A repetition of the action in 
chloroform solution has led to the surprising isolation of 1:1'- 
dibenzylA : 4' -dipyridinium hydrogen carbonate , 

< h$> n O-W n <c&h . 

a colourless substance which decomposes rapidly on exposure to 
air, but is more stable in an atmosphere of carbon dioxide. It 
decomposes with evolution of gas at about 80° after blackening 
at about 65°. It dissolves readily in water to an alkaline solution 
and is converted by potassium iodide and perchloric acid into 
dibenzyldipyridinium iodide, m. p. 248—249°, and dibenzyldi- 
pyridinium perchlorate, m. p. 257°, respectively. Carbon dioxide 
is by itself without action on the radicle; the nitric oxide acts 
as an oxidising agent, being reduced to nitrous oxide the formation 
of which is established experimentally. In all probability an 

unstable nitroso-derivative, ^^ ^N<^q 2 ^\ 
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is primarily formed which passes into the isomeric salt, 1:1'- 
dibenzyl-4 : 4'-dipyridinium-l : l'-hyponitrite (annexed formula); 

CH Ph l^ter is then decomposed 
/ 2 by carbon dioxide into nitrous 

oxide and the carbonate. As 
is to be expected, the car¬ 
bonate is also produced by the combined action of oxygen and 
carbon dioxide on 1 : l'-dibenzyl-4 : 4 / -dipyridinium, whereby ap¬ 
proximately one atom of oxygen is absorbed by each molecule 
of the radicle. The action of oxygen or air alone leads to the 
formation of only very small amounts of soluble and alkaline 
products, as is to be expected when the instability of the anhydride 
is taken into consideration. 

In a similar manner, the so-called 1 : l'-dibenzyltetrahydro- 
4 : 4'-dipyridyl of Hofmann and Emmert (bis-i^-benzylpyridinium 
according to the author) is converted by carbon dioxide and oxygen 
in chloroform solution into unimolecular 1 -benzylpyridinium 
hydrogen carbonate , C 5 H 5 N(C 7 H 7 )'C0 3 H; dibenzyldipyridinium 

hydrogen carbonate is formed simultaneously in subordinate 
amount. A similar result is obtained when nitric oxide is sub¬ 
stituted for oxygen. 

The reduction of 1 : 1'-dibenzyl-4 : 4'-dipyridinium salts (chloride 
and iodide) to the radicle by metals in different media in the 
absence of acids has been investigated. The blue solutions in 
acetone are characterised by relative stability towards air (although 
they react instantaneously with iodine). Similar solutions pre¬ 
pared electrolytically or from the crystalline radicle behave in an 
analogous manner. On the other hand, the solutions of the dihaloids 
in acetone are reduced when heated with copper gauze, whereas 
the similar solutions in water or methyl alcohol are only affected 
by less noble metals such as zinc. In explanation of these observ¬ 
ations, the hypothesis is put forward that the*radicle exists in a 
readily oxidisable form, the corresponding salts of which resemble 
ammonium salts, and a difficultly oxidisable condition which gives 
rise to quinone-like haloids. The two extremes maybe represented by 

the scheme R-N<^^=^“^N-R ^ 'C^* R ’ 

but the authors regard the two forms, on account of the subsidiary 
valencies, as rather less distinct from one another than is thus 
suggested. 

If the correctness of the formula RN<^_ ^^NR is 

regarded as established, 2- or 3-alkylpyridines would be expected 
to yield radicles; in the case of 4-aikylpyridines, this is impossible 
unless the alkyl group suffers replacement. It is found that the 
almost colourless, oily product of the reduction of 2-methylpyridin- 
ium benzyl chloride by sodium amalgam gives a blue coloration, 
due to the corresponding radicle, when its alcoholic solution is heated; 
it is readily oxidised. Similarly, 2 :6-dimethylpyridine is converted 
by benzyl iodide into the corresponding benzyl iodide, which is 
reduced to two products, one of which has m. p. 121°, whereas the 


6——-n:n-—— o 
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other remains semi-solid; either substance gives a blue radicle 
coloration when its alcoholic solution is warmed in contact with 
air. On the other hand, bis-\-benzyl-2 :4 -dimethylpyridinium, 
obtained as a pale yellow, viscous liquid by reduction of 2 :4-di- 
methylpyridinium benzyl chloride, does not develop a blue color¬ 
ation when its alcoholic solution is heated. A similar behaviour 
is observed with bis-l-benzyl-2 : 4 : 6-trimethylpyridinium , colour¬ 
less needles, m. p. 102—103°, which is prepared by the reduction 
of 2:4: 64rimethylpyridinium benzyl iodide , pale yellow crystals, 
m. p. 102° (corresponding perchlorate , m. p. 135°). The action of 
iodine on the new “ leuco-compounds ” dissolved in cold chloroform 
leads invariably to the formation of the corresponding mono¬ 
iodides; if the titration is performed rapidly, the derivatives 
substituted in position 4 absorb almost exactly one molecular 
proportion of iodine, thus giving two molecular proportions of the 
mono-iodide thus : C 6 NH 2 Me 3 (C 7 H 7 ) 2 -fI 2 —> 2C 6 NH 2 Me 3 (C 7 H 7 )I; 
the reaction with the 2-methyl derivative is less quantitative. 
Bis-1-benzyl-2 : 4 : 6-trimethylpyridinium is rapidly decomposed 
by carbon dioxide and nitric oxide when dissolved in chloroform, 
but an alkaline hydrogen carbonate or a derivative soluble in 
water could not be isolated. Bis-1-benzyl-2 : 4 : 6-trimethyl- 
pyridinium is decomposed rapidly in boiling benzene into 2:4:6- 

trimethylpyridine and dibenzyl: 2C 5 NH 2 Me 3 ’CH 2 Ph - > 

2C 6 NH 2 Me 3 +(CH 2 Ph) 2 . The rapid decomposition of the molecule 
is obvious during determinations of the molecular weight in boiling 
benzene, whereas the bimolecular compound is completely stable 
in the freezing solvent. New determinations of the molecular 
weight of bisbenzylpyridinium in freezing benzene have given 
accurately bimolecular values, whereas in the boiling solvent the 
molecular weight diminishes gradually but much more slowly than 
that of the collidyl compound. Bis-1-methyl-2 : 4 : 6-trimethyl- 
pyridinium appears to be practically stable in boiling benzene. 

If an alcoholic solution of 1 : 1-dibenzyl-4 :4'-dipyridinium 
dichloride or di-iodide is treated with solid or dissolved bisbcnzyl- 
pyridinium, the intensely oxidisable blue coloration of the radicle 
is immediately developed. The same effect is produced by other 
leuco-compounds. Similarly, the action of bisbenzylpyridinium 
on I : 1-diphenyl-4 : 4'-dipyridinium di-iodide causes the produc¬ 
tion of the intensely emerald green diphenyl radicle. The action 
appears to be most readily explained by the hypothesis that 
the leuco-compounds—as in their action towards iodine, etc.— 
behave as unimolecular radicles, passing into the correspond¬ 
ing iodides and liberating the nobler dipyridinium radicle: 

I(R)N:aH 4 -C 6 H 4 :N(R)-I+2C 6 H 6 :N(R) -> RdSf:C 6 H 4 -C 5 H 4 :N-R+ 
2C 6 H 6 jN(R) , I. H. W. 

The Constitution of the Pinacyanols, a Contribution to the 
Chemistry of the Quinocyanines. W. KOnig (Ber., 1922, 55, 
[2?], 3293—3313).—Constitutional formulae for |>inacyanol have 
been proposed by O. Fischer (A., 1921, i, 56), Wise, Adams, and 
Lund (A., 1919, i, 416), and Mills and Hamer (T., 1920, 117, 1150; 
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cf. Braunholtz, T., 1922, 121, 169). Objection is raised to the 
first of these, since its carbon atom with twin double bonds places 
it in a category by itself and quite apart from the other quino- 
cyanines, and to the second since it represents pinacyanol as a 
peculiar member of the class of lepidinecyanines and does not take 
into account its oxidation to X-alkyl-2-quinolones and the differ¬ 
ences between the sensitising effect of the cyanines (in the narrower 
sense) and the pinacyanols and in their behaviour towards acids. 
The conception of Milk and Hamer is thus considerably strengthened. 
It is deduced, however, mainly from the results of oxidative degrad¬ 
ation of the pinacyanols. Confirmatory evidence in its favour is 
brought by two different methods. A comparison of the absorption 
spectra of pinacyanol and isocyanine and estimation of their 
persistence and maxima shows that the same differences exist 
between them as between polymethine dyes and the compounds 
obtained from them by the streptostatic introduction of a vinylene 


group into the chromophore system, thus : 


*b>N: (CH)i^rrN < 


^>N :(CH) 2 -^rrCH:CH-N<^ (R= 
X— 1 


=aryl, R'=H, alkyl). 


description of this work will be published elsewhere.) The 
second confirmation of Mills and Hamer’s formula is obtained by 
a direct synthesis of pinacyanol. For this purpose, quinaldinium 
salts are condensed with ethyl orthoformate in the presence of 
suitable agents such as acetic anhydride or zinc chloride, whereby 
pinacyanols are readily prepared in about 50% yield. The synthesis 
may be represented thus : 



/\ 

Aik X 



/\ 

X Aik 


+HX+3EtOH 


It is thus similar to the author’s syntheses of pentamethine dyes 
of the indole series. Since it is ako found that 4-methylquinolinium 
salts can condense, although with greater difficulty, with ortho- 
formic ester, it is expected that the dicyanines will ako prove 
capable of synthesis along these lines. The ability of the quinoline 
derivative to enter into the reaction is considered to be due to 
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possible mechanism of the synthesis is discussed at length, but the 
original communication should be consulted for details. 

Since the constitution of the cyanines has been largely elucidated, 
the author considers it desirable that the common names (cyanines, 
wcyanines, i//-isocyanines, dicyanines, i//-dicyanines, carbocyanines, 
and cryptocyaniries) should be deleted from the scientific literature 
and replaced by the general term quinocyanines, by which is under¬ 
stood the salts of quinolyldihydroquinolylenemethanes which are 
not methylated at the nitrogen atom. The three classes, 2 : 2', 
2 :4', and 4 : 4'-quinocyanine salts are thus suitably distinguished. 
The further derivatives are termed benzothiazolocyanines (thio- 
cyanines) and indoieninocyanines (indocyanines). Further types 
are produced by the streptostatic introduction of n-vinylene- 
groups between the quinoline residues and are designated mono- 
(di-, tri-, etc.) vinylene-2 : 2'- or 2 : 4'- or 4 : 4'-quinocyanine salts. 
As examples may be quoted: dimethyl-i/f-isocyanine iodide 
= 1 : l'-dimethyl-2 : 2'-quinocyanine iodide; pinaverdol=l : 6 1'- 
trimethyl-2 :4'-quinocyanine iodide; t//-dicyanine bromide=l 1'- 
diethyl - 4 : 6 : 4' : 6' - tetramethylsfrepfomonovinylene -2:2'- quino- 
cyanine bromide; dicyanine=l : T-diethyl-4 : 6 : 2' : 6'-tetra- 
methylsJrep£omonovinylene-2 : 4'-quinocyanine iodide. 

[With H. Zorn.] — \p4soCy anine iodide [1 : l'-dimethyl-2 : 2'- 
quinocyanine iodide] is synthesised by heating 2-chloroquinoline 
with quinaldine methiodide at 211° and treating the product 
successively with methyl sulphate and potassium iodide. 

Pinacyanol iodide [1 : l'-diethyl^rep^omonovinylene-2 : 2'-quino- 
cyanine iodide] is prepared by the gradual addition of ethyl ortho¬ 
formate to a solution of quinaldine ethiodide in gently boiling 
acetic anhydride. 1 : l-Dimethylstreptomonovmylene-2 : 2 '-quino- 
cyanine iodide is obtained in a similar manner. The synthesis 
is capable of wide variation. The ester may be added to a solution 
of the quinaldinium salts in boiling nitrobenzene or the quaternary 
salts may be dissolved in quinaldine or pyridine and heated for 
some time under a reflux condenser with zinc chloride and the 
ortho-ester. Trihalogonomethancs, in particular iodoform, may 
be used in these syntheses. H. W. 

Di- and Tri-quinolylmethanes united by the Pyridine 
Nuclei. III. Symmetrical Di-2-qriinolyl Ketone. Grit ntter 
Scheibe and Gustav Schmidt ( Ber ., 1922, 55, [J5], 3157—3160; 
cf. A., 1921, i, 62, 451).— Di-2-quinolyl ketone , colourless prisms, 
m. p. 164°, is obtained by the atmospheric oxidation of di-2-quinolyl- 
methane dissolved in alcohol or acetic anhydride or by the action 
of dilute nitric acid on di-2-quinolylmethane. It is most con¬ 
veniently prepared by condensing the latter with p-nitrosodimethyl- 
aniline to the compound (C 9 H 6 N) 2 C!N # C 6 H 4 *NMe 2 , yellow crystals, 
m. p. 252°, which is hydrolysed subsequently by dilute acid to 
the desired ketone and p-aminodimethylaniline. The ketone 
yields a picrate , m. p. 179°, a phenylhydrazone (also prepared by 
coupling di-2-quinolylmethane with benzenediazonium chloride), 
m, p. 199°, an oxime (also derived from di-2-quinolylmethane and 
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nitrous acid), colourless prisms, m. p. 201°, and an anil , m. p. 161°. 
When warmed with aniline at 120—130° the ketone yields a colour¬ 
less compound, m. p. 120°, which appears to contain two molecular 
proportions of aniline. H. W. 

Extension of the Kishner-Wolfi Method of Reduction. II. 

Ernst Thielepape and Otto Spreckelsen ( Ber. f 1922, 55, [2?], 
2929—2939).—The applicability of the method to derivatives of 
quinoline has been examined previously (this vol., i, 271). It 
has now been applied successfully to pyridine compounds. In 
the pyrazole series, on the other hand, difficulties are experienced 
in the preparation of the hydrazino-compounds on account of 
displacement reactions and the compound which has been isolated 
is decomposed in a different direction. 

2-Hydrazinopyridin3, b. p. 130°/12 mm. (cf. Fargher and Furness, 
T., 1915, 107, 688) is decomposed when heated with potassium 
hydroxide at 140—160° with formation of pyridine, but the change 
proceeds slowly, and is not complete after fourteen hours; it is much 
more readily effected by copper sulphate or ferric chloride in boiling 
aqueous solution. 2 : 6-Dichloropyridine-4-carboxylic acid is con¬ 
verted by the successive action of hydrazine hydrate at the tem¬ 
perature of boiling water and copper sulphate into 2-chloropyridine- 
4-carboxylic acid, m. p. 245° (decomp.), and by boiling hydrazine 
hydrate and copper sulphate into asonicotinic acid, m. p. 304° 
(in sealed tube). 

l-Phenyl-3-methylpyrazol-5-one is converted by boiling hydr¬ 
azine hydrate into phenylhydrazine and 3-methylpyrazol-5-one. 
The latter reacts with hydrazine hydrate at 150—160° to give 
ammonia and 4 : 4'-bis-3-methylpyrazol-5-one. 

Antipyrine does not appear to react with boiling hydrazine 
hydrate, by which, however, it is converted at 180° into s-phenyl- 
methylhydrazine and 4 : 4'-bis-3-methylpyrazol-5-one. The reac¬ 
tion appears to be remarkably dependent on the temperature 
employed. 5-Chloro-l-phenyl-3-methylpyrazole does not appear 
to react with hydrazine hydrate at 220°, whereas its methochloride 
[antipyrine chloride] is readily transformed into hydrazinopyrine, 
a yellow liquid which solidifies to a glassy solid when cooled in 
liquid air, but re-melts at the atmospheric temperature. It de¬ 
composes slowly on exposure to air, very rapidly when distilled. 
After prolonged exposure to air, it is only incompletely soluble in 
ether, leaving a residue, m. p. 155—156°. Hydrazinopyrine picrale 
forms star-shaped crystals, m. p. 126°. Hydrazinopyrine does not 
decompose in the normal manner when treated with potassium 
hydroxide, sodium ethoxide, or copper sulphate; it appears doubtful 
if it contains a free hydrazone group, and the constitution shown 
in the annexed formula is suggested for it. 
The product obtained by means of potassium 
hydroxide, sodium ethoxide, or boiling water 
crystallises*in colourless or pale yellow prisms, 
m. p. 130°, is soluble in dilute acids, and neutral towards litmus. It 
reduces Fehling’s solution readily in the cold. It is scarcely affected 
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by boiling concentrated hydrochloric acid. Analyses and determin¬ 
ations of molecular weight agree with the formula C 14 H 16 N 4 . It 
gives a monopicrate , m. p. 195° (decomp.), and a di-methiodide , 
C 16 H a2 N 4 I 2 , colourless crystals, m. p. 188° after previous softening. 
It is converted quantitatively by boiling dilute nitric acid into 
a dm>o-derivative, C 7 H 6 N 2 (N0 2 ) 2 , microscopic, yellow crystals 
which do not melt below 280°. The substance appears most 
probably to be 1 : 4-diphenylhexahydro-l : 2 : 4 : 5-tetrazine, 

NPh<C^g 2 .^^^>NPh; if this is the case, its stability towards 

hydrochloric acid is somewhat remarkable, as is also the production 
of a monobenzoyl derivative, colourless crystals, m. p. 90°. 

H. W. 

Physical Chemistry of Colloidal and Supersaturated Solu¬ 
tions of Uric Acid. H. Schade (Z. Klin. Med., 1922, 93, 1— 
65; from Chem. Zentr ., 1922, iii, 622—623; cf. A., 1913, i, 404, 
910).—Further observations on colloidal and supersaturated uric 
acid (urate) solutions. The colloidal solution is a labile system 
from which uric acid gel and, finally, crystalline uric acid are 
formed. Optimum stability is found at p H 6*0 which is the iso¬ 
electric point. Stability is also greater at low temperatures. 
Supersaturated solutions of uric acid develop a colloidal character 
owing to aggregation in the disperse phase. The presence of a uric 
acid-urate complex with amphoteric properties is postulated. In¬ 
creasingly favourable effect of kations on colloidal stability is shown 
by the series NH 4 <Na<K<Li. G. W. R. 

Decomposition of Dithiocarbazinates. Sima M. Losanitch 
(T., 1922, 121, 2542—2545). 

The Capacity for Migration of Acyl Residues in Acyl 
Derivatives of the Phenylhydrazones of Hydroxy-ketones. 

K. von Auwers, E. HilligeR, and E. Wulf ( Annalen , 1922, 429, 
190—246).—In continuation of previous work on the migration 
of acyl groups from oxygen to nitrogen in these substances, two 
groups of experiments are now described, one relating to deriv¬ 
atives of 3-propionyl-p-cresol, and the other to derivatives of 
7 -hydroxy-1 -hydrindone. 

The main difficulty in the case of 3-propionyl-p-cresol is the 
lability of the O-acyl derivatives which usually undergo hydrolysis 
in the attempt to prepare their phenylhydrazones. Thus the 
acetate , which is prepared with the help of acetyl chloride, and 
forms short needles, m. p. 58°, gives the phenylhydrazone of the free 
hydroxy-ketone, needles or leaflets, m. p. 146°, when treated with 
phenylhydrazine. The benzoate , prisms, m. p. 97°, prepared by 
the Schotten-Baumann method, gives an oxime , prisms, m. p. 
138—138*5°; the acetate, on the other hand, gives the oxime of 
the free hydroxy-ketone when treated with hydroxylamine under 
similar conditions. The anil of the hydroxy-ketone is easily 
obtained, but the aniline residue is eliminated when the attempt 
is made to acetylate or benzoylate. The p -nitrophenylhydrazone 
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of the hydroxy-ketone, orange-red needles, m. p. 187—188°, is 
obtained by the action of p-nitrophenylhydrazine on either the 
hydroxy-ketone itself or its acetyl derivative; the benzoyl deriv¬ 
ative, however, yields a p -nitrophenylhydrazone, m. p. 159—160°, 
without elimination qf the acyl group. The benzoyl derivative 
also yields a phenylhydrazone, prisms, m. p. 92°, which on energetic 
reduction gives aniline and 3-a -benzoylaminopropyl-p-cresol, small 
needles, m. p. 145—146°, a migration of a benzyl group having 
occurred at some stage of the reaction. On heating the same 
benzoyl compound with acetic acid, a-benzoyl-(3-aeetyl-a-phenyl- 
hydrazine and 2-p-hydrozy-m-tolyl-3-methylindole, m. p. 176°, are 
produced. Attempts to convert the phenylhydrazones of the 
hydroxy-ketone itself, and of acetophenone, and 3-acetyl-p-cresol, 
into indoles met with no success. The benzoylphenylhydrazone of 
acetophenone forms needles, m. p. 125*5°. 

7-Hydroxy-4-methyl-l-hydrindone is converted successively into 
its 0 -acetate, needles, m. p. 107°, and the phenylhydrazone of the 
O-acetate, m. p. 226°, which on boiling with acetic acid is iso- 
raerised into the N -acetyl derivative, prisms, m. p. 130—131°. 
This, on further acetylation, gives the ON -diacetyl derivative, 
needles, m. p. 132*5°. The O -benzoate, m. p. 124°, yields a phenyl - 
hydrazone, m. p. 247°, which may also be obtained by benzoylating 
the phenylhydrazone of the hydroxy-ketone. An attempt to 
convert this into the benzoylphenylhydrazone , m. p. 115—116°, 
was not successful, but this hydrazone was actually obtained from 
benzoylphenylhydrazine and the hydroxy-ketone. The O -benzoyl- 
N-acetyl derivative of the phenylhydrazone, prepared either by 
acetylation of the phenylhydrazone of the benzoate or by the 
action of acetylphenylhydrazine on the benzoate itself, has m. p. 
192—192*5°, and on reduction gives acetanilide and the N -benzoyl 
derivative, m. p. 166—168°, of 7-hydroxy-4-methyl-1-hydrind- 
amine. The 1$-benzoyl-O-acetyl derivative, m. p. 152*5—153*5°, 
prepared from benzoylphenylhydrazine and the acetate of the 
hydroxy-ketone, on reduction gave benzanilide and the N -acetyl 
derivative, m. p. 158°, of the same hydroxymethylhydrindamine. 

The p-nitrophenylhydrazone of the hydroxy-ketone has m. p 
298°, its O-acetate , m. p. 264—265°, and its 0 -benzoate, m. p. 299° 
(decomp.). The anil of the hydroxy-ketone has m. p. 88—89°, 
its oxime , m. p. 140°, and the dibenzoyl derivative of the oxime, 
m. p. 186*5—187*5°. The oxime on reduction gives 7-hydroxy- 
4-methyl-l-hydrindamine, which is isolated as its dibenzoyl deriv¬ 
ative, m. p. 150°. 7-Methoxy-4-methyl-l-hydrindone gives a 
phenylhydrazone, m. p. 150—152°, a p -nitrophenylhydrazone, m. p. 
215°, and a phenylmethylhydrazone , m. p. 83—85°. 

7-Hydroxy-2 : 4-dimethyl- 1-hydrindone gives a phenylhydrazone , 
m. p. 136*5°, an O -acetate, m. p. 91*5—92°. and an O-benzoate, 
m. p. 113°. The phenylhydrazone yields an O-acetate, m. p. 184*5— 
185*5°, and an O -benzoate, ra. p. 232°, which does not undergo 
isomeric change similarly to its lower homologue. The N -benzoyl 
derivative of the hydrazone has m. p. 133—135°, and the N -acetyl 
derivative of the O-benzoate of the phenylhydrazone has m. p. 171°. 



i. 1194 


ABSTRACTS OF CHEMICAL PAPERS. 


7-Hydroxy-3 : 4-dimethyl-1-hydrindone gives a phenylhydrazone , 
m. p. 166*5—167*5°, an 0 -acetate, m. p. 135°, and an 0 -benzoate, 
m. p. 106°; the hydrazone gives an 0 -acetate, m. p. 210—211°, and 
an O-benzoate , m. p. 221—-222°, which on heating with acetic acid 
is converted into the N -benzoyl derivative, m. p. 147—148*5°, also 
prepared from the hydroxy-ketone and benzoylphenylhydrazine. 
The O-acetyl-N-benzoyl derivative of the hydrazone is obtained by 
acetylation of the W-benzoyl derivative, and has m. p. 176*5—177°. 

5-Hydroxy-1-hydrindone gives a benzoyl derivative, a phenyl - 
hydrazone , m. p. 165—166°, an 0 -benzoyl derivative of the phenyl- 
hydrazone, m. p. 180—181°, and an N -benzoyl derivative, m. p. 
227°, prepared by using benzoylphenylhydrazine. C. K. I. 

The Azo-ester Reaction with Amines and Enols. Otto 
Diels ( Annalen , 1922, 428, 1—55).—An introductory account of 
this research has already been published (cf. this vol., i, 774). 

[With SOrensen.]—T he additive product of a-naphthylamine 
with ethyl azodicarboxylate (cf. A., 1921, i, 280) is readily con¬ 
verted by alcoholic hydrochloric acid into l-aminoA-v.^-dicarb* 
ethoxyhydrazinonaphthalen e hydrochloride , 

NH 2 -C 10 H 6 -N(CO 2 Et)-NH-CO 2 Et,HCl, 
which undergoes hydrolytic fission in solution in water with the 
formation of the original additive product, and is reduced by 
hydriodic acid to 1 :4-naphthylenediamine. Sodium l-amino- 
2-oL$-dicarbethoxyhydrazinonaphthalene-4:-$ylphonate, m. p. 204— 
210°, the product obtained using sodium naphthionate in place of 
a-naphthylamine, loses alcohol on treatment with piperidine, giving 
ethyl 2-keto-6-sulpho-l : 3 : ±-naphth\mtriazineA-carboxylate , m. p. 
135°, whilst with concentrated alkali the carbethoxyl group is 
eliminated, giving 2-keto-l : 3 : 4t-napkthisotriazine-6-svlphonic acid , 
m. p. about 330°. On reduction by sodium amalgam, the hydrazino- 
compound loses its sulphonic acid group, giving l-amino-2-o.^- 
dicarbethoxyhydrazinonaphthalene , m. p. 147°, which on treatment 
with hydriodic acid and acetic acid gives 2-methyl-a-naphthimin- 
azole, and on treatment with piperidine or concentrated alkali 
give, similarly to the sulphonic acids above mentioned, ethyl-2-keto- 
1:3: 4:-naphthisotriazme-4:-carboxylate f m. p. 272—273°, and 2 -kelo- 
1:3: 4:-naphthi&otriazine, m. p. 299°. pp-Dinaphthylamine and 
ethyl azodicarboxylate give a small yield of an additive product, 
^32^-35®8^5> P* 250 252°. 

[With M6 hl.]— 9-Aminoanthracene combines with ethyl azodi¬ 
carboxylate, forming 9 -amino- l 0 - 0 L$-dicarbethoryhydrazinoanthra • 
cene , m. p. 199°, which gives a monoacetyl derivative, m. p. 277° 
(decomp.), and a diacetyl derivative, m. p. 219—220° (deoomp.), 
and is convertible into anthraquinone by way of 9 :10-anthrylene- 
diamine. It also forms an additive product, m. p. 220°, with 
carbethoxycarbimide. 

[With Aubart .]—Ethyl a-phenylprozan - 1 3y- dicarboxylate , 
NHPh-N(C0 2 Et)*NH-C0 2 Et, 

m. p. 138°, and ethyl z-'p-tolylprozan-fiy-dicarboxylate, m. p. 113°, 
are formed by the action of ethyl azodicarboxylate on aniline 
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and p-toluidine, respectively. The latter ester decomposes on 
heating into ethyl hydrazodicarboxylate and an oil from which 
p-toluidine, ethyl p-tolylcarbamate, and p-azotoluene can be 
isolated. 

[With Eckelmann.]—E thyl azodicarboxylate and p-xylidine 
form 3-amino-5-oL$-dicarbethoxyhydrazino-p-ocylene, m. p. 117°, which 
crystallises from acetonitrile with 1 mol. of solvent, and gives a crystal¬ 
line hydrochloride and oxalate , m. p. 176°. On treatment with acetic 
anhydride, it yields an acetyl derivative, m. p. 193°, and with acetic 
and hydriodic acid it is hydrolysed with the formation of 3 : 6 -di- 
amino-p-xylene; sulphuric acid converts the hydrazino-compound 
into p-xyloquinone. p-Xylidine unites with two molecules of the 
azo-ester, giving a compound , C 20 H 31 O 8 N 5 , m. p. 168° (decomp.), 
from which one molecule of the azo-ester is easily removed with 
the formation of the preceding hydrazino-compound. 

[With Kleinfeller.] —The azo-ester combines with dimethyl- 
P-naphthylamine, giving 2-dimethylamino- 1 -oi$-dicarbethoxyhydr- 
azinonaphthaleve , m. p. 163-5° (; perchlorate , m. p. 124°), the consti¬ 
tution of which follows from its formation from 2 -amino- 1 -ap- 
dicarbethoxyhydrazinonaphthalene by methylation. Methyl azo¬ 
dicarboxylate and dimethyl-a-naphthylamine yield 1 -dimethyl- 
aminoA-a$-dicarbomethoxyhydrazinonaphihalene, m. p. 154° ( hydro¬ 
chloride decomposes at 100 °), and methyl azodicarboxylate and 
monomethyl-a-naphthylamine yield 1 - methylaminoA-a^-dicarbo - 
methoxyhydrazinonaphthalene , m. p. 193°; both the mono- and 
di-methyl compounds are produced on methylation of 1 -amino- 
4:-oi$-dicarbomethoxyhydrazinonapklhalene , m. p. 203—204°, by 
means of methyl iodide. 

[With Wackermann.] — 2-Amin o -1 -oL$-dicarbomeihoxyhydrazino- 
naphthalene , m. p. 210 °, gives a hydrochloride , m. p. 218°, and an 
acetyl derivative, m. p. 244°, and when treated with piperidine 
yields a substance , C 11 H 9 ON 3 , m. p. 315°. On oxidation with 
hydrogen peroxide, it gives methyl 3-hydroxy-x-naphthatriazole- 
2 : 3-dicarboxylate, m. p. 117°. 

[With S6rensen.] — l-AminoA-<x$-dicarboxymethylamidohydr - 

azinonaphthalene, m. p. 214°, and 1 -aminoA-cc^-dicarboxyeihyl- 
amidohydrazinonaphthalene , m. p. 213°, are obtained from a-naph¬ 
thylamine and the appropriate azodicarboxylamide, and can be 
oxidised to a-naphthaquinone. 2-Amino-l-oi$-dicarboxymethyl - 
amidohydrazinonaphthalene f m. p. 230°, is prepared from p-naph- 
thylamine and azodicarboxymethylamide; on treatment with 
alkali it yields methyl-l-<x-naphthiminazolonecarbamide, m. p. 220 — 
221 °, and, on treatment with hydriodic acid and acetic acid, gives 
a -naphthiminoazolone (1 : 2-naphthylenecarbamide ), m. p. 377°, 
which was prepared also from 1 : 2 -naphthylenediamine and 
carbonyl chloride for comparison. 

[With Kleinfeller.] —Azodibenzoyl unites with dimethyl- 
p-naphthylamine to give an additive product, 025112302 X 3 , m. p. 
214—215 °, which forms both a hydrochloride and a potassium 
compound. 

[With Fuldner.]—A n additive reaction takes place between 
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ethyl azodicarboxyiate and ethyl ^-aminocrotonate, but the pro¬ 
duct is not orystalline. On acid hydrolysis, however, it gives 
ethyl oi^W’dimrbethoxyhydrazinoacetoaceiate, m. p. 75°. Ethyl 
P- amino-oi^W-dimrbomethoxyhydrazinocrotonate has m. p. 140°, and 
its hydrolysis product, ethyl x-NN'-dicarbomethoxyhydrazinoaceto- 
acetate , has m. p. 113°. 

Ethyl acetoacetate reacts directly with ethyl azodicarboxyiate, 
giving ethyl a-NN'-dicarbethoxyhydrazinoacetoacetate, and acetyl- 
acetone gives $-dicarbethoxyhydrazinoacetylacetone , m. p. 123°, and 
(3 -dimrbomethoocyhydrazinoacetylacetone, m. p. 120°, on treatment 
with the appropriate azo-ester. C. K. I. 

Catalytic Preparation of Azobenzene and Aniline. II. 

C. 0. Henke and 0. W. Brown (J. Physical Chem., 1922,26, 631— 
638; cf. this vol., i, 586).—A continuation of work previously 
published on the reduction of nitrobenzene in the presence of 
metallic catalysts. The method of procedure is the same as that 
previously adopted, and in the present work the effect of using 
thallium and gold as catalysts has been investigated. Thallium 
prepared from thallic oxide at 260° is shown to be an excellent 
catalyst for the reduction of nitrobenzene to azobenzene. With a 
rate of flow of 4*1 grams of nitrobenzene per hour with a 13% 
excess of hydrogen a material yield of 90-2% of azobenzene and 
4*3% of aniline is obtained. The activity of the thallium catalyst 
decreases very rapidly with use, and this is probably caused by it 
melting and running together. Gold has a high catalytic activity 
for producing aniline which decreases with use. With this metal 
as catalyst, the yield of aniline at 355° is almost quantitative. 

J. F. S. 

The Reaction between Azobenzene Hydrochloride and 
Aromatic Hydrocarbons. II. Rudolf Pummerer, Josef 
Binapfl, Karl Bittner, and Karl Schuegraf ( Ber ., 1922, 55, 
[JS], 3095—3104).—It has been shown previously (this vol., i, 24) 
that azobenzene reacts with benzene in the presence of aluminium 
chloride and hydrogen chloride to give p-aminodiphenyl as main 
product. The examination of the change has been extended, 
whereby it is found that the £>-aminophenyl residue can be con¬ 
veniently introduced into many aromatic compounds by the help 
of azobenzene. 

In the previous communication (loc. cit.), the carbonium formula 
las been suggested tentatively for azobenzene hydrochloride, 

Cg^'NH'N.'CeH^^Jci. An analogy between the compound 

and triphenylcarbonium chloride is found in the observation that 
they yield dark brown solutions in phenol or p-cresol, whereas only 
a slight deepening of colour is observed in other solvents. Benzyl- 
ideneaniline and benzophenoneanil, which are constitutionally 
closely related to azobenzene, do not show this colour change with 
phenol and hydrogen chloride; they do not act as phenylating 
agents in the Friedel-Crafts’ reaction. 

The reaction between azobenzene hydrochloride and toluene in 
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the presence of aluminium chloride is more vigorous than that 
observed with benzene, so that in order to avoid the hydrogenating 
action of toluene and aluminium chloride the temperature should 
not be allowed to rise above 10—15°. The product consists of a 
mixture of the hydrochlorides of 4' - amino-4-methyldiphenyl, 
benzidine, aniline, and possibly semidine bases from which the 
former is most conveniently separated by fractional sublimation 
at 190—200°/20 mm. (the temperature being that of the bath). 
4 / -Amino-4-methyldiphenyl, C 6 H 4 Me*C 6 H 4 *NH 2 , has m. p. 98-5— 
99°, in agreement with the observations of Kliegl and Huber (A., 
1920, i, 835). 

o-Azotoluene hydrochloride is transformed by benzene in the 
presence of aluminium chloride into the hydrochloride of 4-ammo-3- 
methyldiphenyl which is isolated from the crude product of the 
reaction by fractional sublimation in a vacuum. 4- Amino-3- 
methyldiphenyl , C 6 H 5 *C 6 H 3 Me*NH 2 , is a pale yellow, viscous liquid, 
b. p. 190—191°/15 mm., which does not solidify when placed in a 
freezing mixture. Its acetyl derivative forms colourless crystals, 
m. p. 165-5°, whereas the benzylidene compound crystallises in yellow 
leaflets, m. p. 108-5°. 

The action of naphthalene ,on azobenzene hydrochloride in the 
presence of aluminium chloride has been examined in carbon 
disulphide solution; the yields of the products and the success 
of the experiments depend greatly on the purity of the reagents. 
The crude product is a mixture of the hydrochlorides of benzidine 
and p-a-naphthylaniline with naphthylazobenzene and dinaphthyl- 
azobenzene (the azo-compounds have only been examined quali¬ 
tatively up to the present). p-oi-Naphthylaniline , C 10 H 7 *C G H 4 *NH 2 , 
crystallises in colourless leaflets, m. p. 94—95°; it yields a benzyl¬ 
idene compound, pale yellow crystals, m. p. 164-5°. 

Azobenzene hydrochloride and diphenyl yield l-phenyl-4-p- 
aminophenylbenzene , C 6 H 4 Ph # C 6 H 4 ’NH 2 , silvery leaflets, m. p. 198° 
(in an atmosphere of carbon dioxide). The base yields solid yellow 
diazonium salts which are relatively very stable and couple with 
R-salt with the formation of a bluish-red dye. The diazonium 
sulphate is deaminated by an alkaline solution of sodium stannite 
with the formation of 1 : 4-diphenylbenzene, m. p. 209°. H. W. 

Attempts to Prepare Red Sulphide Dyes. II. Mercaptan 
Derivatives of Azo-dyes. Edwin Roy Watson and Sikhi- 
bhushan Dutt (T., 1922, 121, 2414 — 2419). 

Some Arylazoglyoxalines. Frank Lee Pyman and Laur¬ 
ence Barnett Timmis (J. Soc. Dyers and Col., 1922, 38, 

269—272).—The arylazoglyoxalines of the type y^^^^G'NINR, 

where R is an aryl group, formed by coupling glyoxaline with 
diazonium salts in alkaline solution, are produced in widely varying 
yield according to whethor the diazonium compound contains 
an ortho-substituent or not. Thus the yield of 2-benzeneazo- 
glyoxaline is 74% of the theory, 2-p-bromobenzeneazoglyoxaline 



i. 1198 


ABSTRACTS OF CHEMICAL PAPERS. 


85%, 2-jp-tolueneazoglyoxaline 84%, 2-p-ethoxybenzeneazoglyox- 
aline 64%, and 2-^-sulphobenzeneazoglyoxaline 52%, as against 
2 -o-tolueneazoglyoxaline 26%, and 2-o-methoxybenzeneazoglyoxal- 
ine 10%. The yields of 2-aminoglyoxaline, formed by reduction 
with stannous chloride of such arylazoglyoxalines as have a para- 
substituent in the benzene ring also vary widely, ranging from 
only 15% from 2-^-tolueneaZoglyoxaline to 26% from the ^-ethoxy- 
compound, 43% from the ^-sulpho-compound, and 56% from the 
p-bromo-compound. Those not containing a para-substituent give 
under similar treatment 65—75% yields of diaminophenyiglyoxal- 
ines. These diamines cannot be tetrazotised, as the glyoxaline 
amino-group does not react normally with nitrous acid. The 
arylazoglyoxalines dye wool brownish-yellow shades, but the 
colours are not fast. 2-o- Methoxybenzeneazoglyoxaline forms orange 
prisms, m. p. 161° (corr.), which on reduction with stannous chloride 
yield 2: -diamino A-m-methoxyphenylglyoxaline, isolated as its 
dihydrochloride , white needles, m. p. 268° (corr., decomp.). It also 
forms a picrate , m. p. 202° (corr.), and a sparingly soluble sulphate . 
2-p-Ethoxybenzeneazoglyoxaline forms brownish-red plates, m. p. 
216° (corr.). G. F. M. 

The Triazo-group. XXII. Cinnamic Acid Chlorohydrin 
and its Conversion into a-Triazo-p-hydroxy-p-phenylpro- 
pionic Acid. Martin Onslow Forster and William Bristow 
Saville (T., 1922, 121, 2595—2601). 

The Coagulation of Proteins by Heat. W. W. Lepeschkin 
(Biochem . J. } 1922, 16, 678—701).—The coefficient of denaturation 
is equal to 1*5—2*5 per one degree. From the study of the influence 
of alkalis and acids on denaturation, it is concluded that denatur¬ 
ation is a weak hydrolysis of protein. The denaturation of protein 
is increased by the presence of salts—potassium thiocyanate has a 
greater effect than potassium sulphate and potassium chlorate 
takes the middle position, that is, the effect depends on the lyotropic 
properties of the salts. The coagulation of denaturated protein 
proceeds at a certain temperature considerably more rapidly than 
the denaturation at the same temperature if the protein solution 
contains a sufficiently large amount of salt. The temperature 
coefficient of coagulation of denaturated albumin is greater than 
that of arsenic trisulphide or lecithin, but is nearer to that of lecithin, 
which occupies an intermediate position between a suspensoid 
and an emulsoid. Acid strongly increases and alkali strongly 
diminishes the coagulation rate of denaturated albumin. The 
increase, however, is not proportionate to the concentration of the 
hydrogen or hydroxyl ions, and is evidently due to the formation of 
acid and alkali compounds of the denaturated protein. The colloidal 
state of the acid compounds is nearer to that of a typical suspensoid, 
whilst that of alkali compounds is nearer to that of an emulsoid. 
The colloidal state of the acid compounds of denaturated albumin 
is not identical with that of the denaturated acid compounds of 
native albumin formed in the presence of the same concentration 
of acid. The coagulation velocity of denaturated albumin formed 
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in the presence of potassium chloride is greater than the coagulation 
velocity of denaturated albumin formed when the salt is not present. 
Serum-albumin and egg-albumin are altered after prolonged dialysis 
in such a manner that after denaturation they show a greater sus¬ 
ceptibility to salts than before. This is not in agreement with the 
observations of Pauli and Handovsky. The action of the kations 
on the velocity of coagulation of denaturated albumin is not pro¬ 
portional to their valency; tervalent kations produce an acceler¬ 
ation which is almost the same as that produced by univalent 
ions, and consequently the coagulation of denaturated albumin 
cannot be regarded simply as a process of electrical discharge of 
protein particles by the ions, but must be held also to be a chemical 
phenomenon. S. S. Z. 

Adsorption of Proteins, Ferments, Toxins, and Sera by 
Aluminium Hydroxide. M. A. Raktjsin (Z. Immunity 1922, 
34, 155—193; from Chem. Zentr., 1922, iii, 644). —Albumin in 
egg-white solution is separated into two components by anhydrous 
aluminium hydroxide. The two components differ in optical 
rotatory power. Casein is adsorbed without separation. Chondrin 
is separated from chondroitin-sulphuric acid which remains in 
solution whilst the colloidal chondrin residue is irreversibly adsorbed. 
Pepsin, trypsin, and pancreatin are partly adsorbed. Papain in 
aqueous solution is not absorbed. Diastase is decomposed. Koch 
tuberculin and Denys tuberculin may be distinguished through 
their adsorption by aluminium hydroxide. Pohl spermin,' diphtheria 
antitoxin, and pepsin-fibrin peptone all undergo separation into 
simpler components on treatment with aluminium hydroxide. 

The Nitrogen Distribution in Bence Jones’s Protein. A 
New Colorimetric Method for the Estimation of Tryptophan 
in Protein. Ery LOscher (Biochem. J., 1922, 16, 556—563).— 
Bence Jones’s protein differs from all the proteins analysed up to 
the present time, not only in its physical behaviour, but also in 
its nitrogen distribution as determined by Van Slyke’s method. 
There is, however, some evidence that the same protein appears 
in the urine in all cases of Bence Jones’s proteinuria. 

The author proposes to use benzaldehyde instead of form¬ 
aldehyde in Furth’s and Sieben’s colorimetric method for the 
estimation of tryptophan (A., 1921, ii, 71). S. S. Z. 

The Content of the Proteins of the Lens in Histidine, 
Arginine, and Lysine. A. Jess (Z. physiol. Chem., 1922, 122, 
160—165).—The three proteins in the lens, a-crystallin, p-crystallin, 
and albumoid contain, respectively, 3*8%, 2-6%, and 2-7% of 
histidine, 8-0%, 7-5%, and 10*3% of arginine, and 3*7%, 4-6%, 
and 3*8% of arginine. W. 0. K. 

The Physical Chemistry of Haemoglobin in Blood. W. E. L. 

Brown and A. V. Hill {Arch. Norland, physiol ., 1922, 7, 174— 
178).—It has been suggested that haemoglobin is polymerised by 
salts, and that it combines with oxygen according to the equation 
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Hb n +w0 2 tz(Hb0 2 )»• This view is supported by measurements 
of the heat of reaction of haemoglobin with oxygen. W. 0. K. 

Nucleic Acid-Protein Compounds. H. Steudel and E. 
Peiser (Z. physiol. Chem ., 1922,122, 298—306).—In order to eluci¬ 
date the structure of nucleoproteins, presumably salts of nucleic 
acid and protein, salts of this type have been prepared from clupein 
and guanylic acid, from clupein and yeast-nucleic acid, and from 
clupein and eosin, and their content in phosphorus and in nitrogen 
has been determined. W. 0. K. 

The Diastatic Action of Alhumoses and Amino-acids. 

W. Biedermann {Arch. Nierland. physiol ., 1922, 7, 151—156).— 
If blood-fibrin is heated with water in a sealed tube at 160—170°, 
the resulting solution after filtration shows a definite diastatic 
action on starch. This does not take place in the absence of 
oxygen or of sodium chloride. Certain amino-acids, for example, 
glycine and leucine, have a similar action, and with these, too, 
the presence of oxygen and of salt ions is necessary. W. O. K. 

Invertase. III. Richard Willstatter, Johanna Graser, 
and Richard Kuhn (Z. physiol . Chem., 1922, 123, 1 —78; cf. A., 
1921, i, 823; this vol., i, 598).—Preparations of autolysed yeast 
change with age in such a way that the invertase becomes practically 
completely precipitable by lead acetate. This, in combination 
with the methods previously used (loc. cit.) —particularly adsorp¬ 
tion with aluminium hydroxide and dialysis—gives a means of 
obtaining extremely active invertase preparations. The precipi¬ 
tation by lead acetate is affected also by other factors such as 
incidental substances present in the invertase solution, particularly 
phosphates. The phosphorous content of these very highly active 
invertase preparations is very low. 

The activity of invertase appears to be independent of the other 
compounds which accompany it, and also independent of the state 
of aggregation. Incidental impurities are, however, important in 
this respect, that the very pure preparations are much loss stable. 
They can be protected by the addition of, for example, calcium 
chloride or yeast-gum. 

Purified invertase has an optimum activity at P n 4*6. Experi¬ 
ments carried out on the kinetics of the reaction indicate that it is 
unimolecular. W. O. K. 

The Phosphorus Content of Purified Saccharase Prepar¬ 
ations. H. von Euler and 0. Svanberg (Arkiv Kem. min. 
Geol., 1922, 8, No. 12, 1—13).—By estimating the concentration 
of silver ions electrometrically, the dissociation constants of the 
silver salts of the following acids have been determined: cysteine, 
0*89x10“*; combined nucleic acid, 0*28 XlO“ 7 ; guanylic acid, 
4*2x10“®; inosic acid, 9*3 XlO" 5 ; adenylic acid, 1*85 Xl0“ 3 ; 
guanosine, lxlO" 4 ; adenosine, 5*0xl0“ 3 ; caffeine, 4*9XlO -2 ; 
guanine, about 10** 4 ; uric acid, about 10" 4 . These may be compared 
with the value of 0*87 X10"* obtained for a highly purified saccharase. 
It is probable that the presence in the saccharase molecule of 
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components of the nature of nuoieic acids may explain the poisoning 
of the enzyme by silver salts, as these acids have a strong affinity 
for silver ions. 

Purified saocharase solutions after exhaustive dialysis leave an 
ash which can be completely accounted for by the phosphoric acid 
present, indicating the absence of any corresponding metal as base. 

W. O. K. 

Enzyme Chemistry. Hans von Euler and Karl MyrbIok 
(Arkiv Kent . Min. Oeol ., 1922, 8, No. 17, 1—15).—By acting on a 
purified, saccharase solution with Bacillus macerans , or with the 
digestive enzyme from Helix pomatia , and then dialysing, the 
authors have obtained a preparation of only slightly diminished 
activity, but with a much smaller dry residue. The activity of the 
material left behind was therefore much increased. The enzyme 
from Aspergillus oryzee and also Taka diastase gave similar results. 

In presence of phenol, dextrose is more easily esterified by 
phosphate under the influence of yeast than is maltose. In the 
presence of toluene, the initial fermentation of dextrose and maltose 
is inhibited much more than that of saccharose. W. O. K. 

Reductases. I. Some Conditions of the Activity of Starch 
Reductase. I. A. Smorodincev (Z. physiol. Chem., 1922, 123, 
130—144).—Estimations made of the amount of nitrite produced 
from nitrate by an extract of potatoes in presence of acetaldehyde 
indicate an increase in the reaction with increase of the amount 
of ferment used, but not nearly so marked an increase with increas¬ 
ing amount of aldehyde. Neither formaldehyde nor vanillin is 
so efficient as acetaldehyde. With acetaldehyde, the reaction 
ceases after thirty to sixty minutes. Atmospheric oxygen does 
not appear to be harmful, and very dilute acid is favourable, 
although greater concentrations markedly retard the reaction. 

W. O. K. 

Synthesis of Aromatic Arsinic Acids. Heinrich Bart 
(Annalen, 1922, 429, 55—103).—The method of preparing aryl- 
arsinic acids by the interaction of aromatic diazonium solutions 
with acid or alkaline arsenite solutions, which has been widely 
used of recent years, was nevertheless originated by the author 
(D.R.-P. 250264). 

Details are given for the preparation of a number of arylarsinic 
acids certain of which are new : phenylarsinic acid, o-tolylarsinic 
acid, m-tolylarsinic acid, p-tolylarsinic acid, p-ethoxyphenylarsinic 
acid, p-acetylaminophenylarsinic acid, o-chlorophenylarsinic acid, 
needles, m. p. 181°, m-chlorophenylarsinic acid , m. p. 175°, p-ohloro- 
phenylarsinic acid, O-carboxyphenylarsinic acid, m-carboxyphenyl- 
arsinic acid , needles which lose water at 250°, p-caxboxyphenyl- 
arsinic acid, p-phenylenediarsinic acid, o-hydroxyphenylarsmic acid , 
m. p. 191°, p-hydroxyphenylarsinic acid, o-nitrophenylarsinic acid , 
needles, m. p. 233°, m-nitroph&nylamnic acid , needles, m. p. about 
200°, 'p-nitrophenylarsinic acid , m. p. above 300° (decomp.), op-di- 
nitrophenylarsinic acid, t$-nitro-2-hydroxyphenylar$inic add , decomp, 

vo u oxxu. i. 11 
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250°, o-nitro-p-hydroxyphenylarsinic acid , m. p. 228°, and m-nitro- 
p-hydroxyphenylarsinic acid. 

Diphenylardnic acid\ m. p. 178°, is obtained from benzene- 
diazonium chloride and phenylarsine oxide, p- Nitrophenylarsenious 
acid is obtained by reduction of p-nitrophenylarsinic acid; on 
treatment with a diazo-solution prepared from p-nitroaniline it 
yields di-p-nitrophenylarsinic acid , m. p. 278°. C. K. I. 

Synthesis of Aromatic Arsinic Acids by the Interaction 
of isoDiazo-compounds with the Arsenite-ion. Heinrich 
Bart ( Annalen , 1922, 429, 103—113).—The same end-product is 
obtained if in the general reaction referred to in the preceding 
abstract the diazonium solution is replaced by alkaline wfodiazotates. 
Details are given for the preparation by this method of the follow¬ 
ing substances: o-nitrophenylarsinic acid, m-nitrophenylarsinic 
acid, p-nitrophenylarsinic acid, phenylarsinic acid, o-carboxy- 
phenylarsinie acid, and p-carboxyphenylarsinic acid. C. K. 1. 

Two New Syntheses of mm'-Diammo-pp'-dihydroxyarseno- 
benzene (Salvarsan Base). Heinrich Bart ( Annalen , 1922, 
429,113—122).—The first synthesis consists in converting 3-amino-6- 
hydroxyazobenzene into l-hydroxy-3-benzeneszophenylarsinic acid 
(c*. preceding abstracts) which on reduction yields the required 
substance and two molecules of aniline. 

The starting point of the second synthesis is p-nitro-o-amino- 
phenol, which is condensed with ethyl chloroformate and the 
urethane , m. p. 208°, reduced to give p-amino-o-carbethoxyamino- 
phenol. The latter is readily converted into m-carbethoxyamino-j)- 
hydroxyphenylarsinic acid , m. p. 200°, which on reduction gives the 
urethane of the required base. C. K. I. 

The Colloidal Properties of Arsphenamine [Salvarsan] 
and Allied Products. George W. Raiziss and Joseph L. Gavron 
( J . Pharm. Expt. Ther ., 1922, 20, 163—179).—Experiments on the 
dialysis of 3 : 3'-diamino-4 : 4 / -dihydroxyarsenobenzene hydro¬ 
chloride (salvarsan) through a parchment membrane indicate that 
the solution in water is of a colloidal nature as it diffuses through 
the membrane but slightly, whilst in methyl-alcoholic solution it 
diffuses more readily. The disodium salt diffuses about four times 
as quickly as the hydrochloride. By dialysing silver sodium 
salvarsan, it is found that the arsenic diffuses to the extent of 
about 26% in thirty-six hours, whilst the silver remains completely 
behind. Similar results have been found with gold sodium sal¬ 
varsan. This is taken to indicate that in these compounds the 
silver or gold is probably in a colloidal form and not chemically 
combined with the arsenic organic compound. W. 0. K. 

The Sulphur Content of Arsphenamine [Salvarsan] and its 
Relation to the Mode of Synthesis and Toxicity. III. 

Walter G. Christiansen (J. Amer. Ghem. 8oc. f 1922, 44, 2334— 
2342; cf. A., 1921, i, 370; this vol., i, 186, 601; Faxgher and 
Pyman, T., 1920, 117, 370).—It is shown that in reducing 3-nitro- 
4-hydroxyphenylarsinic acid to salvarsan the formation of relatively 
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toxic products with a high sulphur content is not due to impurities 
in the commercial sodium hyposulphite. The salvarsan has© is 
fairly uniform in regard to toxicity and sulphur content irre¬ 
spective of the period of formation during the reduction. Amino- 
hydroxyarseno-compounds in general contain the fewest sulphur 
atoms when prepared from the amino-acids. Fixation of the 
hydroxyl hydrogen atom in the nitrohydroxyarsinic acids tends 
to make the hyposulphite reduction abnormal, and the products, 
when they can be isolated, contain more sulphur than analogous 
substances prepared without fixation of this hydrogen atom. The 
hydroxyl hydrogen ortho to the nitro-group seems to play an 
important role in the formation of arseno-compounds of the type 
under consideration. The sulphonic acid group found in certain 
samples of arsphenamine probably enters the ring by way of the 
nitrogen atom with the intermediate formation of a sulphamic 
acid. 

Compounds described are: S-nitroA-methoxyphenylarsinic acid ; 
S-nitroA-hydroxy-5-methylphenylarsinic acid ; 4 -methoxy-5-methyl- 

phenylarsinic acid and its 3-n^ro-derivative; 3-nitroA-carbomethoxy- 
phenylarsinic acid ; 3-nitroA : 6-dimethoxyphenylarsinic acid ; 3- 

acetylaminoA-methoxyphenylarsinic acid ; 3 : 3'-diamino A : 4t-di- 

metkoxyarsenobenzene dihydrochloride ; 3 : 3' -diamino A : 4/-dihydr¬ 

oxy-5 : 5'-dimethylarsenobenzene dihydrochloride ; and 3 : 3'-diamino- 
4 : 4' : 6 : 6 '-tetramethoxyarsenobenzene dihydrochloride. W. G. 

Aromatic Antimony Compounds. Hans Schmidt (Annalen, 
1922, 429, 123—152).—VI. New Reciprocal Interconversions of 
Mono-, Di -, and Tri-arylantimony Compounds .—The examples given 
in this paper show that it is possible to realise the reciprocal 
interconversion, in the sense of the formulae following, of mono-, 
di-, and tri-aryl derivatives of tervalent antimony. 

ArSbX 2 Ar 2 SbX_Ar 3 Sb 

p-Acclylaminophenyldichlorostibine hydrochloride , 
NHAc-C 6 H 4 -SbCl 2 ,HCl,H 2 0, 

is obtained as colourless crystals, sintering at 125°, by reducing 
p-acetylaminophenylantimonious acid with stannous chloride. It 
decomposes on keeping, but free p-acetylaminophenyldichlorostibine, 
which is obtained from it by rubbing with methyl alcohol, is quite 
stable, forming colourless crystals, m. p. 200°. This substance on 
treatment with ammonia yields p -acetylaminophenylstibinous oxide , 
NHAc*C 6 H 4 *Sb0,H 2 0, sinters at 180°, which on boiling with 
methyl alcohol is converted into tri-p-acetylaminophenylstibine . 
This crystallises from methyl alcohol as needles, with 0*5H 2 0, 
sintering at 205°, m. p. 270°, from acetone in an anhydrous form, 
m. p. 268°, and from aqueous acetone in a form containing (2/3)H a O, 
which sinters at 225°. On oxidation with hydrogen peroxide it 
yields tri-p-acetylaminophenystibine oxide hydrate , 
(NHAc-C 6 H 4 ) 3 Sb0,4H 2 0, 

m. p. 200°. 
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Tri -p-acetylaminotriphenylstibine, on treatment with methyl 
alcoholic hydrogen chloride, passes into di-p-acetylaminophenyU 
chlorostibine hydrochloride , m. p. 135°, which yields di-p-acetyl- 
aminophenylhydroxystibine , (NH Ac •C 6 H 4 )oSb*OH, 1 *5H 2 0, m. p. 
about 130°, on treatment with methyl-alcoholic sodium hydroxide. 
Any of these compounds on oxidation with hydrogen peroxide 
under appropriate conditions gives di-p-acetylaminophenylstibinic 
acid , (NHAc‘C 6 H 4 ) 2 Sb0*0H,3H 2 0, which sinters and turns brown 
at 235°. 

Diphenylacetoxystibine, needles, m. p. 132°. is produced from 
triphenylstibine when the latter is heated with methyl alcoholic 
hydrochloric acid and the product obtained after making alkaline 
is crystallised from acetic acid. Triphenylstibine diacetate, 
Ph 3 Sb(OAc) 2 , m. p. 215°, is formed when triphenylstibine is 
oxidised in acetone solution with hydrogen peroxide and the 
product treated with acetic acid. 

Derivatives of diphenvlhydroxystibine readily pass on treatment 
with such reagents as formic, acetic, and hydrochloric acids into* 
derivatives of phenyldihydroxystibine. 

VII. p -Amino-, p-Hydroxy -, andp-Ethoxy-phenylantimonious Acids. 
—p- Aminophenylstibinic acid, 31\H 2 *C 6 H 4 'Sb0(0H) 2 ,4H 2 0, is ob¬ 
tained by hydrolysis of p-acetylaminostibinic acid, and on treatment 
with hydrochloric acid gives p -aminophenyltetrachlorostibine hydro¬ 
chloride, NH 3 Cl'C 6 H 4 'SbCl 4 ,l-5H 2 0, m. p. 155° (decomp.). p-Hydr- 
oxyphenylstibinic acid , 30H*C 6 H 4 -Sb0(0H) 2 ,6H 2 0, is prepared fronru 
the amino-compound by the diazo-reaction, and gives a char¬ 
acteristic pyridine double salt, m. p. 176°. p - Ethoxyphenylstibinic 
acid , 30Et*C 6 H 4 *Sb0(0H) 2 ,2H 2 0, is obtained by the diazo-reaction 
from p-pheneticline; it forms a colourless powder which turns dark 
but does not melt at 270°. 

VIII. mm'- Diamino - pp' - dihydroxystibiobenzene .-m-Nitro- p- 

hydroxyphenylstibinic acid on reduction by stannous chloride 
gives m-amino-p-hydroxypkenyldichlorostibine hydrochloride, m. p. 
105—170°, which on further reduction with hypophosphite yields 
mm' -diamino-pp'-dihydroxystibiobenzene, 

OH-C c H 3 (NH 2 )-Sb:8b-C 6 H 3 (NHo)-OH. 

“ C. K. I. 

Organo-metallic Compounds. III. The Mechanism of 
the Wurtz-Fittig Synthesis. Hans Heinrich Schdubach and 
Eduard C. Goes (Ber., 1922, 55, [. B ], 2889—2902; cf. A., 1920, i, 
19).—The extension of the observations of the action of carbon 
monoxide on sodium alkyls (Schlubach, loc. cit.) to the Wurtz- 
Fittig synthesis leads the authors to the following general con¬ 
ception of the course of the latter change. The primary phase 
consists in the transformation of alkyl haloid into the corresponding 
radicle: R*Hal-fNa—^Rr+NaHal. In the second phase, the 
radicle may combine with sodium to yield the sodium alkyl, RNa, 
may become polymerised to the saturated hydrocarbon, K\R, or, 
if a hydrogen atom is readily displaced, may become transformed 
into R_h and R +H . In the third phase, the sodium alkyl 
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may react with alkyl haloid to give a saturated hydrocarbon, 
RNa+RHai— >R*R+NaHal, or the transformation to R_ H and 
R +h , may again occur. In the aliphatic series from ethyl 
upwards, the last is the main change. With methyl, on the 
other hand, this change is not observed, the main result being 
the union of the alkyl radicles with production of ethane. 
With increasing length of the aliphatic hydrocarbon chain, the 
transformation becomes less marked and the union of the radicles 


more pronounced, so that (with cetyl bromide, for example) good 
yields of saturated hydrocarbons are ultimately obtained. In the 
aromatic series, the formation of sodium aryls takes place smoothly; 
the slight reactivity of aromatically combined halogen makes the 
further production of compounds, R*R, difficult, whereas it is easy 
with aliphatic haloids. Complications of the reaction which are 
due to the solvent can also arise. Thus sodium ethyl reacts with 
diethyl ether to yield ethylene and ethane in accordance with the 
equation Et*OEt -f NaEt—NaOEt -fC 2 H 4 +C 2 H«. With benzene 
and its homologues, a reaction can also occur : R*Na+R'H=R*H + 
R'Na (cf. Schorigin, A., 1910, i, 547). 

The characteristic phenomena on which the hypothesis of the 
pre-existence of free radicles is based are found, not only with 
sodium alkyls, but also with many organometallic compounds. 
The reducing properties of the organometallic derivatives of zinc 
and magnesium are well known, and Spath (A., 1914, i, 1) has 
observed that the same anomalous products are obtained when 
alkyl haloids react with Grignard’s reagents and with sodium 
alkyls. It therefore appears probable that free radicles are also 
formed in this ease; Hess’s recent assumption of the existence of 
magnesium hydrogen haloids (A , 1921, i, 777) appears to be 


unnecessary. 

Blue products are invariably produced during the course of a 
Wurtz-Fittig synthesis. These have been considered by Schorigin 
(A., 1908, i, 866) to be entirely inorganic. With this view the 
authors concur, since examination of the product from benzyl 
chloride and sodium shows it to be discoloured sodium chloride. 


When bromobenzene is added gradually to sodium beneath dry 
benzene in an atmosphere of carbon monoxide, absorption of the gas 
begins after about two hours and is complete within about eight 
days. The products are benzoic acid, diphenyl, benzophenone, and 
triphenylcarbinol. Ethyl bromide, sodium, and carbon monoxide 
in the presence of ethyl ether give ethylene, diethyl ketone, and 
triethylearbinol. 

The hope of isolating the cetyl radicle has led the authors to 
study the action of sodium on cetyl bromide in the presence of a 
little ether; carbon monoxide is not absorbed during the change, 
and the crystals of metallic lustre which separate do not yield 
any organic substance when treated with water. At a somewhat 
higher temperature, dicetyl, m. p. 70*5°, is obtained in 88% yield. 

Definite evidence of the transitory existence of sodium alkyls 
in the Wurtz-Fittig synthesis is found in the observation that 
benzyl chloride a,nd sodium give an immediate wine-red coloration 
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(benzyl sodium in contrast to the other alkyl sodium compounds 
is red in colour) which gradually' passes to the customary dark 
blue. 

A mixture of equivalent quantities of ethyl bromide and bromo- 
benzene is converted by sodium in an atmosphere of carbon mon¬ 
oxide into benzoic acid, benzophenone, and triphenylcarbinol; it 
thus appears that under similar conditions sodium phenyl is pro¬ 
duced more readily than sodium ethyl, and that unchanged ethyl 
bromide reacts more readily than bromobenzene with sodium 
phenyl. In the main, the change occurs through the phases: 
PhBr+2Na—^PhNa+NaBr and PhNa+EtBr—> Ph*Et-f-NaBr. 

The tendency of the radicles to saturate their free valency is 
evidenced not only by polymerisation, but also by loss of hydrogen; 
as a general rule, a second radicle plays the part of acceptor (for 
example, 2C 2 H 6 —> C 2 H 4 +C 2 H 6 ), but this role may also be played 
by a readily oxidisable material. Thus sodium ethyl and benz- 
aldehyde, when heated in the presence of toluene, give ethylene, 
benzyl alcohol, and phenylethylcarbinol (cf. also Schorigin, A., 1908, 
i, 881). * H. W. 

The Preparation and Properties of Organic Stanno- and 
Stanni-chlorides. V. The Salts of certain Special Bases. 

J. G. F. Druce ( Chern . News , 1922, 125, 265—267; cf. this vol., 
i, 639).— Hydroxylamine stannichloride , (NH 2 *OH) 2 ,H 2 SnCL, forms 
a microcrystalline deposit from dilute hydrochloric acid, soluble in 
cold water, but hydrolysed in the hot. 5-Aminoqvinoline stanno - 
chloride , C 9 H 8 N 2 ,H 2 SnCl 4 , forms pale yellow prisms, m. p. 160°; 
5-aminoquinoline stannichloride , C 9 H 8 N 2 ,H 2 SnCl 6 , forms orange 
crystals, m. p. 242°; these give cloudy solutions in water. 0-Amino- 
2-rnethylqvinoline slannochloride , C 10 H 10 N 2 ,H 2 SnCl 4 , forms felted 
masses of deliquescent, white crystals giving a clear solution in 
cold water; it decomposes at 180°. 6-Amino-2-methylquinoline 
stannichloride , C 10 H 10 N 2 ,H 2 SnCl fi , forms nacreous plates, m. p. 224— 
228° (decomp.), soluble in cold water to a clear solution which 
slowly deposits hydrated stannic oxide, iso Quinoline stanni¬ 
chloride :, (C 9 H 7 N) 2 ,H 2 SnCl 6 , forms almost colourless, prismatic 
crystals, ra. p. 265°, soluble in cold but hydrolysed by hot water. 

E. H. R. 


Physiological Chemistry. 


Influence of Hydrogen Sulphide on Respiration. H. W. 

Haggard and Y. Henderson {Amer. J. Physiol ., 1922, 61, 289— 
297).—An atmosphere containing 0-05% of hydrogen sulphide 
causes the death, from lung oedema, of dogs only after many hours’ 
continued breathing, whereas a concentration of 0*1% causes 
death in fifteen to twenty minutes. Estimations of the carbon 
dioxide and oxygen content of the blood and its carbon dioxide 
combining power indicate that hydrogen sulphide in sufficient 
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amount stimulates the respiration through an action on the vagi. 
As a result, carbon dioxide is removed from the blood and the 
hydrogen-ion concentration of the blood lowered until alkalosis 
of sufficient degree is produced, when the stimulating action of the 
hydrogen sulphide is counteracted and an apncea follows, before 
and during which the hydrogen sulphide of the blood is oxidised. 
Small amounts of hydrogen sulphide are generally without per¬ 
ceptible effect on the respiratory centre, whereas larger amounts 
paralyse respiration. Chemical Abstracts. 

Relation between Changes of Temperature and Consump¬ 
tion of Oxygen by Cold-blooded Animals. M. N. J. Dirken 
(Arch. Nierland. physiol ., 1922, 7, 126—131).—Measurements of 
the oxygen consumption of cockroaches (Periplanela americana) 
show an increase with rise of temperature, the temperature coefficient 
being 4-3 between 10° and 20° and 1-7 between 20° and 30°. 

W. O. K. 

Gas and Electrolyte Equilibria in Blood. I. Technique 
for Collection and Analysis of Blood, and for its Saturation 
with Gas Mixtures of Known Composition. J. H. Austin, 
G. E. Cullen, A. B. Hastings, F. C. McLean, J. P. Peters, and 
D. D. Van Slyke (J. Biol . Chem ., 1922, 54, 121—147).—The 
authors describe a technique for the preliminary treatment of 
blood by means of which it is hoped, in conjunction with analytical 
methods previously described (V^an Slyke and Stadie, this vol., 
ii, 78), to obtain accurate quantitative data concerning the various 
reactions involved (cf. Henderson, A., 1921, i, 473) in the respiratory 
changes in blood. The main features of the technique are two 
methods for saturating the blood with gas mixtures whereby 
changes in the gaseous equilibrium, due to the changes in pressure 
and temperature which result when the tonometer is removed from 
the bath, may be avoided. In the first method, the tonometer 
consists of two chambers connected by means of a rubber tube. 
When saturation is complete, the blood is run into the smaller 
chamber, the rubber connexion is closed at two points by means 
of clamps, and the chambers are then separated by cutting the 
rubber at a point between the two clamps. Before removing the 
smaller chamber from the bath, the gases are displaced from it by 
mercury from a levelling bulb. In the second method, analysis 
of the gas phase is avoided by calculating the amount of carbon 
dioxide and oxygen taken from it by the blood during saturation. 
The whole technique, from the drawing of the blood to the analysis 
of the blood gases, is described in detail in the original, and a 
diagram is provided illustrating the apparatus employed. Equations 
necessary for the calculations involved are also developed. E. S. 

Gas and Electrolyte Equilibria in Blood. II. The 
Reversibility of the Ejects of Changes in Carbon Dioxide and 
Oxygen Tensions on the Carbon Dioxide Content of De- 
fibrinated Horse Blood. John P. Peters, Glenn E. Cullen, 
and J. Harold Austin (J. Biol . Chem ., 1922, 54, 149—152).— No 
irreversible changes in the carbon dioxide capacity of defibrinated 

it* 2 
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horse blood are produced by reducing the carbon dioxide or oxygen 
tension to 15 mm. The reduction of the carbon dioxide capacity 
of dog’s blood by similar treatment is probably due, as Evans 
(this vol., i, 890) suggests, to the formation of acid, which occurs 
rapidly in dog’s blood. E. S. 

Calcium in the Blood. P. van Paassen {Nederland. Tijdschr. 
Qeneeskunde , 1921, 65, ii, 1162—1171).—The concentration of the 
calcium-ions, on which the effect of the calcium content of the 
blood depends, in serum is given by the expression K[tL h ]/[HC0 3 “] 
where K=350. Thus, when the concentration of the hydrogen-ions 
is constant in the blood, a change in the concentration of calcium 
ions can be brought about only by increasing or decreasing the 
concentration of the hydrogen carbonate-ions. 

Chemical Abstracts. 

The Blood-sugar Content of Capillary Blood as Compared 
with that of Venous Blood. Isaac Neuwirth and I. S. Kleiner 
(J. Lab. Clin . Med., 1922, 7, 495—497).—In twenty individuals 
the capillary blood sugar was found to parallel the venous blood 
sugar. The average of all twenty capillary figures for blood-sugar 
is 0-136% as against 0-130% for the venous. The slight difference 
in this sense would be expected. The blood-sugar estimations 
were made by the Kleiner micro-method. 

Chemical Abstracts. 

Blood-sugar. A. Stasiak (Z. physiol. Ghent., 1922, 123, 
104—115).—Dog's blood shows an increase of its sugar content if 
it be boiled with 2% hydrochloric acid before precipitating the 
proteins with colloidal ferric hydroxide. Blood does not contain 
maltose. The bound sugar probably exists as a polysaccharide. 
If mercuric chloride is used to precipitate the proteins, no marked 
increase of reducing power is caused by hydrolysis. W. O. K. 

Exchange of Chlorine between the Red Blood Corpuscle 
and the surrounding Solution. I. The Influence of Nar¬ 
cotics on the Exchange of Chlorine. R. Siebeck [in part with 
D. Hackmack] {Arch. expt. Path. Pharm., 1922, 95, 93—103).— 
Urethane increases the permeability of the red blood-cells to 
chlorine-ions, and its action is parallel to its effect in inhibiting 
the oxidation processes in the cell. For example, both effects arc 
reversible on removal of the urethane. Similar results are obtained 
by the use of other narcotics such as methyl, ethyl, propyl, w-butyl, 
and amyl alcohols, diethylurea, and phenylurea. W. O. K. 

Coagulation of the Blood. II. Thrombin and Anti¬ 
thrombins. John William Pickering and James Arthur 
Hewitt (Biochem. J., 1922, 16, 587—598; cf. this vol., i, 393).— 
The failure of the blood to coagulate after the injection of thrombin 
is not due to the secretion by the liver of an excess of antithrombin* 
The antithrombin obtained from liver is a post-mortem product. 
Yeast and hydrolysed edestin are also capable of yielding a similar 
principle which is a product resulting from the hydrolysis of pro- 
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tein. The addition of thrombin to blood in the state of a reversible 
gel causes immediate coagulation. Thrombin seems to be the 
accelerator rather than the initiator of coagulation. S. S. Z. 

The Carbamino-reaction of the Blood-proteins and their 
Alleged Importance in the Transport of Carbon Dioxide 
by the Blood. Camillo Ausenda ( Biochem. Z., 1922, 132, 
188—196). —From experiments on blood, serum, ascites-fluid, and 
pleural exudate, the author finds no evidence that Siegfried’s 
alleged “ carbamino-acids ” play any part in the transport of 
carbon dioxide. If these fluids be saturated with carbon dioxide 
in the presence of milk of lime, or sodium carbonate or hydroxide 
and the proteins then precipitated by ammonium sulphate or 
obtained free from simple constituents by dialysis, there is no 
greater quantity of carbon dioxide fixed by the protein than in the 
normal physiological state of the blood. H. K. 

Colloidal Equilibrium of Blood Serum. Roger Fischer 
(Compt. rend. Soc. Biol ., 1922, 87, 124—126).—Experiments were 
carried out on serum, and on the isolated proteins from serum 
and from egg, in order to determine whether or not there is a 
physical equilibrium between the albumin and globulin in the 
blood, the coagulation either by alcohol or by heat being examined 
in the presence of a 0*2% solution of gelatin. The globulin, like 
the whole serum, is found to be stabilised whilst the albumin 
becomes less stable. The globulin acts as a stabiliser for the 
serum-albumin, and this relationship is found to be general. The 
most stable ratio (50 parts of globulin to 100 parts of albumin) 
closely approaches that of the two proteins in the blood. 

Chemical Abstracts. 

The Separation of the Globulins of Horse’s Serum. M. 

Vila (Compt. rend., 1922, 175, 728—731; cf. Piettre and Vila, 
this vol., i, 63).—The globulins in the serum may be fractionated 
into three groups by addition of A/100-hydrochloric acid and 
subsequent treatment of the precipitate with acetone. The fraction 
so obtained contains globulin which is insoluble in acid under the 
conditions specified by the author. Another fraction separates on 
elimination of the added acid. The third fraction remains in 
solution : it has the character of serum-albumin. H. J. E. 

Cholesterol Content of Blood-serum. Hermann Strauss 
and Wolfgang Schubardt ( Zentr . inn. Med., 1922, 43, 425—432; 
from Chcm. Zentr., 1922, iii, 582),— Data are given for the cholesterol 
content of pathological blood-sera. From a consideration of fat 
exchange, it would appear that necrobiotic processes play a part in 
the changes in cholesterol content of sera. G. W. R. 

Human Mixed Saliva. I. Determination of the Hydrogen- 
ion Concentration of Human Mixed Saliva. II. Variations 
in the Hydrogen-ion Concentration. Henry E. Starr (J. 
Biol . Chem., 1922, 54, 43—54, 55—64). — I. The saliva is collected 
under oil to prevent loss of carbon dioxide. A portion (1 c.c.) is 
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diluted with freshly-boiled distilled water (9 c.o.) and the P H 
estimated colorimetrically, using bromo-thymol blue (1 c.c. of a 
0*01% solution) as indicator. 

II. Using this method, the P H values of 610 specimens of human 
mixed saliva were found to vary between 5*75 and 7*05, 86% of 
the specimens giving values between 6*35 and 6*80. The hydrogen- 
ion concentration of saliva varies directly with the alveolar carbon 
dioxide, increases after a meal and during exercise, and decreases 
as a result of voluntary deep breathing in the open air or of 
emotional excitement. Ingestion of large doses of sodium hydrogen 
carbonate decreases the salivary P u and increases the urinary P u . 

E. S. 

Metabolism of Inorganic Salts. I. The Inorganic-ion 
Balance of the Blood in Parathyroid Tetany. Erwin G. 
Gross and Frank P. Underhill (J. Biol. Chem ., 1922, 54, 105— 
120).—The blood of dogs with parathyroid tetany showed a low 
calcium and a high potassium content; the values for other in¬ 
organic ions were approximately normal. Tetany is thus allied 
to a disturbance in the ratio of potassium to calcium and conse¬ 
quently of total univalent to total bivalent ions. E. S. 

The Metabolism of Calcium. R. Rosemann (Arch. Nderland. 
physiol 1922, 7, 358—361).—The consumption of large quantities 
of flesh increases the excretion of calcium. A low body content of 
calcium increases the readiness to hay-fever, the administration 
of calcium chloride acting beneficially. With increased calcium 
in the diet there results a retention of potassium, presumably to 
be explained' by the antagonistic physiological action of calcium 
and potassium, and also an increased output of sodium. 

W. 0. K. 

Some Induced Reactions and their Analogues in the 
Animal Body. N. N. Mittra and N. R. Diiar (Z. anorg. Chem., 
1922, 122, 146—150).—The authors point out that many substances 
—proteins, carbohydrates, fats, etc.—which undergo oxidation in 
the animal body are under ordinary conditions stable in the presence 
of oxygen. The oxidation of these substances is readily induced 
by ferrous hydroxide, and it is argued that the iron of the blood 
induces the oxidation in the body. In the case of oxidation, the 
authors find that only easily oxidisable substances can act as 
negative catalysts; this is supported by several examples. 

W. T. 

The Gonads of Rhizoatoma Cuvieri . Felix Haurowitz 
(Z. physiol. Chem., 1922, 122, 145—159; cf. A., 1921, i, 206).— 
The gonads, after being freed from fat, were extracted with alcohol 
and with water, and in these extracts and in the residue the following 
substances were found on examination: potassium, sodium, 
magnesium, calcium, iron, chlorine, sulphate and phosphate, taur¬ 
ine, a- and p-cresolsulphonic acids, trimethylamine, betaine, choline, 
and various peptides and proteins containing alanine, tyrosine, 
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glutamic acid, arginine, phenylalanine, cystine, lysine, proline, 
and leucine. W. 0. K. 

Influence of the Dextrose Concentration and of the 
Alkalinity on Glycolysis in Vitro. P, Mauriac and L. Ser¬ 
vants ( Compt . rend . Soc. Biol ., 1922, 87, 200—201).—Experi¬ 
ments with blood and with various organs (lung, testes) show that 
the amount of dextrose that is destroyed under standard experi¬ 
mental conditions bears a close relation to the initial dextrose 
content of the solution. The glycolysis is not always proportional 
to the quantity of sugar. The curve of the percentage loss of 
sugar gives the optimum point at a concentration of dextrose of 
about 0*3%. Similarly, the glycolysis is dependent on the reaction 
of the medium, a P H of 7*8 being the optimum. This reaction 
corresponds with that which has also been shown to be most favour¬ 
able to the consumption by the heart of sugar from the artificial 
circulating fluid. Chemical Abstracts. 

The Evolution of Oxidative Enzymes. G. Marinesco 
(Compt. rend. Soc. Biol ., 1922, 87, 31—34).—The author studied 
the oxydase reaction of various tissues, especially the nerve-tissue, 
in human embryos of different age and concludes that there is a 
double mechanism of respiration in the cell: (1) The iron plays 
the role of a catalyst and is present in the nucleus where there are 
no oxydases, and (2) the oxydase granules found in abundance in 
the cell are identified as mitochondria. Chemical Abstracts. 

Rdle of Hydrogen and Hydroxyl-ion Diffusion in Nerve 
and Muscle Action. Elliot Q. Adams (J. Physical Chem., 1922, 
26, 639—649).—A theoretical paper in which calculations have 
been made based on the assumptions that nerve and muscle action 
depend on an autocatalytic conversion of dextrose or galactose 
into lactic acid, kept in check by diffusion, and that the significant 
factors in the initiation of a response are the autocatalytic reaction 
and the diffusion of hydrogen and hydroxyl ions. In plasma, the 
reaction of which is that of normal blood, [H*] 0-45 x 10~ 7 , 
P H 7*35, and X H —0*55 where X ]{ is the hydrogen-ion potential 
relative to pure water at 37°, the reaction within the excitable 
nerve or muscle fibre is calculated to lie between [H*] 0*51 X10” 7 , 
P H 7*29, Xh— 0*49, and [H*] 1*03 xl0~ 7 , P H 6*99, X„-019. For 
effective stimulation, the reaction must be acidified locally 
within the fibre to a critical value which depends on the concen¬ 
tration of enzyme (lactacidase) present in the fibre, and must be 
more acid than the last-named figure [H # ]> l*03x 10” 7 , P H >6*99, 
X H >—0*19. It is calculated that a plasma reaction of P H 6*92, 
[H*] 1*20 x 10~ 7 , Xn— 0*12 will abolish the response of nerve 
or muscle. This is in agreement with the observation of Van 
Slyke that the most acid reaction during life (in deep coma) is 
P H 6*95, [H # ] 1*12 X 10~ 7 , Xh-015. J. F. S. 

Production of Acetoacetic Acid from Urocanic Acid in 
the Surviving Liver. M. Konishi (Z. physiol . Chem., 1922, 
122, 237—240).—On transfusing the liver of a dog with urocanip 
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add or with glyoxalinelactic acid, a small amount of acetoacetic 
acid is formed; the amount is rather more than after transfusion 
with histidine. W. 0. K. 

The Proteolytic Enzymes of the Kidneys. 8. G. Hedjn 
(Z. physiol. Chem ., 1922, 122, 307—317).—The kidneys of horses 
contain an enzyme attacking peptone with an optimum P H of 7*8, 
and an enzyme attacking casein in acid solution. Preliminary 
treatment of the kidneys with acid increases the action of the 
enzymes, due apparently to the fact that the enzymes are gradually 
destroyed at approximate neutrality. W. 0. K. 

A New Constituent of the Thyroid. Ubaldo Sammartino 
(Biochem. Z. 9 1922, 132, 293—294).—Freshly and finely divided 
thyroids (400 grams) were extracted with hot dilute acetic acid, 
and the solution concentrated and precipitated with basic lead 
acetate. The lead-free filtrate was concentrated and precipitated 
with alcohol. The filtrate from this gave potassium picrate, and 
then a red picrate unmelted at 300°, and a picrate, m. p. 255—295°. 
After removal of picric acid from the mother-liquors, addition of 
alcohol precipitated a crystalline substance, m. p. 225—228°, 
which contained calcium, nitrogen, carbon, and a large proportion 
of oxygen. H. K. 

The Influence of the Thyroid on Creatine-Creatinine 
Metabolism. Paul Schenk (Arch. expt. Path. Pharm. y 1922, 
95, 45—63).—In thyroidectomised rabbits, the blood creatinine is 
not markedly decreased, but the excretion of preformed creatinine 
in the urine shows a marked diminution. A marked increase then 
takes place on administration of thyroid extract. W. 0. K. 

Mechanism of the Contraction of Striated Muscle pro¬ 
duced by Poisons. V. The Action of Specific Muscle 
Poisons on Lifeless Colloids. Otto Riesser and S. M. Neu- 
schlosz (Arch. expt. Path. Pharm ., 1922, 94, 190 — 221).—Character¬ 
istic changes in the viscosity of a gelatin solution are produced by 
addition of muscle poisons such as veratrine, strophanthin, digit¬ 
alin, quinine, caffeine, nicotine, and novocaine, but not by poisons 
(morphine, codeine, atropine, acetylcholine) which have no typical 
action on muscle. Where the physiological actions of the poisons 
are similar, as, for example, in the cases of strophanthin and digit¬ 
alin, the influence on the viscosity is also similar; in other cases 
it is dissimilar. The physiological antagonism between veratrine 
and novocaine and veratrine and atropine is paralleled by an an¬ 
tagonistic influence on the viscosity of gelatin solutions; the 
mechanism of the antagonism is, however, different in the two 
cases. It is concluded that the action of muscle poisons is due to 
the changes which they produce in the colloids of the muscles. 

E. S. 

Tension and Extensibility of Muscle during Contraction 
by Acids or Chemical Means. F. VerzAr, J. B6gel, and W. 
SzAnyi (Biochem. Z., 1922, 132, 64 — 81). —The tension developed 
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in an acid solution of P H less than 3 is less than that in normal 
contraction of muscle, whilst aqueous solutions of chloroform, 
ethyl and methyl alcohols, glycerol, aniline, and ammonia produce 
considerable tension. The extensibility of muscle is increased by 
acid over that of normal muscle and the above-named reagents 
diminish it. The results support von Fiirth’s theory of muscle 
contraction. FI. K. 

The Replaceability of Potassium by Uranium in Cross- 
striped Muscle. F. Verzar and W. Szanyj (Biochem. Z ., 1022, 
132, 53—63).- -The uartorius muscle of the frog, immersed in 
sodium chloride solution, exhibits fibrillary movements which are 
inhibited by equimolecular quantities of potassium or uranium 
salts. The action is reversible in both cases, but only so in the 
case of uranium if long contact is avoided. Emanation is without 
action on the fibrillary movements. If the movements be in¬ 
hibited by potassium or uranium, then addition of the other restores 
the movements to some extent. H. K. 

The Materials Extracted from Muscles. XXI. The 
Organic Bases of the Flesh of Swine. I. A. Smorodincev 
(Z. physiol. Chem., 1922, 123, 116—129).—Using more than 2 kilos, 
of pig’s flesh, the following approximate figures are found for the 
content in organic bases : creatine, 0*228%; purines, 0*086%; 
camosine, 0*289% ; methylguanidine, 0*032% ; carnitine, 0*032%. 
As compared with other animals investigated, it is particularly 
rich in creatine and camosine. W. O. K. 

The Action of Digitalis, Calcium, and Barium on Strips 
of Heart Muscle (L6we) and the Antagonistic Influence of 
Cocaine, Magnesium, and Potassium. Martin Brann (Arch, 
expt. Path. Pharm.y 1922, 94, 222—234).—Contrary to Lowe’s 
statement, digitalin produces contractions in strips of ventricle 
free from ganglia, an action which is antagonised by cocaine and 
potassium chloride. Calcium chloride, which resembles digitalin 
in its action, is similarly antagonised by cocaine, magnesium 
chloride, and potassium chloride. The two last substances, but 
not cocaine, also antagonise the tonic action of barium chloride. 

E. S. 

Potassium-Calcium Equilibrium in Animal Systems. 

H. Zwaardemaker (Biochem. Z. y 1922, 132, 95—102).—A dis¬ 
cussion of this subject with reference to replacement of potassium 
by uranium and thorium in Ringer’s solution. H. K. 

Decarboxylation. K. Spiro (Arch. Neerland. physiol ., 192 2, 
7, 227—233).—A general review of the place of decarboxylation in 
biochemical phenomena. W. 0. K. 

The Non-protein Nitrogen in Goat’s Milk. William 
Taylor (Biochem. J. y 1922, 16, 611—612).—There was found a 
correlation in a lactating goat between the output of nitrogen in 
the urine and the percentage of non-protein nitrogen in the milk. 
Both seem to be determined by the amount of protein in the food. 

8. S. Z. 



i. 1214 


ABSTRACTS OF CHEMICAL PAPERS. 


The Excretion by the Gastric Mucous Membrane and the 
Salivary Glands of Alkaloids Administered Subcutaneously, 
Karl Jakob Huber (Arch, expt . Path. Pharm., 1922, 94, 327 — 
351). —The literature on the excretion of alkaloids after adminis¬ 
tration to animals is reviewed. In experiments described, various 
alkaloids were injected subcutaneously in dogs. Atropine and 
eserine were excreted neither in the stomach nor in the saliva; 
arecoline was detected in the saliva, but not in the stomach; 
papaverine and veratrine, on the other hand, appeared in the 
stomach. E. S. 

Permeability of the Intestine to Sucrose. Pierre Woringer 
(Compt. rend. Soc. Biol. , 1922, 86, 1093—1095). —When either 
mono- or di-saccharides are ingested in quantities exceeding the 
assimilative capacity of the organism, the excess is eliminated 
through the urine. In this case the disaccharides must first undergo 
cleavage into two monosaccharide molecules. The disaccharide, 
however, also appears in the urine as such and can be demonstrated 
by the change in the reducing power of the urine following acid 
hydrolysis. In this way the author shows that, both in dogs and 
in babies, a fixed amount of disaceharide (on the average 1*56% 
and 1*58% respectively) appears in the urine and this is independent 
of the actual amount of sucrose fed or the body weight of the 
organism. This is thought to demonstrate direct permeability of 
the intestinal mucosa to sucrose. Chemical Abstracts. 

Application of the Methods of Correlation to the Study of 
the Urine. Charles Powell White (Lancet, 1922, [I], 202, 
369—371). —An attempt to determine the manner in which the 
various radicles in urine are associated in solution by an examin¬ 
ation of the correlation coefficients derived from existing series of 
analyses of the urine of cancerous persons. As preliminary con¬ 
clusions evolved from this statistical inquiry, it is suggested that 
(a) sodium, potassium, and chlorine are excreted in association 
with the water and hence through the glomeruli; urea, uric acid, 
and sulphate are excreted independently of the water and therefore 
presumably through the tubules; phosphate, magnesium, and cal¬ 
cium may be excreted by both channels; (6) the association of 
urea with sulphuric and phosphoric acids demands further investi¬ 
gation; (c) uric acid may be excreted as calcium and potassium 
urates, but not as sodium urate; (d) potassium is excreted chiefly 
as chloride; (e) sodium is excreted as chloride, phosphate, and 
sulphate; (/) calcium and magnesium are excreted chiefly as 
chlorides, phosphates, and sulphates; (g) there are no indications 
of the excretion of alkali salts of ethereal sulphuric acids. 

A. A. E. 

The Relation between the True Reaction of the Urine and 
the Alveolar Tension of Carbon Dioxide. Gustav Endres 
(Biochem. Z., 1922, 132, 220 — 241). —Parallel observations have 
been made on the P H of the urine by a colorimetric method and 
the alveolar tension of carbon dioxide. After a meal, both corves 



PHYSIOLOGICAL CHBMISTBY. 


i. 1215 


show a similar tendency, the P H curve rising to a maximum after 
two or three hours and the alveolar tension of carbon dioxide 
rising to a maximum. The form of the curves also depends on 
the diet, flesh diet giving steeper curves than carbohydrate diet. 
It is very probable that the hydrochloric acid secretion of the 
stomach is largely responsible for these variations. Drugs, sleep, 
muscular activity, and bleeding have their effects traceable in the 
curves. H. K. 

Some New Observations on the Relation between the True 
Sugar Content of Urine and the Sugar Content of Blood. 

D. G. Cohen Tervaert (Arch. Nderland. physiol ., 1922, 7, 352— 
354).—There does not seem to be any direct quantitative relation 
between the sugar content of the urine and that of the blood, 
following the consumption of quantities of dextrose. W. 0. K. 

Organic Acids in Urine. R. Goiffon and F. Nepveux 
(Compt. rend. Soc. Biol ., 1922, 86, 1132—1133; from Chem. Zentr. y 
1922, iv, 409).—Using the method of Van Slyke and Palmer (A., 
1920, i, 459), the authors found in cases of acetonuria increase in 
total organic acids and in p-hydroxybutyric acid in the urine. 
Sufficient agreement was not obtained for these acids to be regarded 
as the sole factor in acetonuria. The organic acid content is inde¬ 
pendent of the acidity. Sodium hydrogen carbonate renders the 
Urine alkaline without diminution in the organic acid content. 

G. W. R. 

Blood in Impaired Cell Respiration. Cause of Avian 
Beri-beri. Alfred Fleisch (Arch. expt. Path. Pharm., 1922, 
95, 17—35).—Pigeons suffering from avian beri-beri show a de¬ 
crease in the difference of the arterial and venous tensions of carbon 
dioxide, and also a similar decrease with regard to oxygen. A 
similar effect is found in pigeons suffering from cyanide poisoning. 
These results are taken to support Hess’s view that the essential 
change in avian beri-beri is a decrease in the rate of cell oxidations 
(cf. this vol., i, 399). W. O. K. 

Diabetes, p-Hydroxybutyric Acid, and Lsevulose. A. 

Desgrez, H. Bierry, and F. Rathery (Compt. rend ., 1922, 175, 
536—539).—Different sugars are not interchangeable in a diabetic 
ration; their molecular structures affect to a considerable extent 
the results of assimilation. The authors consider that it is necessary 
to deal with the specific results to be obtained from each sugar. 
The ingestion of laevulose furnishes a remedy for certain irregularities 
of metabolism; in cases of diabetes, it provides a means of pre¬ 
venting or reducing the elimination of p-hydroxybutyric acid. 
When the carbohydrate tolerance of a diabetic patient has been 
determined, it is sufficient to administer lsevulose associated with 
phosphates and with vitamin-# to the ascertained limit. 

H. J. E. 

Examination of the Pentose in a New Case of Pentosuria, 

A. N. Wrzesnevski (Biochem . Z 1922, 132, 135 — 137). — The 
pentose excreted in a case of pentosuria in a female was identified 
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as r-arabinose, by means of its diphenylhydrazone and its phenyl- 
osazone. H, K, 

The Chemical Nature of Toxins and Antitoxins. E. 
Salkowski ( Biochem . Z., 1922, 132, 84—88).—The author recalls 
some unpublished experiments made by himself in 1896 on the 
preparation of diphtheria antitoxin free from protein. The diph¬ 
theria antitoxin serum was saturated with sodium chloride, treated 
with two volumes of saturated sodium chloride solution, and tri¬ 
chloroacetic acid added so long as there was a precipitate. The 
protein precipitate carried the antitoxin down with it. The product 
is filtered off and triturated with water which dissolves the anti¬ 
toxin. The solution is free or practically so from protein. The 
same procedure has been employed by Blumenthal (Z. klin. Med., 
1890, 30) for the preparation of protein-free toxin from the spinal 
marrow of a case of tetanus. H. K. 

Influence of the Sodium-ion in the Production of Tetany. 

Frederick F. Tisdall (J. Biol Chem ., 1922, 54, 35—41).— 
Disodium phosphate, injected intravenously into four dogs, pro¬ 
duced a condition resembling active tetany in one case and an 
incipient tetany in the remainder; phosphoric acid, on the other 
hand, produced no marked effect. Analyses of the inorganic 
constituents of the blood indicate that the important factor in 
the production of tetany is a disturbance of the sodium-calcium 
ratio. In the case of gastric tetany, however, increase in the 
bicarbonate ion is apparently responsible. E. S. 

The Behaviour of Phenyl-lactic Acid in the Animal 
Organism. I. Y. Kotake and Y. Mori ( Z. physiol. Chem., 
1922, 122, 176—185).—After cZZ-phenyl-lactic acid has been ad¬ 
ministered to dogs, rabbits, or monkeys, their urine contains the 
<Z-acid, along with the inactive isomeride. With man, on the other 
hand, the Z-acid is present in excess in the urine afte^ administering 
<ZZ-phenyl-lactic acid. W. 0. K. 

The Behaviour of Phenyl-lactic Acid in the Animal 
Organism. II. Y. Mori (Z. physiol. Chem., 1922, 122, 186— 
190).—The resolution of phenyl-lactic acid by means of the 
strychnine salt is described, and the following rotations were 
found : d -phenyl-lactic acid, m. p. 124°, [a]^ +20 92°, 1 -phenyl- 
lactic acid , m. p. 124°, [a] 0 —19-86°. After d-phenyl-lactic acid 
is administered to man, phenylpyruvic acid is found in the urine 
along with unchanged material. If the Z-acid be administered, 
smaller amounts of phenylpyruvic acid are found. With dogs, 
only very small amounts of phenylpyruvic acid are formed from 
either acid. W. 0. K. 

The Behaviour of Phenylpyruvic Acid in the Animal 
Organism. Y. Kotake and Y. Mori (Z. physiol. Chem., 1922, 
122, 191—194).—Both in men and in dogs, phenylpyruvic acid 
is reduced to Z-phenyl-lactic acid, this being found in the urine. 

W. 0. K. 
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The Behaviour of Phenylalanine in the Animal Organism. 

Y. Kotake, Y. Masai, and Y. Moki (Z. physiol. Chem., 1922,122, 
196—200).—After the administration of (//-phenylalanine to rabbits, 
phenylpyruvic acid, hydroxyphenylpyruvic acid, and Z-hydroxv- 
pbenyl-lactic acid, along with d-phenylalanine, are found in the 
urine, d-, and dZ-Phenylalanines can all be oxidised by the 
animal organism to phenylpyruvic acid. W. O. K. 

The Excretion of Hydroxyphenyl-lactic Acid after Ad¬ 
ministration of Tyrosine to Rabbits. Y. Kotake and M. 
Okagawa (Z. physiol. Chem., 1922, 122, 201—205).—Only very 
small quantities of hydroxyphenyl-lactic acid are found along with 
much larger amounts of hydroxyphenylpyruvic acid in the urine 
of rabbits after administration of Z- or (//-tyrosine. No evidence 
could be obtained that hydroxyphenyl-lactic acid can be converted 
into hydroxyphenylpyruvic acid. W. O. K. 

The Asymmetrical Reduction of Ketonic Acids to the 
Corresponding Alcohols in Organs. Y. Mori and T. Kanai 
(Z. physiol. Chem., 1922, 122, 206—210).—Phenylpyruvic acid and 
hydroxyphenylpyruvic acid are reduced by the liver, kidney, and 
spleen to /-phenyl-lactic acid and /-hydroxyphenyl-lactic acid. 

The Behaviour of Amino-acids in Vitally Stained Animals. 

I and II. Y. Kotake, Y. Masai, and Y. Mori (Z. physiol. Chem., 
1922, 122, 211—219, 220—224).—If phenylalanine or tyrosine be 
administered to a rabbit which has been vitally stained by the 
injection of an alkaline carmine solution, there is less phenyl¬ 
pyruvic acid or hydroxyphenylpyruvic acid in the urine than in 
the absence of the staining. Vital staining, therefore, appears to 
inhibit the oxidative deamination of amino-acids. It also inhibits 
the oxidation of phenylalanine to tyrosine as shown by transfusion 
experiments on the liver after death. On the other hand, the 
production of acetoacetic acid from phenylalanine is not interfered 
with. W. O. K. 

Comparative Researches on the Production of Aceto¬ 
acetic Acid from d- and /-Phenyl-lactic Acids and from <f- 
and {-Hydroxyphenyl-lactic Acid in the Surviving Liver. 

Y. Mori ( Z , physiol. Chem., 1922, 122, 225—229).—dZ-Hydroxy- 
phenyl-lactic acid has been resolved through its morphine salt, 
and the following constants have been found : d-hydroxyphenyL 
lactic acid, [a]^ + 18*87°; \-hydroxyphenyl-lactic acid , [a] D — 18*92°. 
On transfusion through the Uver of a dog, both forms of phenyl- 
lactic acid give rise to small amounts of acetoacetic acid, the /-form 
being the more effective. /-Hydroxyphenyl-lactic acid likewise 
yielded a small amount of acetoacetic acid, the d-form, none at all, 

W. 0. K, 

The Production of Urocanic Acid from Histidine in the 
Dog. Y. Kotake and M. Konishi (Z. physiol . Chem., 1922, 
122, 230—236).—Urocanic acid can be isolated from the urine of 
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a dog after the administration of histidine either by the mouth or 
by subcutaneous injection. No urocanic acid was found after 
the administration of glyoxaline-lactic acid. W. 0. K. 

The Deaminating of Tyrosine in the Animal Organism. 

Y. Kotaxe, Z. Matsuoxa, and M. Oxagawa (Z. physiol Chem ., 
1922, 122, 106—175).—In the urine of a rabbit to which Z-tyrosine 
had been administered, Z-hydroxyphenyl-lactic acid and hydroxy- 
phenylpyruvic acid were found, and also a small amount of dl- 
hydroxyphenyl-lactic acid; whilst, after tyrosine had been given, 
hydroxyphenylpyruvic acid, /-phenyl-lactic acid, and d-tyrosine 
were found. Phenol is also present. W. 0. K. 

The Deamination of Amino-acids and the Reversible 
Transformations of the Products so arising in the Animal 
Organism. Y. Kotake ( Z. physiol. Chem., 1922, 122, 241— 
244).—A summary of the work of the author and his collaborators 
on this subject (cf. preceding abstracts). W. 0. K. 

Formaldehyde in the Urine after Administration of Hexa¬ 
methylenetetramine. Kurt Voit (Arch. expt. Path. Pharm ., 
1922, 95, 124—128).—Formaldehyde may be detected in the urine 
after the administration of hexamethylenetetramine, but its presence 
has not been established in blood or other body fluids. W. 0. K. 

Physiological Researches on Vitamin-# and Water- 
soluble Biocatalysts. G. J:son Blohm, C. G. Santesson, and 
H. von Euler (Arkiv Kem. Min. Geol, 1922, 8, No. 13, 1—27).— 
Various preparations from yeast and malt which accelerate the 
growth of yeast lower the blood-pressure if injected into rabbits, 
reduce the pulse-rate, and also affect the breathing. They are, 
however, only very slightly less active as biocatalysts after in¬ 
activation by heating, except in the case of particularly pure pre¬ 
parations where the difference is more marked. W. 0. K. 

. Chloroform in the Blood after Death. C. S. Gibson and 
P. P. Laidlaw (Guy's Hospital Reports , 1922, July, 359—366).— 
Estimations of the chloroform in the heart blood of rabbits killed 
by an overdose of chloroform show a larger amount a few days 
after death than at death, an increase apparently due principally 
to the passage of liquid from the vascular system after death. 

W. 0. K. 


Chemistry of Vegetable Physiology and Agriculture. 


■ The Mechanism of the Reversal in Reaction of a Medium 
which takes place during growth of Bacillus diphtherias . 
Charles George Lewis Wolf (Biochem. J ., 1922,16, 541—547).— 
The reversal of reaction from acidity to alkalinity in carbohydrate- 
free media caused by the growth of Bacillus diphtherias is due 
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partly to the production of volatile acids. These acids ore con¬ 
verted into carbonates when the medium becomes more alkaline. 
Organic acids such as malic and succinic acids are also utilised to 
produce carbonates. Formio acid is not formed as an intermediate 
product. S. S. Z. 

Decomposition of Citric Acid of Cow’s Milk by some 
Bacteria. Heinrich Kickjnger (Biochem. Z ., 1922, 132, 
210—219).—The citric acid content of milk is unchanged when 
the milk is boiled or pasteurised, but falls off on long keeping. 
In fractionally sterilised milk, the citric acid content falls off during 
the first day but remains constant after the third sterilisation. 
This is not due to laotic acid forming bacteria but to peptonising 
bacteria ( Bacillus subtilis , Proteus vulgaris). H. K. 

Influence of Radioactive Substances on Acetic Ferment¬ 
ation. Laborde, Jaloustre, and M. Leulier (Bull. Soc. Ghim. 
Biol., 1922, 4, 416—418).—The acetic fermentation of wine is at 
first accelerated and later retarded by the addition of mesothorium 
in amounts not greater than that equivalent to one micro-gram of 
radium bromide per 100 c.c. Concentrations of thorium-A greater 
than this completely stop the fermentation. E. S. 

Action of Ultra-violet Rays on Saccharomyces c erevisice. 

Romolo he Fazi and Remo de Fazi (Giorn. Chim. lnd. Apply 1922, 
4, 463—464).—The results previously obtained (A., 1916, i, 236) 
have been confirmed in a large scale experiment on a brewery 
wort. T. H. P. 

Activators of Fermentation. Ernst JLindberg (Biochem. 
A., 1922, 132, 110—134).—The accelerating influence of yeast 
water, yeast co-enzyme, and milk has been determined on washed 
and unwashed dried yeast; and also the influence of abietic acid, 
amyrin, and cholesterol. The former group accelerate the fer¬ 
mentation but the latter are without action. Pyruvic acid is 
fermented more rapidly than dextrose but lactic acid was practic¬ 
ally untouched. H. K. 

Behaviour of some Amino-acids towards Oxygenated 
Yeast. Fritz Lteben (Biochem. Z ., 1922, 132, 180—187).— 
Unlike lactic acid, ammo-acids are not quickly destroyed by 
oxygenation of their solution in presence of yeast-cells. H. K. 

Further Experiments on the Destruction of Lactic Acid 
by Yeast. Otto Furth and Fritz Lieben (Biochem. Z., 1922, 
132, 165—179; cf. this vol., i, 502).—The disappearance of lactic 
acid observed on shaking yeast suspensions in a current of oxygen 
could not be attributed to the formation of simple derivatives such 
as acetaldehyde or p-hydroxybutyric acid, etc.; half of the carbon 
of the lost laotic acid does, however, appear as carbon dioxide, 
the other half possibly being utilised in the building up of tissue. 
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The Chemical Composition and the Bouquet of Wines. 
Philippe Malvezin (Ann. Chim . Ancdyt ., 1922, 4, 29&—301).— 
The fact of a substance being capable of exciting the sense of smell 
is attributable to the presence of certain chemical groups in its 
molecule, which by analogy to chromophores are termed osmo- 
phores. Thus the groups -CHO, ~CN, and -N0 2 are osmophores 
which when attached to the benzene nucleus give rise to the odour 
of almonds. Similarly, the traces of ethers, esters, and other 
odorous substances which are slowly formed in wines on keeping 
exert a marked effect on the odour of the wine, and owing to the 
extreme sensitiveness of such organoleptic tests, it is possible to 
detect the presence of combinations of osmophores, as, for example, 
*CO“ and ~CH 3 in ethyl acetate, an important constituent of 
matured wines, when ordinary chemical tests would fail. 

G. F. M. 

The Influence of the Constitution of Nutritive Media on 
the Composition of Aspergillus niger. ISmile F. Terroine, 
R. Wurmser, and J. Montake (Compt. rend., 1922, 175, 541— 
544).—The nitrogen content of Aspergillus niger decreases during 
the course of development, does not vary with concentration of 
nitrogenous food, and decreases considerably in media rich in 
sugar with the exception of young cultures which increase in 
nitrogen content with increasing concentration of available carbo¬ 
hydrate. The substitution of urea or sodium nitrate for ammonium 
sulphate in the nutritive medium scarcely modifies the quantity, 
that of peptone or guanidine considerably lowers it, whilst changes 
in the sugar exert little influence except for the lower values ob¬ 
tained in presence of galactose. When nitrogen is absent from the 
culture medium, the nitrogen content is considerably lower. 

H. J. E. 

Fermentation of Pentoses by Moulds. W. H. Peterson, 
E. B. Fred, and E. G. Schmidt (J. Biol. Chem., 1922, 54, 19— 
34).—Out of twenty-five species of moulds investigated, sixteen 
were found rapidly to ferment both xylose and arabinose; the 
destruction of the pentoses was, however, somewhat less rapid 
than that of dextrose. Aspergillus niger and other species of 
Aspergillus were especially active in fermenting the pentoses; 
PeniciUium glaucum was also active, but with other Penicillia 
the fermentation proceeded slowly. In agreement with results 
obtained by others, it was found that more than 90% of the carbon 
of the pentose consumed could be accounted for as carbon dioxide 
and mycelium. No volatile acid or alcohol was produced, but a 
small quantity of a non-volatile acid appeared to be formed. 

E. S. 

Urea and Urease in Fungi. A. Goris and P. Costy (Compt. 
rend., 1922,175, 539—541; cf. Goris and Maseru, A,, 1909, ii, 175). 
—The results of*a considerable number of experiments show that 
urease is present in almost all the higher fungi. In those species 
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in which the ferment is absent or is present only in very small 
quantity, urea is found in variable percentage in the mycelium. 

H. J. E. 

The Relation between the Colloidal State and the Physio¬ 
logical Functions of Protoplasm. RenIs Wurmser and 
Raymond Jacquot (Compt. rend., 1922, 175, 782—784).—Sea¬ 
weed, when heated for two minutes in sea-water, undergoes a 
greater reduction in its assimilative than in its respiratory function, 
the excess of disengaged oxygen over absorbed oxygen decreasing 
and eventually being reversed with rise of temperature. The 
respiration effect was also determined in darkness, thus excluding 
assimilation, and was found to be small in comparison with the 
latter, although its rate of diminution with rise of temperature is 
considerably less. H. J. E. 

The Effect of the Reaction of a Nutritive Solution on Ger¬ 
mination and the First Stages of Plant Growth. Ralph M. 
Hixon (Medd. K. VetensJcapsakad. Nobel-Inst ., 1922, 4, No. 9, 
1—28).—To study the effect of hydrogen-ion concentration on 
the germination of seeds and the early growth of plants, experi¬ 
ments were made with peas, cereals, and carrots. The nutritive 
solution used was Tollen’s solution, of which the P H was varied 
as required by the addition of hydrochloric acid or sodium hydr¬ 
oxide ; other experiments were made with tap water and with 
sterilised agar. Germination took place over the wide range of 
P H 4 to 7*6 with only slight variation at the two extremes, but 
in the middle part of the range there was a point where the rate 
of germination was a minimum. This point was at P H 5*0 for peas, 
P u 6*0 for maize, whe^t, and oats, and P H 5*5 for carrots. On 
the other hand, the root growth of carrots was a maximum at 
this critical point at the end of the tenth day. The author is 
inclined to interpret the critical point as that of greatest efficiency 
and the point of normal growth. It is difficult, however, to define 
a standard for normal growth. There is always a tendency, when 
a plant is growing in a solution with a P H value lying towards 
one extreme, for the plant to modify this value towards one lying 
between P H 5*0 and 6*8. These and other observations by different 
authors indicate an ionic equilibrium between the roots of the 
plant and the salts of the solution. The greater rate of germination 
of seeds in solutions with P H values lying on either side of the critical 
value may be due to the stimulating effect, in small concentrations, 
of the two toxic ions H + and OH“. E. H. R. 

Some Relations of Arsenic to Plant Growth. I. John 
Stewart (Soil Sci ., 1922, 14, 111—118).—The solubility of lead 
arsenate in solutions of salts, comparable to those existing in the 
soil solution was determined. In water, the solubility was three 
parts per million. This figure was scarcely affected by the presence 
of neutral sulphates and nitrates but was markedly increased by 
acid salts and salts hydrolysing in solution to give an alkaline 
reaction. The solubility of lead arsenate in soil is roughly pro* 
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portional to the amount of soluble salts in the soil, with the exception 
of alkali soils where the figure is lower than would be expected. 
The presence of carbonate, hydrogen carbonate, and potassium 
ions appears in most cases to facilitate the solution of lead arsenate. 

A. G. P. 

Some Relatione of Arsenic to Plant Growth. II. John 
Stewart and Edwin S. Smith (Soil Sci ., 1922, 14, 119—126).— 
Crops were grown in soil to which varying amounts of disodium 
arsenate were added. Distinct evidence of stimulation in low 
concentrations was observed, although no decisive information 
could be obtained from the dry weights of crops obtained. Higher 
concentrations of arsenate proved injurious. It is suggested that 
the accumulation in the soil of arsenates from sprays may be 
beneficial, since the solubility of lead arsenate in the soil solution 
is sufficiently small to prevent the concentration of arsenic reaching 
the toxic dose. A. G. P. 

Hippuric Acid and Urea as Nutrient Materials for Plants. 

Th. Bokorny ( Biochem . Z., 1922, 132, 197—209).—In higher 
strengths than 0*09%, hippuric acid is toxic to plant-cells, urea at 
1% being harmless. H. K. 

The Influence of Sucrose on the Greening of Etiolated 
Cotyledons at Various Stages of Germination. (Frl.) S. 
Mansky ( Biochem . Z., 1922, 132, 18—25).—The etiolated embryos 
or shoots of the pumpkin were grown in the dark and then exposed 
to sucrose solutions of different strengths and at different periods 
of growth, in sunlight. There is a minimum concentration of 
sucrose which favours chlorophyll formation, an optimum and a 
maximum concentration, and each of these depends on the age 
of the enibryo. H. K. 

What Becomes of Carbohydrates when the Leaves of Trees 

Die ? Raoul Combes and (Mlle) Denise Kohler (Compt. rend., 
1922, 175, 590—592).—When the leaves turn yellow and die on 
the trees the amount of soluble carbohydrates decreases by about 
one-half during the change. Leaves which have been plucked and 
subsequently undergo the change of colour also diminish in carbo¬ 
hydrate content, but only by one-third. In both cases the insoluble 
easily hydrolysed carbohydrates increase in quantity; this is due 
to a transformation of the less easily hydrolysed polysaccharides 
into those more easily hydrolysed. These conclusions are drawn 
from a study of the leaves of Fagus sylvatica and QZsculus hippo - 
caslanum, both of which species give analogous results. H. J. E. 

Changes which Occur in the Pectic Constituents of Stored 
Fruit. Marjorie Harriotts Carr6 (Biochem. J., 1922, 16, 
704—712). —Pectin reaches a maximum during the process of ripen¬ 
ing and then gradually falls as the fruit (apple) becomes over-ripe. 
The date of picking of the fruit has no effect on the development 
of the pectin in either cold or ordinary store. Protopectin—the 
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precursor of soluble pectin—oan be estimated by hydrolysing the 
residue with N /20-hydrochloric acid after the soluble pectin has 
been extracted and utilising the calcium pectate method. Pre¬ 
liminary work suggests the existence of a definite relationship 
between the quantities of soluble pectin and protopectin con¬ 
stituents and that the production of soluble pectin is due to enzyme 
action. There is a possibility of the existence of a third soluble 
pectin. S. S. Z. 

Chemical Constituents of Green Plants. XXI. The Non- 
existence of Crassulaceae Malic Acid. Hartwig Franzen and 
Rudolf Ostertag ( Z . physiol, Chem ., 1922, 122, 263—297).—It 
appears that the third optically active form of malic acid, said to 
exist in Bryophyllum, Crassula arborescens, Echeveria secunda glauca, 
and other plants, does not really exist. A review of the literature 
suggests that it is really an impure form of ordinary malic acid, 
and an investigation on the acids of Echeveria has shown that the 
impurity which has been responsible for the erroneous conclusion 
is a bimolecular anhydride of malic acid, 

C0 2 H-CH 2 -CH<^{jJ>CH-CH 2 -C0 2 H. 

The presence of this has been shown by using the ester-hydrazide 
method previously employed Besides this anhydride, and much 
malic acid, the presence of traces of succinic acid and possibly of 
citric acid has been demonstrated by the same method. W. 0. K. 

Carrageen (Chondrus crispus ). III. The Constitution of 
the Cell-wall. Barbara Russell-Wells (Biochem. J., 1922, 
16, 578—586).—The chemistry of the hot and cold extracts of 
carrageen as prepared by Haas and Hill and by Haas (A., 1921, i, 
839) was studied. Both extracts contain pentose radicles and 
calcium and ammonium ethereal sulphates. The ash also contains 
calcium, magnesium, sodium, potassium, and traces of iron. Peetic 
radicles are absent from both extracts. The cold extract contains a 
dialysablc organic substance. On oxidation the cold and hot 
extracts yield raucic, oxalic, and tartaric acids—more mucic but 
less oxalic acid is derived from the cold than from the hot extract. 
The extracted residue of carrageen contains cellulose. There are 
indications that Ceramium rubrum also contains ethereal sulphates. 

S. S. Z. 

Botanico-chemical Notes. Edmund 0. von Lippmann (Ber. y 
1922, 55, [B], 3038—3041).—During an exceptionally warm summer 
drops of nectar fell from the garden foxglove which solidified 
readily and contained large quantities of sucrose. 

Trehalose has been isolated from a sample of wild oats grown 
near Kissingen. 

An exudation from the stems of a quince tree which had been 
damaged by smoke and was nearly dead consisted of a viscous, 
white gum which was very rapidly and almost completely hydro¬ 
lysed by dilute acid with production of r-galactose. 
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Malic, citric, tartaric, and succinic acid have been isolated from 
the berries of the mountain ash; the nature and relative amounts 
of the acids appear to depend on the variety of berry and the 
degree of ripeness. H. W. 

The Relation between Anthocyanin and Oxydases. Marcel 
Mirande {Compt. rend., 1922, 175, 595—597).—The development 
of colouring matter in scales from bulbs of Lilium candidum and 
L. martagon on exposure to light depends on an oxidising action. 
The presence of an oxydase in the scale is shown, but it is confined 
to that portion in which the anthocyanin is formed or which is 
capable of formation of anthocyanin. H. J. E. 

The Relation between Tissue-acidity and the Presence of 
Anthocyanin in the Scales of Lily Bulbs exposed to Light. 

Marcel Mirande {Compt. rend., 1922, 175, 711—713; cf. this 
vol., i, 1100, and preceding abstract).—Scales from bulbs of Lilium 
candidum and L. martagon when detached and exposed to light 
undergo an increase in acid content which is due partly to the 
fracture and partly to the acidification which is correlated with 
pigmentation. The author has shown that an oxydase is present 
but that its distribution is limited to those cells in which the 
pigment is formed, whilst acidification occurs at all points. If 
the oxydase is a factor in the acidification which accompanies 
pigmentation, this is clearly differentiated from the general develop¬ 
ment of acid; if not, its only function appears to be the part played 
in anthocyanin development. The conclusion is drawn that this 
work confirms the author’s statement that oxidation is a factor in 
anthocyanin synthesis. H. J. E. 

The Transformation of a Chromogen of Yellow Flowers of 
Medieago falcata under the Action of an Oxydase. St. 

Jonesco {Compt. rend., 1922, 175, 592—595).—An alcoholic extract 
of the yellow flowers of M. falcata gave a clear liquid of an intense 
yellow colour, and a series of tests showed that the pigment was 
of the flavone type. Reduction of the pigment by nascent hydrogen 
gave a colourless solution, but the action of the oxydase obtained 
from Russula delica resulted in the production of a substance of 
the same colour as the violet flowers of M . falcata , which responded 
to tests in a manner characteristic of anthocyanins. Similar results 
are obtained by oxidation of the yellow pigment with hydrogen 
peroxide and the author concludes* that oxidation of the chromogen 
leads to its transformation into an anthocyanin pigment. 

H. J. E. 

The Phytosterols of Ragweed Pollen. Frederick W. Heyl 
{J. Amer. Chem. Soc., 1922, 44, 2283— 2286 ).—From the unsaponi- 
fiable fraction of the ether extract of the pollen of ragweed, Ambrosia 
artemmfolia, L., the author has isolated a new phytosterol, 
ambrosterol, Cj^H^O, m. p. 147—149°, giving an acetate, m. p. 112— 
113°. In addition, this fraction contains a phytosterol, C g7 H 4 ,0, 
m. p. 147-5—148°, and considerable amounts of a more highly 
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oxygenated substance, probably an oxyphytosterol. Appreciable 
quantities of the higher homologues of the methyl alcohol series, 
of which cetyl and octadecyl alcohols were identified, and traces 
of a hydrocarbon were also found. W. G. 

The Presence of Aucubin and Sucrose in Seeds of BMn- 
anthus Crista-Galli , L. Marc Bridel and (Mlle) Marie 
Braecke (Ccmpt. rend 1922, 175, 532—534; cf. A., 1921, i, 
840).—Aucubin and sucrose were obtained in pure crystalline 
condition from the seed. H. J. E. 

Nitrogenous Metabolism of Higher Plants. 111. The 
Effect of Low-temperature Drying on the Distribution of 
Nitrogen in the Leaves of the Runner Bean. Albert Charles 
Chibnall (Biochem. J., 1922,16, 599—607).—On drying the leaves 
of the runner bean at a low temperature, some of the protein is 
autolysed with the production of water-soluble nitrogenous products 
which chiefly consist of ammonium salts, asparagine, and amino- 
acids. The reduced protein is, however, not appreciably changed 
in character. The dried leaves contain enzymes which are activated 
by water. The presence is indicated of an asparaginase 4 which is 
activated by the addition of water and under the specified con¬ 
ditions manifested marked synthetic activity. S. S. Z. 

Nitrogenous Metabolism of the Higher Plants. IV. Dis¬ 
tribution of Nitrogen in the Dead Leaves of the Runner Bean. 

Albert Charles Chibnall (Biochem, /., 1922, 16, 608—610).— 
For comparison with the seasonal variations previously described 
(this vol., i, 908), the nitrogen content of, and its distribution in, 
the dead leaf of the runner bean killed by a frost in the twenty- 
fourth week of its life is given. S. S. Z. 

Application of Bourquelot’s Biochemical Method to the 
Investigation of Sugars and Glucosides in some of the 
Scrophulariacece. (Mlle) Marie Braecke (Bull. Soc. Ckim. 
Biol. , 1922, 4, 407—414; cf. A., 1915, i, 631).—Nine plants were 
investigated and all were found to contain sugars hydrolysable 
by invertase and a glucoside hydrolysable by emulsin. In the 
cases of Pentstemon hybrid us, Collinsia bicolor , Benth., Pentstemon 
bar bat us, Roth., and Freylinia cestoides, Colla, the glucoside appears 
to be identical with aucubin (cf. this vol., i, 209), although in the 
three last plants other principles decomposable by emulsin are 
probably also present. E. S. 

The Presence of the Glucoside of an Essential Oil in the 
Leafy Stems and Roots of Sedum telephium, Linn. Marc 

Bridel (J. Pharm. Chim ., 1922, [vii], 26, 289—298).—Bourquelot’s 
biochemical method reveals the presence in the leafy stems and 
roots of Sedum telephium , a glabrous plant growing in the Vosges 
and elsewhere in France, a glucosidal principle giving on hydrolysis 
by emulsin an aromatic substance having an odour of roses. So 
far the glucoside has only been obtained in an amorphous con¬ 
dition. It is soluble in water, alcohol, acetone, or chloroform. 
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Its aqueous solution reduces Fehling’s solution, 1 gram being 
equivalent to 0403 gram of dextrose. It has [«]» —28*57°. On 
hydrolysis with sulphuric acid, an aromatic substance having an 
odour reminiscent of eucalyptol or terpineol is produced* The 
different substances produced by the action of emulsin and sulphuric 
acid, respectively, might indicate that the fermentation product is 
a substance related to geraniol, which, as is known, gives terpene 
derivatives by the action of sulphuric acid. The reducing sugar 
was identified as dextrose. G. F. M. 

Carbon Monoxide in .Tobacco Smoke. Henry E. Arm¬ 
strong and E. V. Evans (Brit. Med. J., 1922, (I), 992—993).— 
Hydrogen sulphide and carbon monoxide are present in tobacco 
smoke in minute amounts. The carbon monoxide was estimated 
in a Bone and Wheeler apparatus, or by Gautier's method, and 
found to vary with the rate of smoking, being the greater the 
more rapidly air is artificially drawn through the glowing tobacco, 
the length and temperature of the glowing portion being thereby 
increased. Cigarettes, smoked normally, yield a smoke containing 
0*6—0*88% of carbon monoxide, pipes from 0*7—1*14%, and 
cigars from 6—8% (when smoked quickly). As regards cigars, 
the results are little affected by make or quality, closeness of 
packing and rate of smoking being the determining factors. 

A. A. E. 

Differences Effected in the Protein Content of Grain by 
Applications of Nitrogen made at Different Growing Periods 
of the Plant. W. F. Gericke (Soil Sci ., 1922, 14, 103—109).— 
Pot cultures of various cereals were fertilised with sodium nitrate 
periodically during the first three to four months after sowing. 
In general, the later the application of nitrogen was made the 
higher became the protein content of the matured grain. The 
relative variations of protein content produced, depended on the 
length of the normal growing period of the plant. Thus no differ¬ 
ences were produced by fertilisation during the dormant periods 
of growth of winter wheat and, to a lesser extent, of rye. The 
hardness of the wheat grains followed the increased protein content; 
from a soft seed wheat the whole range from a typically soft to 
a typically hard grain could be produced according to the period 
at which nitrates were added. The size of the grains varied but 
little. A. G. P. 

Biochemistry of Phosphorus. F. Rogozinsio: (Bull. Acad. 
Sci. Cracovie, 1915, [B], No. 5,87—98).—In the milling by-products 
of the cereals, 16— 35% of the phosphate is present in an insoluble 
form, whilst in the residues from oil-bearing seeds the corresponding 
figure is 50—82%. Most of the soluble phosphate of the maize 
kernel, including all the phytin phosphate, is present in the germ. 
In the case of sprouted malt, the inorganic phosphate is found to 
increase at the expense of the phosphorus in the proteins and the 
phytin. The phytin phosphate appears to be stored in the outer 
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of the wheat kernel. Bye bran is comparatively poor in 
pfcylla phosphate but rich in inorganic phosphate. For the pre- 
potion of phytic acid, wheat bran, rioe fodder, and rape press 
ewe are the only considerable sources. Coconut press cake has a 
content of phytin, and a low content of phosphate, whilst 
reverse is true for palm nut press cake. It was observed in 
case of the wheat kernel that all the inorganic phosphate is 
soluble in water, and is present as potassium phosphate. This 
'appears to be the case also in other seeds. Chemical Abstracts. 


Absorption (by Soil) of Ammonium Ions from Solutions 
of Ammonium Salts and the Effect of Electrolytes thereon. 

B. Aabnio (Z. Pflanz. DUng. t 1922, f A], 1, 320—325).—The 
absorption by soil of ammonium ions from solutions varies accord¬ 
ing to the ammonium salt used for the experiment, being approx¬ 
imately the same for ammonium chloride and-ammonium sulphate, 
but greater for ammonium hydrogen phosphate. The effect of the 
addition of electrolytes on absorption from ammonium sulphate 
and ammonium hydrogen phosphate solutions was also studied. 
In most cases, absorption is decreased; hydroxyl ions, however, 
cause increase in absorption. It is held that absorption is influenced 
according to the effect of the substances present on the degree of 
dispersion of the absorbent. Electrolytes which flocculate soil 
decrease absorption, whilst, where a dispersing effect is exerted, 
absorption is increased. Soil consists both of positively and 
negatively charged particles and anions are absorbed to some 
extent as well as kations. G. W. R. 


Some Investigations on the Electrical Method of Soil 
Moisture Estimation. Thomas Deighton (J . Agric. Sci. 9 1922, 
12, 207—230).—The method examined consists of measuring the 
resistance between carbon electrodes pressed into the soil to a 
measured depth. 

It is shown that the resistance measured is the mean resistance 
of a volume of soil rather larger than a sphere of which the 
two electrodes are the poles. The limitations of the method are 
discussed, and a mathematical investigation of the path of the 
current in the soil agrees well with experimental data. 

From a consideration of a number of moisture-resistance curves, 
it is concluded that with moisture contents greater than 10%, 
the resistance varies inversely with the square of the moisture 
content. With less than 10% of moisture, one or more irregularities 
appear in the curves, depending, it would seem, on the physical 
conditions of the soil colloids. The possibility of determining, by 
this method, the depth of water tables in arid lands is indicated. ~ 

A. G. P. 

Origin of Soil Colloids. Neil E. Gordon (Science, 1922, 
56, 676—677).—The author disagrees with Whitney’s theory (this 
voi., i, 708) regarding the mode of formation of soil colloids, pre¬ 
ferring to regard the process as being based largely on chemical 
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reactions. Many soil particles are hydrated silicates containing 
varying amounts of aluminium, iron, silicon, sodium, potassium, 
oateium, magnesium, and other elements in smaller quantities; 
they are surrounded by an aqueous film, the salts in the outer 
layer being subjected to constant hydrolysis. The hvdrolytfo 
products of the soluble compounds are partly dissolved by the 
film, and partly adsorbed by the insoluble products of the iron and 
aluminium salts which form a gel casing. Percolating rain-water 
removas part of the soluble salts, thus destroying the salt equilibrium 
between the water film and the gel, and releasing some of tne soluble 
adsorbed salt to the water film, with eventual peptisation of the 
gel. The latter, in the course of percolation, may again be coagu¬ 
lated, whilst the soil particle is again exposed to hydrolytic action. 
Here is experimental support for this view of the origin of soft 
colloids. A. A. E. 

Absorption of Water by Soil Colloids. W. 0. Robinson 
(J. Physical Chem ., 1922, 26, 647—653).—Samples of colloidal 
matter extracted from thirty-four soils, which differed in texture, 
mode of formation and chemical composition, showed a 
rafRmtjh, constant absorption of water. The soils examined 
included loam, clay loam, silt loam, sandy loam soils, and subsoils. 
The extreme absorptions were 0-240 gram and 0*348 gram of water 
per gram of colloid and the mean value was 0-298. It is suggested 
that the colloidal matter in a soil might be fairly closely estimated 
by determining under certain conditions the stater absorption of 
the soil and dividing the result by the average factor 0-298. 

ih!*' J - RS - 

Occurrence of Sulphate Reduction in the Deeper Layers 
of the Earth. C. A. H. von Wolzocen KOhr (Proc. K. Acad. 
Wetensch . Amsterdam , 1922, 25, 188—198).—A number of samples 
of soil (peat, clay, and sand) taken from nine new wells in the 
Amsterdam district have been examined for the presence of the 
sulphate reducing organism Microspira desulfuncans by placing 
small portions in a solution containing 100 tap-water, 0-5 sodium 
lactate, 0-1 aspargine, 0-5 hydrated magnesium sulphate, and 0*001 
hydrated ferrous sulphate at 25°. In every case, after two to twenty 
days the reduction of the sulphate was evident by the formation 
of ferrous sulphide. Consequently the grey colour of the sand 
and the blue to bluish-black colour of the clay point to the sulph*ite 
reduction occurring at depths from 10 metres to 34*50 metres. 
The bacteria have been isolated and counted and shown to be 
faoultative anaerobic organisms. The transformation of sulphate 
into ferrous sulphide by Microspira desulfuricans explains the partial 
or total absence of sulphuric acid from deep dune water. J. F. S. 






